


Blood Gases 

Base excess 
Bicarbonate (HC03) 

pO, 
O2 saturation 

pCO, 
Total CO2 

pH 

Arterial 

- 3.0 to + 3.0 mEqlL 
18-25 mEq/L 
80-95 mm Hg 
95-98% 
34-45 mm Hg 
23-30 mEqlL 
7.35-7.4.1 

Hematology and Coagulation Tests 
White blood cell (WBC) count 
Hemoglobin 
Hematocrit 
Red blood cell (RBC) count 
Mean corpuscular volume (MeV) 
Mean corpuscular hemoglobin (MCH) 
MCH concentration (MCHC) 
Red cell distribution width (RDW) 
Platelet count 
Reticulocyte count 

WBC differential 
Neutrophils 
Lymphocytes 
Monocytes 
Eosinophils 
Basophils 

Sedimentation rate 
Adult male 
Adult female 

Coagulation tests 
Fibrinogen 
Partial thromboplastin time (PTT) 
Activated PTT 
Prothrombin time (PT) 

Venous 

-5.0 to +5.0 mEq/L 
18-25 mEqlL 
30-48 mm Hg 
60-85% 
35-52 mm Hg 
24-31 mEq/L 
7.32-7.42 

4.4-11 .0 K/mm 3 

12.2-15.0 g/dL 
37.0-54.0% 
3.80-5.20 million/mm3 

85.0-95.0 I'm 3 

26.0-34.0 pg/cell 
32.6-36.0 g/dL 
11.5-1.1.0% 
150.0-420.0 K/mm 3 

0.5-1.5% of RBCs 

38-70% 
16-49% 
2-9% 
0-5% 
0-2% 

<0'15 mm/hr 
<0'20 mm/hr 

200-400 mg/dL 
60-85 seconds 
25-35 seconds 
11-14 seconds 

Not~; The reference intervals shown are for adults and may vary according to technique or 
laboratory, or as new methods are introduced. Always consult the reference range for your 
own laboratory. 
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For this sixth edition and my last as editor, it seems fitting that I come 

full circle and repeat the dedication that I used in my book The 

Practical Art of Medicine, published in 1972. 

Here it is: 

When I began collecting information for this book, a colleague sug­

gested that I write to his old preceptor-a small-town New England 

family physician who had served his patients and guided the destinies 

of medical students for decades. "He knows more practical medicine 

than any doctor 1 ever met. Once he spent an hour teaching me how 

to bandage a finger properly. Over and over we practiced, until I fi­

nally had it right. " 

My letter was never answered. The doctor had died the week before. 

"What a loss, that all his knowledge should die with him, " 

I said. 

My friend smiled. "His knowledge didn't die with him." 

I understood what he meant. 

To this physician/teacher and the thousands like him-who over the 

years made the house calls, treated disease with ingenuity when medi­

cine was lacking, offered comfort when medicine failed, and yet found 

time to pass their knowledge to the new generation of physicians-this 

sixth edition of Family Medicine: Principles and Practice is dedicated. 



Preface 

With the publication of this sixth edition, Family Medicine: Principles and Practice now 
spans four decades and two millennia. With each new edition, we attempt to address what 
is changing in family medicine and in health care, in genernl. Since the last edition, we 
have seen a maturing emphasis on evidence-based medicine and its progressive integra­
tion into the fabric of our discipline. There has been a burgeoning interest in comple­
mentary and alternative medicine. Advances in genetics are bringing what was once a ba­
sic science into the primary care office. There has been renewed enthusiasm for 
population-based medicine by family physicians and a new look at the ecology of health 
care, 1 The book has discussions of each of these important topics. 

In addition, the sixth edition has new chapters on Family Issues in Health Care, Se­
lected Problems of Aging, Home Care, and Medical Infonnatics, the Internet, and Telemed­
icine. Within other chapters, new topics have been added. These include: autistic spec­
trum disorder, IllY and AIDS in infants and children, Hantavirus infection, ischemic bowel 
syndromes, thmmbotic thmmbocytopenic purpura, hemolytic-uremic syndrome, the hu­
man genome, and helping patients with Medicare. Along with current traditional therapy, 
alternative/complementary medicine remedies are discussed in many chapters. 

This edition, for the first time, has a list of Commonly Used Abbreviations, such as 
CBC, CT and mv; see page xxxi. There are also tables of Laboratory Reference Val­
ues and commonly used ICD-9 codes printed inside the front and back covers. 

With all these additions, what is the same in the sixth edition? First and foremost, the 
book continues to present the family practice approach to health care; as in previous edi­
tions, the lead authors of all chapters are family physicians. Also, the book's organization 
of chapters is the same format as that of the fourth and fifth editions, and thus readers will 
find the sixth edition's new infonnation in a familiar "location." Finally, the book retains 
the clinical focus that has characterized all editions, telling the reader what the family 
physician needs to know in clinical practice, including family and community aspects of 
care. 

The Associate Editors for this edition are: Alan K. David, M.D., Professor and Chair­
man of the Department of Family and Community Medicine, Medical College of Wis­
consin; Scott A. Fields, M.D., Professor and Vice Chairman of the Department ofFam­
ily Medicine of the Oregon Health & Science University (OHSU) School of Medicine; 
D. Melessa Phillips, M.D., Professor and Chainnan of the Department of Family Med­
icine of the University of Mississippi School of Medicine; and Joseph E. Scherger, 
M.D., M.P.H., Dean of the College of Medicine of Florida State University. In prepar­
ing this sixth edition, I have been privileged to work with CoeUeda O'Neil and Lily 
Cha at OHSU, and with Laurel Craven and Esther Gumpert, senior medical editors, at 
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Springer-Verlag-New York. I express heartfelt thanks to these individuals and to the 
book's 204 contributing authors. 

The following is a personal note to all our readers: 
This is the last edition for which I will serve as chief editor. 
The book began with a 1975 luoch meeting in New York City with Springer­

Verlag editor Charles F. (Chuck) Visokay, M.D. At that time I was in rura1 solo prac­
tice in New York's Hudson Valley, and had worked with Chuck on three previous 
medical books that I had written. Springer-Verlag New York Publishers decided to take 
a chance on the new specialty and a family physician who had never edited a multi­
author volume. Chuck insisted that the book be clinical ("Otherwise nobody will buy 
it!"), and not solely "philosophical." We decided to integrate family practice concepts 
into all clinical chapters. Chuck's advice has proved to be sound, even though early 
editions have a number of chapters on the history of the specialty, the family life cy­
cle, and the process of family medicine education. 

The first two editions-published in 1978 and 1983-<:ategorized clinical problems 
into definitive care, shared care, and supportive care problems, with inclusive lists of 
each that helped a number of family physicians define their bids for hospital privileges 
in newly formed clinical departtnents of family practice. 

The support of the first four associate editors-John L. Buckingham, E.P. Donatelle, 
William E. Jacot!, and Melville G. Rosen-helped a then-uoknown family physician 
editor recruit authors for the first edition. Since then our other associate editors have 
been Thomas A. Johnson, Jr. and the four current associate editors listed previously. 
There has been remarkable continuity, which has helped a great deal in the book's evo­
lution. 

With each new edition, published every five years, the book has become more clini­
cally oriented without losing the family medicine emphasis. The lists of disease cate­
gories were dropped in the third edition as no longer needed. With the fourth edition 
began the current format of relatively short, problem-focused chapters, a suggestion of 
associate editor Tom Johnson. 

From the beginning, we have worked to compile a reference book that would be 
useful for physicians around the world. As a result, this book and its companion stu­
dent textbook, Fundamentals of Family Medicine, have been translated into Spanish, 
Japanese, Chinese, Italian, and Russian. On my visits abroad, young physicians in Eu­
rope, Asia, Aftica, and South America have exclaimed, "Dr. Taylor, I have read the 
big Family Medicine book." I hope that our efforts are helping to spread the message 
of family medicine around the world. 

It has been a great honor and a privilege to serve as chief editor for six editions. I 
know that, in 1975, Chuck and I never envisioned the impact and longevity the book 
has enjoyed, thanks to the support of family physicians in both practice and academic 
settings. 

Medical editor Charles F. Visokay died at his home April 27, 2002. I received the 
news while working on the manuscript for this sixth edition. 

I will always be grateful to Chuck and to the Associate Editors and the huodreds of 
chapter authors represented in the six editions of the book. We always tried to make 
each edition the "best yet." Your work in writing and editing has helped define our 
discipline. 

Although I step down as chief editor of this book, there will be a seventh edition 4 
or 5 years from now. The next edition will have a new chief editor, whom I hope that 
you will support as you have helped and encouraged me over the past 28 years. 

Reference 

Robert B. Taylor, M.D. 
Portland, Oregon, USA 

1. Green LA, Yawn BP, Lanier D, Dovey SM. The ecology of medical care revisited. N Engl J 
Moo 2001; 344:2021-5. 



Clinical Practice Notice 

Everyone involved with the preparation of this book has worked very hard to assure 
that information presented here is accurate and that it represents accepted clinical prac­
tices. These efforts include conf111lling that drug recommendations and dosages dis­
cussed in this text are in accordance with current practice at the time of publication. 
Nevertheless, therapeutic recommendations and dosage schedules change with reports 
of ongoing research, changes in government recommendations, reports of adverse drug 
reactions, and other new information. 

A few recommendations and drug uses described herein have Food and Drug Ad­
ministration (FDA) clearance for limited use in restricted settings. It is the responsi­
bility of the clinician to detennine the FDA status of any drug selection, drug dosage, 
or device recommended to patients. 

The reader should check the package insert for each drug to determine any change 
in indications or dosage as well as for any precautions or warnings. This admonition 
is especially true when the drug considered is new or infrequently used by the clini­
cian. 

The use of the infonnation in this book in a specific clinical setting or situation is 
the professional responsibility of the clinician. The authors, editors, or publisher are 
not responsible for errors, omissions, adverse effects, or any consequences arising from 
the use of infonnation in this book, and make no warranty, expressed or implied, with 
respect to the completeness, timeliness, or accuracy of the book's contents. 
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Commonly Used Abbreviations 

Abbreviation 

ACE 
ACTH 
AIDS 
ALT 
ANA 
AST 
bid 
BP 
bpm 
BS 
BUN 
CBC 
CHF 
Cl­
CO2 

COPD 
CPR 
CSF 
CT 
cumm 
CXR 
d 
dL 
DM 
ECG 
ESR 
FDA 
FM 
FP 
g 
GI 
Hb 
Hg 
HIV 

Definition 

Angiotensin-converting enzyme 
Adrenocorticotropic honnone 
Acquired immunodeficiency syndrome 
Alanine aminotransferase (SOPT) 
Antinuclear antibody 
Aspartate aminotransferase (SGOT) 
Twice a day 
Blood pressure 
Beats per minute 
Blood sugar 
Blood urea nitrogen 
Complete blood count 
Congestive heart failure 
Chloride 
Carbon dioxide 
Chronic obstructive pulmonary disease 
Cardiopulmonary resuscitation 
Cerebrospinal fluid 
Computed tomography 
cubic millimeter 
Chest x-ray 
Day, daily 
Deciliter 
Diabetes mellitus 
Electrocardiogram 
Erythrocyte sedimentation rate 
United States Food and Drug Administration 
Family medicine 
Family physician 
Gram 
Gastrointestinal 
Hemoglobin 
Mercury 
Human immunodeficiency virus 



xxxii Commonly Used Abbreviations 

Abbreviation 

HMO 
hr 
hs 
HTN 
1M 
INR 
IU 
IV 
K+ 

kg 
L 
LD orLDH 
mEq 
(Lg 
mg 
min 
mL 
mm 
mm3 

MRI 
Na+ 

NSAID 
po 
IT 
ITT 
q 
qd 
qid 
qod 
RBC 
SC 
sec 
SOOT 
SOIT 
STD 
TB 
tid 
TSH 
V 
VA 
WEC 
WHO 

Definition 

Health maintenance organization 
Hour 
Hour of sleep, at bedtime 
Hypertension 
Intramuscular 
International nonnalized ratio 
International unit 
Intravenous 
Potassium 
Kilogram 
Liter 
Lactate dehydrogenase 
Milliequivalent 
Microgram 
Milligram 
Minute 
Milliliter 
Millimeter 
Cubic millimeter 
Magnetic resonance imaging 
Sodium 
Nonsteroidal antiinflammatory drug 
By mouth (per as) 
Prothrombin time 
Partial thromboplastin time 
Every 
Every day, daily 
Four times a day 
Every other day 
Red blood cell 
Subcutaneous 
Second 
See AST 
See ALT 
Sexually transmitted disease 
Tuberculosis 
Three times a day 
Thyroid stimulating hormone 
Unit 
Urine analysis 
White blood cell, white blood count 
World Health Organization 



Part I 
The Principles of Family Medicine 



1 
Family Medicine: 
Now and Future Practice 

Robert B. Taylor 

In the beginning, the specialty of family practice had origi­
nated within the lifetimes of all its practitioners. Today fam­
ily practice is in its fourth decade. Many of today's family 
physicians (FPs) were born following the pioneering efforts 
in the 1960s to begin the new specialty: family practice. Oth­
ers were in grade school and high school while family physi­
cians worked to attain credibility, hospital privileges, and cur­
riculum time in medical schools. Some others have been on 
the :o.idelines, yet have benefttted from the specialty's success 
over the past 3-plus decades. Not all know the story of the 
family practice movement. For these rea:o.ons, I begin this 
book with an overview of the specialty's origin, evolution and 
current status. 

One important function of reference books is to serve as 
historical records of milestones for a specialty and the think­
ing in a discipline during the time of each edition's life. Some­
times this record shows how much things have changed: In 
Osler's Modern Medicine, published in 1907, Dr. Osler 
(1849-1919) tells how to treat diabetes mellitus with opium 
and arsenic, although adding "the writer rarely resorts to 
them."1 And sometimes a review of past writings reveals 
much that has not changed. Near the end of his career. Sir 
William Osler also wrote: "It is more important to know what 
patient has a disease, than what disease the patient has."?' Osler 
added personal comments to many of his discussions, and 
since family medicine is arguably the most personal of all 
medical disciplines, this will be a "personal" chapter with 
some first-hand opinions, heliefs and anecdotes. What follows 
is a short history of the specialty, a discussion of current con­
cepts important to the discipline, and some thoughts about fu­
ture practice-based upon the author's 41 years of practice 
(three years in the US Public Health Service; 14 in rural gen­
eral practice, then family practicc: and 24 years in academic 
family medicine). 

A Very Short History of 
the Specialty 
Family practice in the United States of America evolved from 
general practice, which was the dominant force in health care 
until the early 20th century. Here is how it happened, 

The Family Practice Al'l'roach 
Medical care in the United States has been described as char­
acteriLed by aggressive action. a mechanistic approach. prob­
lem orientation, and an emphasis on victory over disease. 3 

This connotes that the good physician will record a compre­
hensive history, perform exhaustive testing, fix the defective 
organ, and cure the disease. Into thi<; setting came family prac­
ticc. In contrast to an aggressive assault on disease, family 
physicians championed longitudinal health care, which al­
lowed both patient and physician to understand the nature of 
illness and to share decisions over time. A relationship-based, 
biopsychosocial approach integrated with the evolving new 
technology was advocatcd. The emphasis of family practice 
was on the broad-based care (~f the person and family, rather 
than a narrow focm. on the disease problem. Finally. family 
physicians advocated improving the quality of life, particu­
larly important when patients suffer chronic or tenninal ill­
ness and victory over disease is not really possible. The~e 
principles, more often intuitively shared than explicitly artic­
ulated during the early years, guided subsequent historical 
events. 

The Early Years 
Family practice arose during the 1960s~the time of the Viet­
nam War. the civil rights movement, and social unrest in many 
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areas of the world. These events coincided with a decline in 
access to broad-based health care in the United States, which 
occurred for a number of reasons: too few medical graduates 
to serve America's growing population, a trend toward spe­
cialization that began with World War II, and generalist train­
ing that was inadequate for an increasingly complex health 
care system. In response, the American public and far-sighted 
health care planners decried the fragmentation of American 
medicine and called for the creation of a physician who spe­
cialized in personal health care-the family physician.4 .5 

With the support of the American Academy of General 
Practice and U.S. general practitioners, in 1969 family prac­
tice became the 20th American medical specialty. 

Four early decisions helped shape the future of the new 
specialty. A specialty certifying board-the American Board 
of Family Practice-was established in 1969; until 1979 a 
physician could qualify to sit for the certifying examination 
based on practice eligibility, but since then all candidates for 
specialty certification must be graduates of approved 3-year 
family practice residency programs. Three-year residency 
training programs were established, in contrast to the prior 
norm for general practitioners of a single year of internship 
perhaps supplemented by a 2-year general practice residency. 
Mandatory recertification was pioneered by the American 
Board of Family Practice, and all U.S. board-certified family 
physicians must take a recertification examination every 7 
years; most other specialties have since followed this lead in 
various iterations. Finally, mandatory continuing medical ed­
ucation was required by the American Academy of Family 
Physicians and the American Board of Family Practice. The 
latter organization requires 300 hours of approved continuing 
medical education every 6 years as one component of the re­
certification process. 

The new specialty began with 15 residency training pro­
grams, most converted from previous 2-year general practice 
training programs. Federal grant programs supported new de­
partments of family medicine in medical school. And clini­
cal departments of family practice were fonned in commu­
nity hospitals across America. 

In 1986 the American Board of Family Practice adopted 
the current definition: 

Family practice is the medical specialty which is concerned with the 
total health of the individual and the family. It is the specialty in 
breadth which integrates the biological, clinical, and behavioral sci­
ences. The scope of family practice i~ not limited by age, sex. or­
gan system, or disease entity. (Source: American Board of Family 
Practice, Lexington KY. Used with permission.) 

From 1969 until today, the family practice movement con­
tinued to gain momentum, with solid gains in student inter­
est, more residents in training, increased numbers of board­
certified FPs in practice, and family physicians in leadership 
positions in clinical medicine and academia. 

Family Practice in the United States 
There are 797,000 physicians in the United States. Of this 
number, 69,000 are family physicians and 17,000 are general 
practitioners. Each year U.S. family physicians provide more 

office visits than the combined totals of physicians practicing 
general internal medicine and pediatrics.6 Today there are 471 
U.S. family practice residency training programs in commu­
nity hospitals and academic medical centers. In the early years 
a few medical schools created departments of family medi­
cine, often prompted by state legislative mandate or the 
prospect of federal grants; today almost all U.S. medical 
schools have departments of family medicine or other aca­
demic family medicine units. 

In the beginning family practice entered the academic set­
ting as both a new specialty and a social movement, aiming 
to refocus health care on the patient and family; this approach 
was not always well received. Today medical education and 
health care delivery are profoundly influenced by family med­
icine values, both through the impact of our presence through­
out the health care system and through the power of our core 
mission of caring for the patient. 

There are family medicine courses in almost all U.S. med­
ical schools, teaching students family practice values and the 
family practice approach to health care. These courses-and 
the presence of family physicians in the academic medical 
centers-are demonstrating the importance of medical edu­
cation in the otfice setting. Students who a generation ago 
would have never seen a multigcnerational family of patients 
or cared for a patient with problems in multiple body systems 
are now learning to provide truly comprehensive health care, 
and arc doing so in the offices of family physicians in the 
community. 

In 1987 Pellegrin07 commented: "The birth of Family Prac­
tice two decades ago, and its development as a genuine spe­
cialty within the bodies of both medical practice and aca­
demia is surely one of the most remarkable stories in con­
temporary medical history. The present success of family 
practice is a tribute to the intellectual foresight, astute social 
perceptions, and political acumen of a small group of dedi­
cated general practitioners." Family conferences, shared de­
cision making, home care, and community-based research are 
now respected components of 21st century health care. Fam­
ily physicians are the only physicians who arc distributed 
across America in the same geographic proportions as the 
American people. Also, during the 1990s family physicians 
were the only specialists whose incomes rose (38%) more 
than the general inflation rate for the decade (33%).8 Today 
we see the continuation of this story as family physicians as­
sume leadership in national medical organizations, hold im­
portant roles in detcnnining health policy, and become deans 
of medical schools in the U.S. For further infonnation about 
the history of family medicine, see Chapter 131, which pro­
vides a chronology of the evolution of family practice as a 
specialty in the U.S. 

Family Practice Around the World 
Family practice has a long history in Canada. In countries out­
side North America, family and general practice has evolved 
in various ways.9 In Spain, for example, the Royal Decree of 
1978 officially endorsed the specialty of family practice: 'The 
family physician shall constitute the fundamental figure of the 



health system."lO In England the general praditioner (GP) is 
the key provider in the National Health Service, and the coun­
tries of the European Economic Community (EEC) have 
agreed that postgraduate training in general practice should 
be a minimum of 2 full years, of which 6 months should be 
in an approved practice. There is a European Academy of 
Teachers of General Practice and a European Center for Re­
search and Development in Primary Health Care. 

Family practice residency programs exist in a number of 
Latin American countries, and an International Center for 
Family Medicine is located in Buenos Aires, Argentina. In 
Cuba the family physician is the chief provider in a compre­
hensive health plan for Cuban citizens. Family practice has 
played a role in the health care of Mexico since the 1970s. 

In 14 Asian Pacific countries there is a core curriculum in 
family practice. Family practice is well established in South 
Korea, Malaysia, Singapore, Hong Kong, Taiwan, and the 
Philippines, as well as in Australia and New Zealand. Japan, 
Russia, India, and China now have family practice training pro­
grams. In the Ukraine, by government decree, pediatricians and 
internists are being retrained as family doctors to serve as the 
chief physicians in their new health care system. In 2001, the 
government of Vietnam declared a commitment to deploy 
trained family physicians in the 10,000 health centers serving 
the country's population of 67 million people. 

There is family practice training in South Africa, Egypt, 
and Nigeria. An Arab Board of Family Practice oversees train­
ing in Saudi Arabia, Oman, Kuwait, and Jordan. 

The nature of practice varies from country to country, and 
in some areas, such as the United States and Canada, family 
physicians often have an active role in hospital care. In other 
settings, such as in the United Kingdom and Latin America, 
family practice is chiefly office-based, often supplemented by 
home care. 

The international group uniting family practice is the World 
Organization of National Colleges, Academies, and Acade­
mic Associations of General PractitionerslFamily Physicians 
(WONCA), representing 53 member countries. WONCA held 
its 16th World Conference of Family Doctors in 2001 in Dur­
ban, South Africa, with the 17th World Conference scheduled 
for 2004 in Orlando, Florida, USA. 

Philosophical Tenets and 
Their Impact on Medicine 
The following values, concepts, and approach to health care 
are important to family physicians in the early 21st century 
and have influenced the global practice of medicine. 

Enduring Values 
Family physicians are bonded by shared beliefs. They value 
continuing care of the individual and family as beneficial to 
the patient-physician relationship and as an effective process 
of providing care. This continuity allows FPs to increase their 
knowledge of the patient at each office visit. Comprehensive 
care is an important tcnct of family practicc and involves full-
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service health care of both sexes and all ages "from concep­
tion to resurrection." Because FPs emphasize that the patient 
should receive appropriate care at the right place and at the 
right time, they place a high premium on coordinated care. 
This emphasis on coordinated care has made family physi­
cians the ideal primary care clinicians in capitaled care set­
tings. Finally, afamily-centered approach has been a corner­
stone of family practice, with increasing recognition that 
our concept of family includes such diverse units as single­
parent families, collective living groups, and same-sex cou­
ples. In my practice, a four-generation family of patients is 
not uncommon. 

Relationship-based health care is the philosophical foun­
dation of the specialty. and understanding personal account­
ability is the key to understanding family medicine. McWhin­
ney!! writes: "In general (family) practice, we form 
relationships with patients often before we know what ill­
nesses the patient will have. The commitment, therefore, is to 
a person whatever may befall them." In my family practice I 
routinely ask about the patient's children, parents, job, dog, 
or cat; I tell my patients about my grandchildren. I become, 
in a sense. "a member of the family" (also see Chapter 4). 

Family physicians have a community-based health care ori­
entation. As individual practitioners, family physicians can 
profoundly influence the health of a community, and can also 
share their knowledge by serving on the boards of commu­
nity agencies, such as a volunteer health clinic or adult 
day-care center. In addition, many FPs are leading efforts in 
population-based health care (see Chapter 6), extending from 
care of thc illness of the individual to addressing community 
health problems such as smoking use or teen pregnancy. 

Advances in Medical Thinking 
Over the past three decades, family medicine has advanced 
medical thought in important ways, answering early skeptics 
who held that FPs had nothing to bring to the table of med­
ical knowledge. 12 One of these is the use of comprehensive 
clinical reasoning, to include consideration oflife events, the 
family's contribution to disease, and the impact of illness on 
the family (see Chapter 4). For example, as FPs we have all 
secn how juvenile diabetes can affect a family's dynamics in 
regard to relationships, family decision making, and the allo­
cation of family resources. When the child with diabetes is 
sick, everything else in the household is of secondary impor­
tance and eventually relationships can be severely strained; 
early intervention by thc family physician may avert family 
disruption (see Chapter 30). 

Also, FPs have rccognized how problems of living can in­
fluence health. Patients with stressful lives seldom present 
stress as a chief complaint. Instead they tell of fatigue, ab­
dominal pain, and weight change--chief complaints that of­
ten rcprescnt a "ticket of admission" to health care. Recog­
nition of the underlying cause of symptoms is important 
because, for example, a patient who has surgery that relieves 
chronic back pain may develop severe headaches if underly­
ing life problems have not been identified and addressed. 

A third area in which family medicine has advanced med-
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ical thinking is by teaching residents the systems approach to 
health care. In general systems theory there is a hierarchy of 
natural systems that includes molecules, cells, organs, body 
systems, person, family, community, nation, world, and so 
forth. To apply systems theory to medicine, if a person' s pan­
creatic islet cells begin to make insufficient insulin, Of if a 
farmer in Africa contracts AIDS, or if a community suffers 
an earthquake, all systems in the hierarchy are affected. Al­
though family physicians have special expertise in ''person'' 
and "family," they need to consider the impact of disease on 
all systems, from small particles of matter to the biospbere.13 

Family Medicine's Literature Heritage 
Family medicine is developing a rich literature heritage. The 
papers describing our clinical research, practice methods, and 
advances in medical thought are being published in a grow­
ing number of publications. Although I will not attempt to list 
them all (in fear of offending by ontission), there are currently 
at least six family practice journals worldwide, two major clin­
ical reference books, four student textbooks, one textbook 
defining and examining the discipline, and at least four re­
view books for board examinations. 

These publications not only are important in presenting the 
family medicine approach to health care, but also allow the 
intergenerational transfer of values, methods, and thought­
the "storytelling" of a specialty. 

The Clinical Encounter as the Definable 
Unit of Family Practice 
When future medical historians ask what was the major con­
tribution of family medicine during its fmt half century, the 
answer might be the advances made in the traditional clini­
cal encounter, adapting it to 21st century practice. The fam­
ily physician's clinical encounter is analogous to the surgeon's 
surgical procedure, the gastroenterologist's endoscopy, or the 
radiologist'S roentgenogram in that it is what we do. Its scope 
includes the FP' s approach to undifferentiated problems, com­
munication techniques, physician behavior, presentation of in­
fonnation to the patient and family, involvement of the pa­
tient and family in decisions, and ongoing care in the context 
of family and community. The office-based clinical encounter 
typically includes multiple problems, an average of 2.7 prob­
lems in one study.14 By law it may be categorized as ranging 
from "minimal" to "high complexity." However long or short, 
the encounter is distinguished by a broad-based and longitu­
dinal approach that is often not present in other specialties. 

Over the past four decades, the family practice clinical en­
counter has become more streamlined, cost-effective, and (we 
hope) clinically relevant. The improvements have been 
achieved by the use of enhanced communication techniques, 
the use of "high-payoff questions," modern diagnostic and 
therapeutic instruments such as the fiberoptic nasopharyngo­
scope and the flexible sigmoidoscope, innovations in the style 
of documentation such as SOAP (subjective data, objective 
data, assessment, and plan) notes, advances in decision analy­
sis, and the introduction of computer-based records. 

In the new millennium, the clinical encounter is rapidly 

evolving to reflect the current advances in technology, with 
contact via the World Wide Web and telecommunications ex­
panding our patient care capabilities, as described below. 

Challenges to Family Practice 
At this time the specialty faces several challenges. These in­
clude the increasing scope of primary care practice today, the 
growing tendency to consider health care a commodity rather 
than a professional service, and the current popUlarity of sub­
specialization among medical students. 

The Increasing Complexity of Clinical Practice 
Over the past few years, the scope of care provided by all pri­
mary care physicians has increased, chiefly because of capi­
tation and the gatekeeper role. 15 In my solo family practice 
20-some years ago, I saw 40 patients a day and yet I was usu­
ally on the way home by 5 P.M. Most of my patients had bron­
chitis, sprained ankles, earaches, lacerations, vaginitis, back 
pain, skin rashes, and so forth. Of course, like all FPs, I had 
some complex cases, such as my two female patients with 
systemic lupus erythematosus and the middle-aged man with 
amyotrophic lateral sclerosis, but those were the exceptions. 
This is no longer the case. 

Today's office patient may have a half-dozen problems, and 
is more likely to be sick and to require more time than would 
be nceded to treat an ear infection. Why the change? Today, 
most of my patients are capitated, chiefly with the Oregon 
Health Plan, and my care is most cost-effective when I see only 
those patients who really need office care. This means that 
many instances of back strain, flu, cystitis, vaginitis, and so 
forth receive advice through the nurse triage line, and only those 
who cannot be managed by telephone are given appointments. 
This also means that there are very few "easy" visits that al­
low me to catch up with my schedule. And even though a re­
cent paper showed that the average duration of office visits in­
creased by between 1 and 2 ntinutes from 1989 to 1998,16 this 
sma11 increase in my opinion is insufficient to account for the 
greater complexity of problems encountered in office practice. 

Resisting the Commercialization of Medicine 
Family physicians can take the lead in preventing medicine 
from being converted to a commodity. 17 Health care is not a 
hamburger or a toaster oven, although health maintenance or­
ganizations (HMOs) and the government often seem to act as 
though it were. 

In 1969 one of family practice's initial roles was to com­
bat the fragmentation of medicine.4 At that time there was ex­
cessive specialization, and the patient with hypertension, joint 
pain, and a skin rash often needed to see three physicians. 
With the current presence of family practice, this is happily 
no longer the case. Today, the family physician'S new role is 
to be the patient's advocate in a system that appears to treat 
health care as a commodity, often one to be rationed-using 
tight schedules, relative value units, incentive payments if the 
physician orders few tests and lower cost drugs, and severe 



rinancial penalties for minor coding errors. Even the tenn 
provider reinforces the "commodity" mentality. 

What are family physicians to do? We must put the patient 
first, insist on affording the patient enough time so that we 
can do a good job, work to eliminate incentive payments that 
create ethical dilemmas for physicians, fight government ef­
forts to criminalize administrative disagreements. and refuse 
to accept the insulting epithet provider. 

Family Practice, Subspecialization, and 
Specialty Choice 
Beginning in 1997, we saw a relative rise in the number of 
medical students entering subspecialty fields and a reciprocal 
decline in those seleding family practice and other primary 
care specialties as careers. Is this merely a sine wave that will 
correct in time? Perhaps. Progress is rarely a straight line, but 
occurs with peaks and valleys. 

Family practice leaders are well aware of the trend. and are 
working to effect change through increased attention to stu­
dent activities, efforts to dose the income gap between pri­
mary care specialists and consulting specialists, and reduce 
the bureaucratic hassles inherent in managed care. In the 
meantime the current-and probably temporary-reduction 
in interest in FP careers may have a salutary effect; it will 
weed out the weak training programs in the system, and it 
will ensure that those joining our specialty at this time are the 
most finnly committed to the tenets of the specialty. In the 
end, the drop in FP trainee numbers may result in a stronger 
specialty in the future. 

Current Trends and 
Future Practice 
Tomorrow's health care will be shaped by current influences. 
In selecting what I believe to be the most significant influ­
ences on future practice, I chose from a long list that included 
the current focus on evidence-based health care (see Chapter 
5), the medical and societal impact of HIV and AIDS (see 
Chapter 42), and thc burgeoning interest in complementary 
and alternative medicine (see Chapter 128). The following are 
the four factors I believe most likely to influence family prac­
tice in the decade to corne. 

Information Technology and Human Relationships 
Here we return to the evolving clinical encounter. The techno­
logic influences on future practice include medical technology 
such as lasers, fiberoptics, and diagnostic ultrasound. It also in­
cludes infonnation technology such as patient contact via e­
mail or voicemail, infonnation retrieval, computer-assisted 
charting, decision support systems, and the virtual house ca11. 18 

Just as the automobile spelled the end of "horse and buggy" 
medicine, and the telephone allowed direct communication 
with the physician and the development of schcduled officc 
practice, the Internet is profoundly changing the practice of 
medicine (also see Chapter 127).19 Today, using asynchronous 
communication, I correspond with patients bye-mail about 
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their health problems. Sometimes the patient sends an e-mail 
at 2 A.M., knowing it will not be answered until the next day; 
this has saved a number of early morning telephone calls that 
were not emergencies. Sometimes the e-mail message is a prel­
ude to an office visit. Occasionally I talk with patients by tele­
phone as we simultaneously search the World Wide Web for 
clinical answers. The Internet is making the "digital house call" 
a reality. Face-to-face office visits are needed less often, and 
when they occur are longer in duration 16 and offer more value 
for Lime spent than in years past. With the Internet as part of 
comprehensive health care, FPs move onc step further in actu­
alizing their role as health advisor and consultant. 

All the technology mentioned here is being used by FPs 
somewhere, and within a decade these functions will be the 
statc of the art everywhere. 

The Aging Population 
The growing number of older people in the population is the 
reward for our success in battling infant diarrhea, accidental 
injuries, trcatable infectious diseases, uncontrolled hyperten­
sion, and other causes of early death. According to the U.S. 
Bureau of the Census, there are currently 35 million people 
age 65 and older, and the number is projected to increase to 
more than 53 million by the year 2020. The fastest growing 
segment of our population is the group age 85 and older. Of 
course these are the people with multiple problems involving 
various organs and whose health care costs are the highest of 
any adult age group. 

What is the likely impact on family practice? Family physi­
cians need to prepare to serve an increasingly older patient 
panel, and must be positioned to compete with others who 
would claim greater expertise. We must insist upon a family 
practicc approach, emphasizing continuity of care (there is no 
reason to change doctors when one turns 65), comprehensive 
care (the FP can care for a wider range of problems than any 
other physician), and family-oriented care (why fragment the 
care of the elderly and make it separate from the rest of the 
family?) (also see Chapters 23 to 26). 

Globalization and Global Health Disparities 
We see the effect of globalization in the economic market­
place: Price and wage differences between countries become 
a little narrower each year. Goods and jobs are increasingly 
moving freely across borders, as is information about lifestyle 
and economic opportunities. 

The United States has yet to experience the full effect of 
globalization in health care. We in the United States spend bil­
lions of dollars annually for antianxiety medication while in 
other countries children die of infectious diseases for want of 
a vaccine or an inexpensive antibiotic. A woman in a devel­
oping country is 38 times more likely to die of pregnancy-re­
lated causes than a woman in the developed world. There are 
currently 35 million persons with AIDS worldwide, with an 
cstimatcd 12 million AIDS orphans in Africa. These are, in­
creasingly, problems shared by the global community and they 
reprcsent both challenges and opportunities for all physicians. 

U.S. Surgeon General David Satcher, M.D., Ph.D., a fam-
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ily physician, points out that 89% of the world's population 
lives in developing countries that bear 93% of the world's 
disease burden, but that account for only 11 % of the world's 
health spending.2o To phrase this another way, 89% of the 
world's health care resources are spent on 11 % of the world's 
population. Dr. Satcher lists three "prescriptions" to improve 
health worldwide: supporting public health initiatives: enlist­
ing allies such as computer specialists, economists, and pa­
tients: and challenging public health leaders to advocate for 
all health care consumers. 

What about family practice and family physicians? Our roles 
may include controlling unnecessary health care expenditures 
in America and other developed countries, serving as physi­
cians in developing countries, and advocating for sick persons 
whatever their nationality. We should also prepare to live and 
practice in a world where the differences in incomes, standard 
of living, and health care are much less than they are now. 

Economic Policies and Health Care 
Health policy is the "wild card." How national and state gov­
ernments dictate eligibility for programs and the methods of 
making health care payments has a strong influence on how 
health care is provided. Witness what happens in those coun­
tries, such as Japan, in which the govemment controls health 
care payments, allows unrestricted access to any physician, 
and mandates relatively low fees. The result is many office 
visits for minor problems, long waits, very short visils, and 
frequent (and often medically unnecessary, at least by U.S. 
standards) follow-up visits for routine problems. The local say­
ing is, "Three-hour wait, three-minute visit." It is, curiously, 
the opposite of the model that has resulted from capitated care 
in the U.S.-with increasingly complex problems seen in 
(slightly) longer office visits by primary care physicians. 

In my home state of Oregon, we have seen how govern­
ment can abruptly change health care. When it began, the Ore­
gon Health Plan suddenly converted a large number of pre­
viously uninsured patients to being insured under the new 
state plan. This caused a major shift in where patients received 
care, as the newly insured patients sought to abandon the clin­
ics that had struggled for years to provide their care and were 
courted by physicians in more "prestigious" settings. On the 
other hand, a state-mandated reduction in reimbursement can 
cause some physicians to withdraw from the plan, increasing 
the burden on those who remain. 

On a national basis, a federal plan for universal access to 
health care will correct the disparity of 45 million Americans 
who lack insurance or other funding for health care. It will 
also profoundly affect how health care is delivered in Amer­
ica, depending on method of funding, how access is con­
trolled, and how clinicians are paid. Let us hope that com­
mon sense and fairness prevaiL 

Caring for the World 
Family medicine has been such a positive influence on health 
care worldwide that we would have had to invent it for the 
new millennium, if it did not already exist. Despite past pre-

dictions to the contrary, family medicine has survived into the 
21 st century. A study reported in 2001 showed that each 
month a large portion of the U.S. population has health prob­
lems and almost 25% visit a physician's office.21 Of those 
visits, more are to family physicians than to any other spc­
cialists (see Chapter 130). Approximately II % of U.S. physi­
cians are family physicians or general practitioners, and the 
number of FPs is growing.6 Outside the U.S., there have been 
major successes in a number of other countries, as described 
earlier. Family medicine has done much more than survive: 
it has prospered and has had a powerful impact on health care 
delivery and medical education worldwide. It is a rapidly 
evolving discipline that brings a much-needed social con­
science to medicine and, to some degree, is reinventing itself 
as it uses the new technology to expand its service role. The 
values of the specialty put people first-first before profit, 
first when there are ethical conflicts, and first before a sin­
gle-minded emphasis on disease. In the 21st century, family 
physicians continue to care for the world. And all physicians 
should honor family practice's remarkable history of achieve­
ments and recognize its unlimited potential for future contri­
butions to humankind. 

Important Internet Sites 
www.aafjJ.org American Academy of Family Physicians 
www.abfp.org American Board of Family Practice 
www.stjm.org Society of Teachers of Family Medicine 
www.globalfamilydoctor.com World Organization of 

Family Doctors 
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2 
Stages of Human Development 

Kenneth Brummel-Smith and Laura Mosqueda 

An understanding of the human developmental processes is a 
critical component of the family physician's role in continu­
ing care. Patients often present to physicians with the super­
ficial complaint of a medical concern when the true underly­
ing problem relates to an adjustment to their own development 
or the response of the family to that adjustment. Whenever 
medical conditions develop in a family member, they are 
likely to have some impact on other members. Such condi­
tions may have a more powetful effect when the illness oc­
curs at the time of common stress points in the family life cy­
cle, such as the birth of the first child or when an adolescent 
has been "acting up." Family physicians can be of great as­
sistance in providing "anticipatory guidance," reassurance re­
garding the normality of such experiences, or assistance for 
those with a difficult adjustment. This chapter addresses the 
developmental characteristics during each stage of life and 
their impact on the care of the patient. Additionally, because 
the older population experiences a significant increase in med­
ical problems, special attention is paid to the impact of ill­
ness on this stage of the developmental process. 

Stages of Life 
There is tremendous variability in human development, but 
certain similarities exist in most persons. 1 The notion that de­
velopment ceases after adolescence is a myth. Each stage, 
from childhood to the end of life, is associated with specific 
developmental tasks (Table 2.1). Physical, psychological, and 
social development occur at different rates. Although the po­
tential for maximal physical development is realized by age 
30, psychological and social maturity are reached at later ages. 
Similarly, developmental tasks in each of these realms of our 
lives change as we age; the successful completion of these 
tasks prepares the person to move on in life, ready to meet 
the challenges of the next stage. Difficulty with the tasks can 

increase the risk of psychosocial disruption and may even lead 
to medical problems. Hence, uoderstanding the patient's pre­
senting problem, within the context of the developmental 
process, will enable the family physician to provide compre­
hensive medical care. On the other hand, it may be that the 
concept of a linear progression of stages is a peculiarly West­
ern one.2 This point may be especially true when viewing the 
various components of the family life cycle and the develop­
ment of the individual. 

Childhood Stage 
When dealing with a couple and the couple's fIrst child, the 
family physician must be aware of the sometimes over­
whelming learning experience that the parents are undergo­
ing. Interpreting the infant's needs and dealing with the 
process of breast-feeding or baby foods are but two of many 
new experiences that must be mastered. Decisions regarding 
where the infant will sleep are sometimes troublesome. Some 
authors advocate training the child to be the master of his or 
her own sleep periods,3 whereas others believe that having 
the child sleep with the parents can provide special benefits.4 

If there are other children in the family, the prospect of sib­
ling rivalry must be addressed. When the parents take partic­
ular care to attend to the needs of the older children and in­
volve them in the care of the new child, this adjustment 
usually goes smoothly. 

As children reach 2 to 3 years, they begin to experiment 
with independent actions. This period provides trying times 
for parents but may also be viewed with wonder and amaze­
ment. For the parents, it is the beginning of a long stage of 
learning how best to set limits while promoting the child's in­
dependence. Many issues play out this theme; temper tantrums, 
negativity ("I'm not going to do it"), toilet training, thumb 
sucking, watching television, and masturbatory play are com­
mon concerns. For some children these issues are hardly prob-



Table 2.1. Life Stages 
Infancy and childhood 
Adolescence 
Young adulthood 

Middle age 
Retirement 
Old age 

lematic, whereas for others their resolution may result in the 
family verging on total disruption. Children require consistent 
standards and cues, and they need to know what is expected 
of them; too much control or an expectation of meeting rigid 
expectations usually leads to stress with little likelihood of res­
olution. It is especially important that the parents are in basic 
agreement on the approach to the child. An understanding ap­
proach that fosters the child's independent decisions, within 
the limits of safety and the parents' personal needs, is likely 
to imbue the child with a sense of accomplishment and secu­
rity. Above all, children need to be respected. 

Parents have a huge impact on childhood development. Im­
portant determinants of that development include (1) the in­
herited temperamental qualities of the child, (2) parental prac­
tices and personality, (3) the quality of the child's school, (4) 
relationships with peers, and (5) the historical era in which 
the child is raised.5 Discipline is often a difficult experience 
at this time. Interestingly, research has shown that verbal in­
structions are not effective at changing young children's prob­
lem behavior.6 Explanations of future consequences related 
to a punishment procedure such as a time-out seem not to in­
fluence the behavior of toddlers and preschool-age children. 
Children at this stage of development have difficulty distin­
guishing causation from coincidence and fantasy from real­
ity? Fortunately, by age 6 children are usually developed 
enough to respond to reasoning and verbal instructions. 

As they enter the late-childhood stage (ages 6 to 10) acci­
dents become common. While most of these are minor, it 
should be recalled that death due to accidents is one of the 
most common causes of mortality in this age group. The fam­
ily physician should proactively discuss accident prevention 
and safety awareness. Specific mention should be made about 
gun safety, as youngsters at this age explore their parent's 
rooms and may engage in play mimicking scenes they have 
seen on television. 

The concept of gender socialization is important to con­
sider. It appears that at an early age children begin to express 
gender-specific behaviors. Little girls may make their own 
dolls, and boys may fashion guns out of sticks. It is virtually 
impossible not to expose children to gender-identified mate­
rial. Some parents may be upset that they have tried to raise 
their child in ways that discourage stereotyped behaviors. and 
yet the child still exhibits them. Still, a child should be given 
a wide range of opportunities for expression and exploration 
based on interest and aptitude rather than gender. 

Role of the Family Physician 
The family physician is often the counselor to young parents. 
Due to physical distance or unresolved family issues, parents 
may feel reluctant to discuss their parenting concerns with 
their own parents. The physician can explain the develop­
mental processes that are operative, which may be especially 
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helpful when parents are dealing with toddlers and preschool 
children. Reassuring the parent about the normality of such 
experiences and that they are doing a good job of parenting 
is often all that is needed. Eliciting from the parent their feel­
ings and reactions to the child's behavior also helps to defuse 
the situation. As there are no ''right'' answers, encouraging 
parents to try alternative strategies is helpful. After all, doing 
more of what does not work, does not work. When recurrent 
behavioral problems are seen, the family system should be 
assessed for the presence of more serious discord, as the 
child's behavior may be a reflection of more substantial prob­
lems, such as impending divorce or abuse. 

Adolescence Stage 
The adolescent stage of human development is also a time of 
individuation and is perhaps the most turbulent (see Chapter 
22). The body at puberty is going through tremendous change, 
a true metamorphosis. Rapid growth and hormonal changes 
affect the young person on a daily, often variable, basis. Per­
haps it is a misnomer to term this period a "stage." So much 
change is occurring that it is more appropriately conceived of 
as an explosion! Psychosocially, the tasks of this stage are 
clear: begin separation from the family, develop a self­
identity, develop a sexual identity, begin to depend on one's 
peers (rather than the family) for support, and start to fomlU­
late plans for a means of supporting ones self (Table 2.2). 
How these tasks are accomplished defines transition to a 
healthy adulthood. 

The process of developing a self-identity is often one of 
the most stressful aspects of this stage for the adolescent's 
parents. It is interesting that exactly when adolescents are try­
ing to be more independent from their parents, they become 
more dependent on their peers. In many cases, the adolescent 
chooses an adversarial path to this end. Whatever the parents 
believe, the opposite must be true! In reality, such dissension 
is usually a test, and if the groundwork of love and respect 
has been laid, deep inside the teen still looks to the parents 
for safety and gnidance. 

Sexual issues playa major role during this period. The ma­
jority of teens in the United States will have had intercourse 
by the time they graduate from high school. While sex is 
talked about more than in the past, there still is a great need 
for open, honest communication. Teens have a high preg­
nancy rate and frequently do not use barrier protection meth­
ods. Risk for human immunodeficiency virus (HN) disease 
may also be increased due to teenagers' belief in their own 
indestructibility. Nonthreatening discussion of sexual issues 
by parents, sometimes aided by discussions with the family 
physician, is crucial to adolescents' acquisition of skills in 
coping with their newly developed sexuality. 

Table 2.2. Tasks of Adolescence 

Begin separation from the family 
Develop a self-identity 
Develop a sexual identity 
Begin to depend on one's peers (rather than the family) for support 
Start to formulate plans for a means of supporting oneself 
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By this age most gay and lesbian persons have become 
aware of their sexual orientation. It is also a time when open 
discussions about these discoveries can be extremely diffi­
cult. When all teenagers are dealing wilh trying to establish 
what is "normal," it is no surprise that in a society that gen­
erally discriminates against nonheterosexual orientations, 
these teens may experience special stresses. Although earlier 
work suggested that despite these stresses homosexual ado­
lescents had an incidence of mental health problems that was 
no higher than that of the heterosexual population, recent re­
search indicates Ihat gay and lesbian adolescents are at high 
risk for depression and suicide.8 Parents often have strong 
feelings and reactions to a child who is homosexual, and the 
family physician may playa critical role in helping Ihe fam­
ily find their way to acceptance and understanding. 

As wilh younger children, teens need clear limits and stan­
dards. The difference is that they must also be involved and in­
vested in the establishment of these limits. As the teenager 
moves through the continuwn of change, increasing amounts 
of independent action should be not only allowed but also fos­
tered. During this tumultuous time of change, Ihe parents can 
assist the young person by proactively addressing issues like 
sex, drugs, and alcohol. Allhough young people may not re­
spond with open discussion at that time, the message that there 
is safety in asking questions is established. 

Role of the Family Physician 
If approached sensitively, Ihe family physician has Ihe op­
portunity to truly serve the adolescent. Many issues at this 
stage may be perceived as "off lintits" in Ihe family. The 
physician, however, can address questions that teens may feel 
embarrassed to discuss with their parents, such as drug use, 
sex, or risk-taking. 

Interviewing teenagers requires special skill, but the moti­
vated physician can master this skill. The physician must ad­
dress privacy issues. It is best to first discuss with the parents 
and child togelher your philosophy regarding confidentiality. 
If all interactions between Ihe physician and Ihe teen are to be 
privileged, it should be made clear and Ihe comntitment Ihen 
maintained. The physician should advise teens that only in the 
rarest of circwnstances (e.g., suicidal ideation) is anything di­
vulged without their consent. Besides providing a great serv­
ice, the elicitation of an adolescent's worries about sexual mat­
ters or feeliogs of depression can leave Ihe physician feeling 
accomplished and satisfied, and it is well worlh Ihe effort. 

Young Adulthood 
For some time development was thought to cease with the 
adolescent years. It is now clear, however, that the later stages 
of life are filled wilh important developmental tasks. Erik 
Erikson9 characterized young adulthood as being concerned 
wilh intimacy and Ihe ability to form a meaningful and last­
ing relationship. Finding a partner, adjusting to the partner's 
lifestyle and expectations, and deciding on whether or when 
to have children are important aspects of this stage. It is also 
a time when the newly created family must adapt to the fam­
ilies of origin of each member (Table 2.3). 

Young adults are usually quite concerned with mastery over 
their life. The full entry into adult life is often associated not 
only with marriage but also with establishing a career. The 
nonn today is that both men and women must develop a 
method for meeting economic responsibilities, so most 
women work outside of the home. Women are often tom be­
tween desires to spend more time with children and their ca­
reer demands. Decisions about child care are often trouble­
some to young families. 

There is great variation during this period. For those who 
choose to marry, it is important to understand that a "perfect 
union" is not without discord. In fact, it appears that a strong 
affective bond requires more than just reciprocal gratification. 
It appears that discord and repair are necessary components 
of a lasting relationship. Successful repair turns despair into 
positive emotions. 10 A successful marriage has these charac­
tetistics: (I) power is shared by Ihe partners, (2) Ihere is a 
high level of mutual respect, (3) a level of self-disclosure Ihat 
is satisfying to one another exists, (4) with greater self­
disclosure there is increased opportunity to appreciate both 
similarities and differences, and (5) appreciation of similari­
ties and differences leads to increased closeness and aug­
mented individuation. 

Though it is still perceived as being the nonn by many peo­
ple, Ihe traditional "nuclear family" accounts for fewer Ihan 
25% of all families. Some individuals forsake marriage to pur­
sue professional careers. Those who are gay or lesbian may 
only become fully aware of their orientation at this time. Sin­
gle parents must struggle with significant financial concerns 
while trying to accomplish career development. and perhaps 
search for a mate. Persons who do follow a less traditional 
path must frequently cope with negative reactions of their 
families and the society and can use the support and under­
standing of a heallh care professional. 

Financial concerns often affect families at this stage. Only 
15% of American households are now supported solely by a 
male breadwinner, compared to 42% in 1960. 11 Some believe 
Ihat a major Ihreat to Ihe family today is Ihe broad-based cul­
tural shift away from respect for activities that cannot be jus­
tified in terms of market dollar value. 12 Family functions are 
increasingly being "outsourced," as parents take on more roles 
outside of the home. This change affects both mothers and 
fathers as many more men are choosing to become stay-at­
home dads. 

Role of the Family Physician 
Contacts with the physician during this stage are often made 
by women and are related to birth control, pregnancy, or well­
child visits. Many opportunities are available for anticipatory 
guidance and counseling. The physician should assess the 

Table 2.3. Issues in Young Adulthood 
Fonning meaningful and lasting relationships 
Adjusting to the partner's lifestyle and expectations 
Deciding on whether or when to have children 
Adapting to the families of origin of each member 
Career choices 



stress level of the woman, and facilitate discussing her con­
cerns about child rearing, her relationship with her partner, 
and her career. A frequent visit to the doctor by someone who 
is physically healthy is often an indicator of underlying psy­
chosocial concerns. 

Men in this age group see physicians much less often, mak­
ing health-promotion-oriented interventions more sporadic 
and difficult. An ideal opportunity arises in the pregnant cou­
ple to encourage the father to attend prenatal or well-child 
visits. 

Middle Age 
Erikson9 spoke of middle age as the time in life characterized 
by a contlict between generativity and stagnation. Generativ­
ity refers to the concern in establishing and guiding the next 
generation. It has been shown to be a strong predictor of sub­
jective well-being, greater life satisfaction, and even greater 
work satisfaction}3 This stage is often attended by consoli­
dation of one's social and occupational roles. The uncertainty 
and testing of the young adult stage has passed. Many are 
firmly fixed in their careers, sometimes disproportionately so. 
Children are growing up and leaving home. For many, it is a 
time of relative economic stability and intellectual accom­
plishments. The question often arises concerning the appro­
priate goals in life. This is often termed the "mid-life crisis." 

An important adaptation response to this stage is the de­
velopment of new challenges to replace those already ac­
complished (Table 2.4). For some, this means changing jobs 
or duties within a job. Some take on added responsibilities or 
managerial roles. Others may increase their involvement in 
church and corrununity affairs or exercise programs. What­
ever the method, such endeavors are probably preferable to 
gaining all of one's sense of accomplishment through other 
people's activities, such as from one's spouse or children. 

Much has been written about the "empty-nest" syndrome. 
Traditionally, this referred to a sense of loss and emptiness, 
especially in women, after the children left home. Research 
has been unable to document such a negative experience. 
Rather, it seems that the prime determinate of the parent's re­
sponse to the children leaving is their own feelings of self­
worth. 

Daniel Levinson et al14 described three overlapping stages 
in men's lives during this period: early (17-45 years), mid­
dle (4Q-{j5 years), and late (>60 years). The stages are sep­
arated by a transition period of 4 to 5 years. Within the stages 
there are specific patterns and developmental experiences. 
Levinson et al found remarkable similarities in the experi­
ences of men from varied backgrounds and occupations. This 
type of research lends further evidence to the continual 
process of growth and development throughout the life span. 

Women during this stage have special transitions as well.15 

Traditionally, menopause was viewed as something fraught 
with problems: hot flashes, depression, and loss of feminin­
ity. Research has failed to bear out these ominous outcomes. 
Sexual activity may even increase when the couple is freed 
from the concerns of childbearing. Women may begin to fill 
the very useful role of a grandmother, assisting their children 
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Table 2.4. Concerns in Middle Age 

Development of new challenges in career 
Adjustment to children leaving home 
Impact of age-related physical changes 
Menopause 
Divorce 

in raising and teaching grandchildren. Some women embark 
on new careers or educational endeavors. 

On the other hand, divorce at this stage of life can be par­
ticularly troublesome for women. Income falls precipitously, 
and if children are still home, the demands of parenting are 
usually carried out alone. Women tend to remarry less often 
than men (three quarters of divorced men and two thirds of 
divorced women remarry)12 and may not have had a viable 
source of independent income before the divorce. 

As one enters the forties and fifties, there is a growing aware­
ness of the inevitable changes in one's body in response to ag­
ing. Aging becomes a physical reality, rather than just an intel­
lectual concern. Weight gain is commonly seen and many report 
difficulty in reducing even with increased exercise. lllnesses, 
particularly in men, begin to rise in prevalence. Often there is 
a newfound desire to exercise to recover one's "lost youth." 

In spite of all these potential changes, it may be surprising 
that life events have been shown to have very little influence 
on the levels of personality traits in individuals. However, in 
a longitudinal study of over 2000 subjects it does appear that 
the perception that one's family or social life were getting 
worse was associated with increased levels of anxiety, de­
pression, and stress.16 

Role of the Family Physician 
One of the most important interventions by the family physi­
cian is to conununicate the nonnality of these experiences. 
Some persons may be particularly upset that they are reeling 
unsatisfied with their lives at a time when they have accom­
plished so much. Health maintenance and disease screening in­
terventions become more important. The patient needs to be 
taught that it is never too late to make positive changes in health 
status. 

Retirement 
Retirement, as a social phenomenon, is a relatively recent hu­
man experience. Much is still being learned about the posi­
tive and negative effects of retirement. In general, retirement 
that is freely chosen and well planned is strongly correlated 
with positive health outcomes (Table 2.5). Time for exercise, 
both physical and psychosocial, may increase. Many elders 
become involved in educational pursuits or advocacy pro­
grams. For some, the chance to travel is gratifying. 

Opportunities for contact with grandchildren usually in­
crease. While both child and grandparent usually appreciate 
increased contact, sometimes it can be stressful. Between 
1980 and 1997, the number of children being raised by their 
grandparents rose by 33%.12 

For most, retirement income is sufficient for their needs. 17 

However, because of the shrinkage in real wages in the 1970s 
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Table 2.5. Issues in Retirement 
Increased time with partner 
Adjustment to change in life roles 
Self-directed retirement usually a positive experience 
Adjustment to change in income level 
Increased risk of development of illness 

and 1980s, Levy and Michel18 noted that "the entire cohort 
of baby boomers will reach retirement (ages 55-64) with less 
than 50% of the net worth of their parents' cohort at a simi­
lar age: $143,000 versus $293,000." 

Even when the retirement is planned, there are a number 
of developmental issues that the person must confront. His­
torically, men have viewed much of their self-worth in terms 
of their ability to produce on the job. This stage demands that 
the person reassess his sense of worth and come to some pos­
itive measures of worth outside of work. At present, over 45% 
of adult women are employed in jobs outside of the home.19 

Hence, these reactions may also be expected in women as this 
cohort ages. Retirement counselors are now available through 
the American Association of Retired Persons (AARP) or 
many large corporations to provide both economic and emo­
tional planning to pre-retirees. They can assist with advance 
planning for retirement by offering advice on financial con­
siderations or other activities.2O 

Retirement seems to take a negative toll when it is man­
dated based on age or comes unexpected1y. In these cases, it 
should be viewed as a risk factor for the development or ex­
acerbation of health problems. Another risky situation is when 
the spouse's work outside of the home has enabled the cou­
ple to long avoid underlying problems. With retirement, much 
more time is spent by the couple together. They may find that 
for the first time in their lives together they have differences 
that need to be addressed directly. 

Role of the Family Physician 
The family physician can assist by broaching the subject of 
retirement with all patients. Education about the positive ben­
efits of retirement can be provided. Encouragement of meet­
ing with a retirement counselor may be useful. Scheduling an 
extra visit around the retirement for health maintenance pur­
poses can also serve to emphasize healthy behaviors at this 
important transition period. Interviewing the spouse of the re­
tiring partner is also advisable to assess how the spouse is ad­
justing. One should be particularly concerned when there is 
a sudden increase or a new onset of health problems. This 
may indicate a difficult adjustment situation. 

Old Age 
To some people, the concept that development occurs even in 
old age is an oxymoron. Much literature exists describing the 
tasks of this stage in primarily negative terms, such as "disen­
gagement," "adjustment to losses," "and preparation for dy­
ing," and illness and significant changes in one's body and fam­
ily are common during this stage. In contrast, little has been 
written until recently about the positive aspects of aging. In 

fact, one's ability to adjust to the changes of life often deter­
mines whether the last years are viewed in a positive light. 

Early studies in gerontology often characterized these years 
as with the term "disengagement".21 More recent writers have 
rejected this notion in favor of recognizing that as we age we 
become more diverse, making such generalizations impossi­
ble. As a population, the older age group is more physiolog­
ically and socially diverse than perhaps any other age group. 
Such diversity is most likely due primarily to social factors 
and differential experiences of the meaning of old age. In­
come and education playa significant role in the maintenance 
of health through the later years. In this stage of life, 
approximately 7 years is added to healthy life expectancy 
when comparing the richest income group to the poorest.22 

Persons in this stage usually take stock of their life. Most 
accomplishments in life have been made, although many of 
the world's greatest leaders have made their most significant 
contributions to society when they were well past their sev­
entieth birthday. A positive adjustment to aging is found in 
those who can feel that, on balance, their life has been worth­
while and in those who willingly and consciously adapt to 
change. For some, a sense of legacy is felt through children 
and grandchildren. For others, it is measured in terms of ac­
colades, writings, or other external measures. While in the 
earlier years people are often oriented toward happiness (a 
positive affective state), in the later years older people are 
more likely to be satisfied, a perception that one's personal 
goals have been achieved!7 (Table 2.6). 

Regardless of income, the majority of older people perceive 
themselves as being in good health. This viewpoint is inter­
esting considering that over 50% of those over age 75 are un­
able to perform at least one activity of daily living (e.g., 
bathing, dressing). This dichotomy probably can be explained 
by two perceptions: (I) that older people are remarkably 
adaptable and tend to view disability in a positive light, and 
(2) that some older people may be accepting of medically re­
lated changes that could potentially be reversed by better care. 
Older people are able to view changes in physical function 
with more equanimity than younger people faced with the 
same degree of impairment. 23 However, there is also a preva­
lent myth in our society that "old equals sick." Sickness is 
common, but it should not be considered normal. 

A major theme in an older person's life may be that of loss: 
the loss of physical capabilities, functional reserves, income, 
and, perhaps most importantly, the loss of friends and family 
members. These losses can sometimes take a devastating toll 
on older persons (Table 2.7). It is not uncommon to have older 
patients go through a period in life when they experience the 
loss of a friend or family member to death on a monthly ba­
sis. It is a testament to the strength of older persons that this 
experience is so common yet so few become clinically de­
pressed because of it. 

On the other hand, older people do have a high incidence 

Table 2.6. Positive Reactions to Old Age 

Happiness---a positive affective state 
Satisfadion-a perception that one's personal goals have been achieved 



Table 2.7. Losses in Old Age 

Physical capabilities 
Functional reselVes 
Mild memory changes 

Changes in income 
Loss of friends and family members 

of depression and suicide. Older single white males have the 
highest rate of suicide of all age groups. Depression may af­
fect as many as 30% of the population yet is often missed by 
primary care physicians.24 Family physicians must develop 
skills in the detection and treatment of depressive disorders. 

One area where there is a great deal of similarity among 
older persons is the almost universal fear of dependency. lbis 
fear far outweighs the fear of death in most geriatric patients. 
Many will make medical decisions based on the risk of be­
coming dependent or having to go to a nursing home. Some 
will decide to refuse treatment rather than burden their fam­
ilies with the high financial and emotional costs of long-term 
care (also see Chapters 23 and 24). 

Role of the Family Physician 
The older person uses the family physician for more than just 
medical care. People in this age group may be reticent to see 
a counselor but willing to discuss their innermost fears with 
their doctor. In most settings there are social workers avail­
able who are happy to assist the physician with initiation and 
coordination of referrals to social service agencies. Some 
physicians who have a high percentage of geriatric patients 
in their practice fmd that having a social worker in the office 
is invaluable. Unfortunately, many physicians spend too lit­
tle time in the office with older persons.25 

Death and Dying 
Dying today is very different from dying in the early 1900s, 
when most oftoday's geriatric patients were born. At the tum 
of the century, most deaths occurred at home and the death 
rate in childhood was particularly high.26 Most deaths cur­
rently affect people over the age of65, and over 70% of Amer­
icans die in institutions, either hospitals or nursing homes.27 
Deaths in hospitals are often traumatic for surviving family 
members. The risk of an adverse health event may also be 
greater during times of bereavement, especially when the sur­
vivor is quite elderly. 28 

There is a strong presumption for prolonging life, almost 
at any cost, among many physicians. Older persons, and even 
some younger ones with terminal illness, may not share this 
value. Instead, the goals of relief of suffering, enhancement 
of function, and increasing the quality of life become pre­
dominant. But how should "quality of life" he defined? One 
person's perception of quality may be at odds with another's. 
Physicians are poor predictors of what older persons will con­
sider to be low quality of life.29 Older persons need open, 
honest appraisals from their physicians as to the interventions 
that may provide benefits and the limitations of medical care. 

In the last 20 years, the hospice movement has helped peo­
ple who are dying maintain a higher quality of life. Almost 
two thirds of hospice patients are over age 65?O By empha-
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sizing patient-directed approaches to symptom control, even 
in those with no prospect for medical improvement, people 
can live more satisfying lives. The major objectives of care 
are pain control; prevention of constipation, depression, or 
other symptoms; involvement of families; and care at home 
or a home-like environment. Medicare has recognized the 
benefits of this approach by funding hospice care since 1982. 
The family physician will need to be skillful in assessing the 
presence of suffering and providing appropriate interventions. 
Unfortunately, recent research indicates that as many as 46% 
of patients die in pain that could have been better controlled31 

(also see Chapter 62). 

Summary 
Understanding the stages of life can help the family physician 
anticipate and explain common stresses experienced by pa­
tients. It is important to remember the great variability seen in 
individuals and the wide range of types of families that will he 
encountered in family practice. Because the burden of illness 
is increases with old age, particular attention should be paid to 
viewing the experience of aging from the patient's perspective. 
After all, becoming old is the one "condition" we all hope to 
acquire, especially when one considers the alternative. 
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Cultural, Race, and Ethnicity 
Issues in Health Care 

Enrique S. Fernandez, Jeannette E. South-Paul, 
and Samuel C. Matheny 

The world is facing movements of peoples unparalleled in 
history. Even the heartland of the American continent, which 
has seen few new population groups since the European im­
migration of the 19th century, has felt the effects of this restive 
population shift during the late 1980s and 1990s. Physicians 
who themselves have had little experience outside their own 
cultural environment are now dealing with health and social 
issues of patients who approach their surroundings in pro­
foundly different ways than they might themselves. Yet the 
differences have always been present. 

Cultural groups exist in the United States in many fonns, 
and each has the potential for its members to interpret their 
world in a different manner. In fact, the subtlety of the differ­
ences between peoples with common languages and outward 
appearances may cause even more misunderstandings and con­
cerns than those with more obvious external dissimilarities. 

Western Medicine in the Context of 
Race, Ethnicity, and Culture 
The concepts of race, ethnicity, and culture frequently are ad­
dressed interchangeably. Racial distinctions are probably the 
ones most conunonly made in clinical settings--{)ften as part 
of a rote introductory clause in a patient history-and often 
have limited clinical utility, occasionally establishing mis­
leading and pntentially harmful patient stereotypes. An ap­
preciation of how ethnic and cultural factors influence patient 
health and the clinical encounter is an important considera­
tion when providing effective disease prevention, health pro­
motion, and treatment interventions. 

Race 
Racial classifications are generally defined by physical char­
acteristics (e.g., skin color, facial features, hair type) that are 

shared by a group of people. They form the basis for an as­
sumption of a shared genetic heritage among groups of hu­
mans. A presumption of shared genetic traits by a group of 
people who bear superficial similarity might apply to inbred 
populations that are geographically isolated, but this distinc­
tion becomes less meaningful when one considers the inter­
mingling of human populations over the centuries. When one 
considers that there is more genetic variation to be found 
within a given race than between two different races, ascrib­
ing genetic traits based on race designations alone adds little 
to the medical decision-making process. l 

Ethnicity 
The word ethnic is defmed by the American Heritage Dic­
tionary as, "of, or relating to, sizable groups of people shar­
ing a common and distinctive racial. national, religious, lin­
guistic, or cultural heritage." Derivations can also be linked 
with race. The word ethnicity is derived from the Greek terms 
ethnos, referring to the people of a nation or a tribe, and eth­
nikos, equating with "national" or "nationality."2 Ethnicity 
thus refers to a group affiliation, which is normally expressed 
in tenns of cultural characteristics. Although cultural charac­
teristics are associated with ethnic groups, the members of 
such groups define and transmit cultural norms. 

Culture 
Culture can be described as the knowledge, skills, and atti­
tudes learned and passed on from one generation to the next. 
Cultural identity is a dynamic, lifelong process that is con­
stantly molded and refined by personal experience. Cultural 
identity thus incorporates a fluidity that defies conclusive state­
ments about the characteristics of populations that share a com­
mon culture. Cultural norms can be modified by level of ed­
ucation, socioeconomic status, and the number of generations 
an individual is removed from the initial migration of his or 
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her family from one society to another. Indeed, there are of­
ten more similarities to be found bctween two individuals of 
the same socioeconomic status who are from different cultures 
than between two individuals of the same culture who differ 
in socioeconomic status.3 The degree of cultural identity de­
termines the role that family plays for the individual, as well 
as communication patterns, affective styles, and personal val­
ues regarding level of control, individualism, collectivism, 
spirituality, and religious beliefs. Culture is also modified by 
age, sex, vocation, disability, and sexual orientation. 

Health professionals often participate in a variety of cul­
tures simultaneously: the culture of a family of origin, that of 
the family of a significant other, the profession entered, or 
even occasionally a culture dictated by other factors, such as 
sexual orientation. In tum, the patient presents with a variety 
of layers of the same cultural cake; recognizing these influ­
ences can be a complex, subtle, profound task. As physicians, 
it is useful to consider the origins of our medical model and 
how that model determines our approach to patients. 

Western Medical Model 
The Western medical model was developed in contemporary 
Western society as a powerful analytic tool to deal with illness. 
This model developed around the classical Greek myth of Pan­
dora's box in which disease is an intrusion superimposed on 
humans from the outside. The concept defines the social sys­
tem within which a defined professional group (ie., physicians) 
takes responsibility for the care of persons with compromised 
function. The model determines the type of questions raised 
during the history-taking process. Emphasis on physical symp­
toms often predisposes the interviewer to neglect material of 
potentially great value (e.g., the social system of the patient). 
Indeed, cultural factors may create profound differences be­
tween patient and physician perceptions of health. 

In our medical model, disease is defined as some fonn of 
abnormal structure or bodily function that leads to a specific 
pathology. In this context, disease is a condition most read­
ily identified by the health professional, whu attempts to place 
it in terms of the classification of disorders that has tradi­
tionally developed in Western medicine. 

Illness, on the other hand, pertains more to the individual's 
feelings of a negative state of being or social function; it is 
the human experience of sickness. Illness then may be said 
to be the perception of the patient, whereas disease is the per­
ception of the health provider. In many cases these two views 
of sickness coincide, but frequently there arc major discrep­
ancies between them. For example, a physician may detect an 
elevated blood pressure and communicate the diagnosis ofhy­
pertension to a patient, who feels perfectly well and has no 
symptoms but may feel ill only when beginning the antihy­
pertensive medication. Conversely, a Mexican patient may de­
cide that he or she is suffering frum susto, or emotional fright. 
This description of a state of anxiety may fail to be identified 
by a physician but would be completely accepted and under­
stood by anyone in this person's cultural group. Illness for 
the patient may have several distinct meanings. It may rep-

resent a threat to the individual, in that it may be pcrceived 
as possible punishment for a wrongdoing. Many cultures, in­
cluding groups in the United States, have on occasion viewed 
various epidemics in this fashion, including human immu­
nodeficiency virus (HIV) infection. 

Illness may be also viewed as a loss, as with the loss of in­
dependence or the ability to communicate effectively, as 
would occur following a cerebrovascular accident or with 
other chronic, debilitating conditions. Conversely, illness may 
be viewed as a gain, in that there may be advantages to be­
ing ill that are more acceptable to society. 

Clark4 described, in her classic study of a Mexican-American com­
munity, a pregnant woman who had been struck by her husband. She 
sought the aid of a curandera to prevent a case of susto in her unborn 
child, as described above. TIlls socially acceptable action allowed her 
to gain community sympathy against her husband for the physical 
abuse, which would otherwise have been denied her. The husband was 
convinced of the error of his ways, and the couple was reunited.4 

Lastly, the illness may convey no particular significance to 
the individual patient and may bc viewed as a normal part of 
life. Because biomedicine has been largely interested in the 
treatment of disease, little attention has been paid tu inter­
preting the meaning uf illness. Kleinman et al5 noted that "be­
cause illness experience is an intimate part of social systems 
of meanings and rules for behavior, it is strongly influenced 
by culture." The lack of attentiun to illness, and therefore to 
culture, often results in noncompliance or dissatisfaction with 
health care delivery. 

Population Demographic Shifts 
Today minority populations-those who often do not sub­
scribe tu the Western biomedical model-are the fastest grow­
ing segments of the United States population, representing a 
substantial proportion of the work force for the 21st century.6 
Southeast Asians and Central Americans made up the largest 
numbers of immigrants in the late 1970s and 1980s. Census 
2000 data revealed dramatic changes from what was initially 
projected from 1990 results. For the first time, non-Hispanic 
wh ites make up less than 70% of the overall population. 
African Americans and Hispanics each comprise 12% of the 
population, although Hispanics grew by 61 % from numbers 
in 1990.7 Asian Americans grew by more than 45% to make 
up 3.6% of the current population, while American-Indian 
representation remains low at 0.7%. Furthermore, the 2000 
census allowed a change in options for self-identification. 
Subsequently, 6.8 million people identified themselves as 
multiracial.8 Physicians of the 21st century will provide care 
to a population whose characteristics differ markedly from 
the population in the United States today. Over the next 30 
years, the U.S. population will be larger by almost one third, 
it will be more diverse, and it will be older. The U.S. Census 
Bureau estimates that by thc ycar2050 only 52% of the Amer­
ican population will be white, 16% black, 22% Latino! 
Hispanic, and 10% Asian. These projectcd demographic 
trends will influence significantly the patterns of disease and 
the health care of the population.!.) 



Morbidity and 
Mortality Variations 
The health care system is a reflection of current American so­
ciety. Lack of access to health care due to an inability to pay 
or lack of insurance, absence of translators when English is 
not the patient's language, differing health practices, psy­
chosocial and environmental factors, and cultural differences 
are all major contributors to differences in health status among 
the various subgroups that comprise the American population. 

Health Status of African Americans 
A persistent gap exists in the United States between the health 
status of African Americans and that of white Americans. In­
fant mortality for African Americans continues to exceed that 
of whites and is merely a prelude to other negative health in­
dicators through life: Being black is now considered a health 
hazard. to Even when income differences are factored in and 
financial access to prenatal care is ensured, African-Ameri­
can women use prenatal care later and less intensively.ll,12 

In 1990 the life expectancy at birth for African-American 
boys and girls was 64.5 and 73.6 years, respectively, whereas 
that for white boys and girls was 72.7 and 79.4 years, re­
spectively. The infantmorta\ity rate (per 1,000 births) in 1993 
was 6.8 for whites compared with 16.5 for African Ameri­
cans. There was a larger decline in mortality for African­
American infants from 1992 to 1993 than for white infants, 
but the dramatic differences persist. 13 

Health Status of Hispanics 
Hispanics are at increased risk for diabetes, hypertension, tu­
berculosis, mv infection, alcoholism, cirrhosis, specific can­
cers, and violent deaths. Poverty and lack of health insurance 
are the greatest impediments to health care for Hispanics. One 
third to one fifth of various Hispanic populations (and one 
fifth of the African-American non-Hispanic population) are 
uninsured for medical expenses, compared with one tenth of 
the white non-Hispanic population. 

Health Status of Native Americans 
Native Americans suffer some of the worst health in the na­
tion and the lowest social status even among minorities and 
underserved people. Access to health care for Native Ameri­
cans is more difficult than for the rest of the U.S. population 
because of their geographic isolation in villages and commu­
nities that are large in area and have large reservations, poor 
transportation, lack of efficient communications systems, and 
lack of running water and sewage disposal. Travel may re­
quire long distances on dirt roads or by air. Native Americans 
are younger, less educated, less likely to be employed, and 
poorer than the general population. These factors, combined 
with high rates of sexually transmitted disease and drug use, 
favor the spread of mv. Alcoholism exacts a terrible toll 
among many Native Americans. Tribal, cultural, educational, 
economic, and geographic diversity exist among Native 
Americans and affect their health care. 14 
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Health Status of Asian-Pacific Americans 
Important ethnic differences in risk factors indicate that Asian­
Pacific American (AP A) groups should be targeted for public 
health efforts concerned with obesity, hypertension, hypercho­
lesterolemia, and smoking. 14 Conditions endemic in the coun­
try of origin and case rates for tuberculosis among AP As 
(44.51100,000) are greater than for other minority groups: 
African Americans (29.11100,000), Hispanics (20.61100,000), 
and American Indians/Alaska Natives (14.61100,000)14 

Recognizing Cultural Differences 
How we interpret and deal with illness is based on our ex­
planations of illness--explanations that are specific to the so­
cial positions we occupy and the belief system we employ. 
These factors have been shown to modify how we perceive 
symptoms, what labels we attach to particular illnesses, and 
how we interpret these labels. How we communicate our 
health problems, the manner in which we present our symp­
toms, when and from whom we seek care, how long we re­
main in care, and our evaluation of that care are affected by 
cultural beliefs. 15 

Most health care providers have a collection of anecdotes 
about noncompliance by ethnically different patients. As these 
issues have been studied by medical sociologists and anthro­
pologists, the focus of the problem has come to rest on the 
provider as much as on the patient. The "fallacy of the empty 
vessel" is a phrase coined by anthropologists to describe 
cross-cultural blindness. People tend to ignore parts of cul­
tures (e.g., religion, health care traditions) that differ from 
their own. The anthropologist Hazel Weidman noted that or­
thodox health care providers often view Western health in­
stitutions as introducing something of significance into eth­
nic communities where nothing existed before. Thus the 
existing health traditions in such communities are ignored. 

Borkan and Neher16 developed a framework for use in fam­
ily practice training programs, modeled after one developed 
by Bennett. 17 Bennett suggested a model with stages ofindi­
vidual development relative to cultural sensitivity. The 
Borkan and Neher model built on this model by recognizing 
the importance of ethnosensitivity to understanding the whole 
person and by advancing doctor-patient communication. 
They recognized that the individual trainee's relationship with 
other cultures may be more complex than implied by Ben­
nett's model. The level of sensitivity exhibited by a trainee 
can vary according to the group encountered (e.g., sensitive 
and empathetic to Southeast Asians and culturally unaware 
with respect to Haitians). 

Thus Borkan and Neher suggested a model of ethnosensi­
tivity consisting of seven stages, with curricular strategies and 
goals to address each stage: (I) fear, (2) denial, (3) superior­
ity, (4) minimization, (5) relativism, (6) empathy, and (7) in­
tegration. Fear is the most problematic stage because it may 
preclude any efforts to provide medical care. Denial can be 
addressed by attempting to heighten the awareness of trainees 
to cultural differences. Superiority is the stage where differ­
ences are recognized, but trainees tend to rank them accord-
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iog to their own value system. With minimization, cultural 
differences are viewed as unimportant against the background 
of basic human similarities. Ethnic and cultural differences 
are finally acknowledged in the relativism stage and are no 
longer seen as threatening. With empathy, the trainee can 
adopt the frame of reference of patients in order to experi­
ence events as they would. Integration is the most advanced 
level of physician awareness and allows the practitioner to 
become enmeshed in more than one culture. 

Physicians and patients have their own cultural identities. 
Only by recognizing where one is on the cultural continuum 
can each encounter be placed in perspective. Knowing one­
self and one's views and assumptions, therefore, is the first 
step in assessing and understanding others. 

Individuals often submerge their identification with their 
past cultural traditions and adopt the traditions of their new 
country. Harwood1B enumerated five major factors that may 
contribute to variation in an individual subscribing to the 
standards of a group of origin: (1) acculturation, (2) level of 
income, (3) occupation, (4) area of origin in the mother 
country, and (5) religion. The level of acculturation may be 
the most difficult to ascertain by a clinician; eight screen­
ing points are delineated for detecting those individuals who 
tend to be most acculturated into middle-class American 
standards: 

I. Relatively high level of formal education 
2. Greater generational removal from immigrant status 
3. Low level of involvement within an ethnic or family so­

cial network 
4. Experience with medical services that incorporates patient 

education and personal care 
5. Previous experience with particular diseases in the imme-

diate family 
6. Immigration to this country at an early age 
7. Urban, as opposed to rural, origin 
8. Limited migration back and forth to the mother country 

Harwood pointed out, however, that in times of stress, all in­
dividuals may revert to beliefs they do not consistently hold 
at other times. 

Crucial Factors in the Cross-Cultural 
Clinical Encounter 
It should be the goal of any clinical encounter that both the 
patient and the clinician are able to develop mutual under­
standing and feel comfortable in the relationship, and that 
quality health care is delivered in an efficient and timely 
manner beneficial to the patient. Several factors are neces­
sary for successful physician-patient experience: an aware­
ness of certain core cultural issues, an understanding of the 
meaning of illness to the patient, an ability for the physician 
to negotiate across this "cultural divide," and clarity of com­
munication. Certain elements have been identified as es­
sential for assessing the cultural attributes of a person, com­
munity, or group of people and have been termed the 
domains of culture. 

Language 
Word usage may not be the same in the cultures of the clini­
cian and the patient, and care should be taken to use simple 
words that can be easily understood in communication. If a 
patient does not speak: the language of the clinician or vice 
versa, it is especially important to attempt to alleviate areas 
of confusion. Up to one third of minority and immigrant 
households in the United States may be described as linguis­
tically isolated. These are households where no one over the 
age of 14 speaks English. This poses significant challenges 
for the physician-patient encounter, especially when transla­
tors are not readily available. 

A physician, newly arrived at his post on an Indian reservation in the 
southwestern United States, paid a courtesy call on the chair of the 
Tribal Council for the group with whom he was assigned. During the 
course of a half-hour of pleasant conversation, the chair told him that 
he hoped he would enjoy his stay and find the reservation pleasant. 
The physician answered by saying that he was sure that he would en­
joy his tenure, but that his primary purpose here was to practice med­
icine and that his enjoyment of his setting was of secondary impor­
tance. Within a few hours, word had gotten out on the reservation that 
the physician had come to the reservation to "practice" (that is, exper­
iment) on the tribe, a misunderstanding that nearly caused his transfer. 

Time 
Different cultures may hold different concepts of time, which 
can provide several areas of misunderstanding. For patients 
from certain cultures, being on time for an appointment may 
mean within a 15-minute window, within an hour, or within 
a half-day. The concept of future time may also vary. In some 
rural-based cultures, advising patients that they must under­
take certain preventive measures to prevent illness at some 
future time may be difficult to fathom, as their consideration 
of time may exist only in the present or the next season. 

Decision Makers 
In some cultures, important decisions, including those in­
volving medical care, may be a communal decision by the ex­
tended family or by a designated family leader instead of the 
spouse or other nuclear family members. In an attempt to ex­
pedite an important decision, physicians may alienate these 
designated decision makers or the patient. Conversely, when 
the family leader is the patient, other family members may be 
reticent to accept responsibility for decision making in the 
event of the incapacity of the family leader involved. 

Illness Models 
There may be significant differences of opinion between the 
clinician and the patient, and not just concerning the etiology 
of certain symptoms. The very recognition of certain condi­
tions as "illness" by the patient and the physician may vary. 

An African-American patient presented to a major city hospital 
emergency room, complaining of nervousness, ""hakes," and weight 
loss over the past several months. He had been unable to sleep and 
expressed generalized anxiety. Upon more intensive questioning, it 
was determined by one of the nurses that he felt that one of his for­
mer female companions had placed a curse on him, known in the 
southern coastal region as ''the root." 



It was difficult in this case for the clinician to accept both the 
patient's explanation of the etiology of the symptoms and the 
very existence of the illness described. 

Treatment and Effectiveness of Intercession 
On occasion, the patient and clinician agree that significant 
illness is present, but the reasons for the illness and the ap­
propriate treatment may differ significantly. 

A woman who had recently moved to Los Angeles from central Mex­
ico presented an Il-month-old child to a physician's office with signs 
of diarrhea and mild dehydration. The mother, through an interpreter. 
told the clinician that the child had molleTa caida. literally "fallen 
fontanelle." Her method of treatment was to place salt on the 
fontanelle. tum the child upside down to fill out the sunken spots. 
and give the child manzanilla (chamomile) tea. The clinician, on the 
other hand, was concerned about the diarrheal etiology and wished 
to initiate oral rehydration. 

Traditional Role of Healer 
For better or worse, much of the outcome deriving from the 
encounter between the clinician and patient depends on the 
expectations and experiences of the patient in his or her cul­
tural group. If the healer is expected to be omnipotent and 
make the diagnosis by observation only, questioning by the 
clinician may be taken as a sign of ignorance or incompe­
tence. The healer may also have been an integral part of the 
community of the individual and be well respected and liked, 
or the converse may have been true. These attitudes may be 
transferred over to the clinician, who is unaware of the ex­
pectations bestowed by the patient. 

Managing Cross-Cultural 
Differences 
Cultural sensitivity training is implemented regularly in only 
a small number of medical schools. A 1991 study revealed 
that only 13% of schools offered cultural sensitivity courses 

Fig. 3.1. Integration of patient 
and clinician knowledge to 
produce a shared model of 
care. 
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to their students, with all but one being optional. 19 A national 
survey of family practice residencies in 1985 revealed that 
only 26% provided learning experiences in culturally sensi­
tive health care.20 However, a 1998 Association of American 
Medical Colleges' survey revealed that almost 70% of the 94 
schools that responded taught courses in cultural competence. 
Fifteen percent plan to introduce it into the curriculum in the 
near future. Approximately one third (36%) of residencies of­
fer some kind of formal teaching in this area.21 •22 The Uai­
son Committee on Medical Education also launched a new 
Diversity Standard in May 1999. It notes that students must 
understand and be able to deal with various belief systems, 
cultural biases, and other culturally determined factors that 
influence the manner in which different people experience ill­
ness and respond to advice and treatment. Furthermore, the 
Society of Teachers of Family Medicine (STFM) Task Force 
on Cross-Cultural Experiences published recommended cur­
riculum guidelines to assist in training family physicians to 
provide culturally sensitive and competent health care.23 The 
goal in such training is competence in recognizing bias, prej­
udice, and discrimination, using cultural resources, and over­
coming cultural barriers to enhance primary care. 

Cultural differences can easily lead to differences in the 
models by which a clinician or a patient might explain a pre­
senting condition and the most effective course of manage­
ment. Figure 3.1 suggests the ultimate goal in cross-cultural 
medicine: effective integration of patient and clinician knowl­
edge to produce a shared model of care. When a clinician rec­
ognizes that a possibility exists for significant differences in 
the explanatory models of illness and the approach for man­
agement, it is necessary to supplement the traditional history 
to ascertain these issues and develop a plan for coming to 
some understanding with the patient. 

LEARN Model 
Berlin and Fowkes24 developed an instrument useful to cli­
nicians for negotiating the differences that may exist between 
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LISTEN WITH SYMPATHY & UNDERSTANDING TO 

THE PATIENT'S PERCEPTION OF THE PROBLEM 

ExpLAIN YOUR PERCEPTIONS OF THE PROBLEM 

AcKNOWLEDGE AND DISCUSS DIFFERENCES & 

SIMILARfTIES 

RECOMMEND TREATMENT 

NEGOTIATE TREATMENT 

Fig. 3.2. Managing cross-cultural differences: the LEARN 
model. (Source: Berlin and Fowkes,24 with permission.) 

patient and provider. The LEARN acronym is based on the 
following five steps (Fig. 3.2). 

1. Listen. Ask the patient such questions as "What do you 
think is causing this problem?" "Why do you think it 
started in this way?" "What do you think this illness is do­
ing to you?" "What do you fear the most about this ill­
ness?" "How severe is it?" "What do you think is going 
to happen to you?" ''What kind of treatment do you think 
you should receive?" These questions give the clinician 
the framework to understand the patient's model of etiol­
ogy of illness and the opportunity to demonstrate empa­
thy and understanding. 

2. Explain. With this step the clinician explains his or her in­
terpretation of the medical condition. It may be nothing 
more than a supposition, but it is important that the clini­
cian present an understanding based on Western medical 
tradition. 

3. Acknowledge. It is important to acknowledge the patient's 
explanatory model and begin to develop areas where agree­
ment can be met and conflicts between explanatory mod­
els can be resolved. 

4. Recommend. In this stage, the clinician can recommend a 
plan for action that incorporates the patient's explanatory 
models of illness and those of the clinician. 

5. Negotiate. Berlin and Fowkes consider this step the most 
important. It includes incorporating the patient's and clin­
ician's understanding and plans. The fmal step may well 
be an amalgamation of the two belief systems that can be 
mutually tolerated. 

In the case of the child with the mollera caida, the physician lis­
tened carefully to the mother's explanation of the cause of the sunken 
fontanelle. She then explained to the mother that in her view the 
cause of the sunken fontanelle was the diarrhea, but acknowledged 
the concern of the mother for restoring the fullness of the fontanelle. 
Because the mother was using boiled manzanilla tea, she negotiated 
with the mother to add sufficient nutrients to the tea to compose an 
oral rehydration solution and encouraged this part of the traditional 
treatment to continue. 

Working with Translators 
Special care is needed with interviews involving translators 
to ensure the accuracy and completeness of the infonnation 
and the cooperation of the patient. Clinicians must view the 
translator as part of a team whose members collaborate to ar­
rive at a competent plan for the patient: 

I. Look at the patient when speaking. Always address the pa­
tient, not the interpreter, and speak in the ftrst person di­
rectly to the patient, asking the interpreter to interpret in 
a direct fashion. 

2. Use comforting body language, recognizing that it is in­
stantaneously interpreted by the patient. 

3. Whenever possible, explain to the interpreter in advance 
what you are trying to say and accomplish during the in­
terview. 

4. Assume that there will be ntisunderstandings, particularly 
when you are using nonprofessional interpreters. 

5. Remain aware and test your patient's understanding. Some 
patients may understand your language even if they choose 
to use an interpreter; or, conversely, patients who speak 
fairly well in the language of the clinician may not have 
the same level of comprehension. 

6. Keep the sentence structure simple, avoiding complex 
phrases. 

7. If there are a significant number of patients in your prac­
tice who speak a particular language, it alleviates some 
misunderstanding if the clinician learns as much of the lan­
guage as possible. This effort increases the trust of the pa­
tient and allows the clinician to more readily pick up er­
rors by the interpreter.25 

8. Be especially wary of the accuracy of interpretation from 
family members, particularly concerning the sexual or gy­
necologic history of female patients. In certain cultures it is 
taboo to discuss these topics with the patient, even when in­
terpreting for the clinician. Also, in many cultures children 
are particularly problematic when acting as translators. 
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4 
Family Issues 

. 
In Health Care 

Thomas L. Campbell, Susan H. McDaniel, and Kathy Cole-Kelly 

Caring for families is one of the defining characteristics of 
family practice. Families are the primary context within which 
most health problems and illnesses occur and have a power­
ful influence on health. I Most health beliefs and behaviors 
(e.g., smoking, diet, exercise) are developed and maintained 
within the family.' Marital and family relationships have as 
powerful an impact on health outcomes as biologic factors,3 
and family interventions have been shown to improve health 
outcomes for a variety of health problems.4 

Family members, not health professionals, provide most of 
the health care for patients. Outside the hospital, health care 
professionals give advice and suggestions for the acute and 
chronic illness, but the actual care is usually provided by the 
patient (self-care) and family members. Chronic illness re­
quires families to adapt and change roles to provide needed 
care. The aging of the population and increasing medical tech­
nology leads to a significant increase in the prevalence of 
chronic illness and disability and a rise in family caregiving. 

Unfortunately, families are often neglected in health care. 
Our culture is individually oriented, valuing autonomy over 
connectedness. The impact of serious illness on other family 
members is often ignored. Family practice developed around 
the concept of caring for the entire family, yet many family 
physicians have received inadequate training in how to work 
with families. Some have even argued that it is not practical 
and takes too much time to work with families. The ability 
to work effectively and efficiently with families and to use 
them as a resource in patient care is an essential skill for all 
family physicians. 

Despite rapid societal changes in the structure and function 
of families, the family remains the most important relational 
unit and provides individuals with their most basic needs for 
physical and emotional safety, health, and well-being. 
The family can be defined as "any group of people related ei­
ther biologically, emotionally, or legally.'" This includes all 
fonus of traditional and nontraditional families, such as un-

married couples, blended families, and gay and lesbian cou­
ples. The relevant family context may include family mem­
bers who live a distance from the patient or all the residents 
of a community home for the developmentally delayed per­
sons. In daily practice, family physicians are most often in­
volved with family members who live in the same household. 

Premises of a Family 
Systems Approach 
There are three basic premises upon which a family systems 
approach is based. These premises are derived from systems 
theory, are supported by research, and help guide the clinical 
application of family systems. 

I. A family systems approach is based on a biopsychosocial 
model of health care in which there is an interrelationship 
between biologic, psychological, and social processes. 
This approach places the patient and the illness in a larger 
framework involving multiple systems. The family­
oriented physician must recognize and address the psy­
chosocial factors as well as the biomedical factors in un­
derstanding patients and their illness. A systems approach 
emphasizes the interaction among the different levels of 
the larger systems and the importance of continuous and 
reciprocal feedback. 

2. The family has an influence on physical and psychologi­
cal health and well-being. This principle is well supported 
by research and has important implications for clinical 
practice. Clinicians must understand how the family can 
positively and negatively influence health and utilize the 
infonnation to improve health care. There are several 
corollaries to this basic premise. 
a. The family is a primary source of many health beliefs 

and behaviors. 



b. The family is an important source of stress and social 
support. 

c. Physical symptoms may have an adaptive function 
within a family and be maintained by family patterns. 

3. The family is the primary social context in which health 
care issues are addressed. Although the patient is the pri­
mary focus of medical care, the family is often the most 
important social context that must be understood and con­
sidered when delivering health care. It is not useful to think 
of the family as the "unit of care." Family physicians treat 
individuals within families, not families themselves. They 
must consider the family context and address family rela­
tionships when they influence health problems. This is im­
portant whether a physician cares for only one or every 
member of a family. 

Doherty and Baird6 have challenged the "illusion of the 
medical dyad" between the physician and patient and have 
described the relationship of the physician, patient, and fam­
ily as a therapeutic triangle (Fig. 4.1). This triangle empha­
sizes that the family plays a role in all patient encounters re­
gardless of whether family members are present and the need 
to he cognizant of both the patient-family relationship and 
the physician-family relationship. 

Research on Families and Health 
A large body of research has demonstrated the powerful in­
fluence that families have on health. There are many ran­
domized controlled trials demonstrating the effectiveness of 
family interventions for medical disorders.4 A recent Institute 
of Medicine report on families, health, and behavior reviewed 
the research on the influence of family relationships on the 
management and outcomes of chronic diseases.7 Several gen­
eral conclusions can be made from a review of this research: 

1. Families have a powetful influence on health and illness. 
Numerous large epidemiologic studies have demonstrated 
that social support, particularly from the family, is health 
promoting. In an 1988 article in the journal Science, soci-

FAMILY 

1\ 
PHYSICIAN PATIENT 

Fig. 4.1. Therapeutic triangle. (Source: Doherty and 
Baird.G) 
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oiogist James House et aP reviewed this research and con­
cluded, ''The evidence regarding social relationships and 
health increasingly approximates the evidence in the 1964 
Surgeon General's report that established cigarette smok­
ing as a cause or risk factor for mortality and morbidity 
from a range of disease. The age-adjusted relative risk ra­
tios are stronger than the relative risks for all cause mor­
tality reported for cigarette smoking." 

Family support affects the outcome of most chronic 
medical illnesses. After suffering a myocardial infarction 
(MI), women with few or no family supports have two to 
three times the mortality rate compared to other women 
who are recovering from an MI.8 Many stresses within the 
family, such as loss of a spouse and divorce, significantly 
impact morbidity and mortality. 

2. Emotional support is the most important and influential 
type of family support. Social and family support can be 
divided into different types: instrumental, infonnational, 
and emotional. Instrumental support is the actual provision 
of services (e.g., driving the patient to the hospital) or care­
giving (e.g., giving insulin injections) provided by family 
members. Infonnational support usually involves giving 
health-related infonnation, such as advice on whether to 
seek medical care. Emotional support provides a listening 
ear, empathy, and the sense that one is cared about and 
loved. Although there is overlap among these categories, 
studies suggests that family emotional support has the most 
important influence on health outcomes and therefore can­
not be replaced with social agencies or services that pro­
vide instrumental and infonnational support. 

3. Marriage is the most influential family relationship on 
health. Even after controlling for other factors, marital sta­
tus affects overall mortality, mortality from specific ill­
nesses, especially cancer and heart disease, and morbidity. 
Married individuals are healthier than widowed, who are 
in tum healthier than either divorced or never-married in­
dividuals. Those who are married have healthier lifestyles 
and less disability, and they live longer. Bereavement or 
death of a spouse increases mortality, especially for men.9 

Separation and divorce is also associated with increased 
morbidity and mortality. Studies in psychoimmunology 
have shown that divorced and unhappily married men and 
women have poorer immune function than those in health­
ier marriages. 10 

4. Negative, critical, or hostile family relationships have a 
stronger influence on health than positive or supportive re­
lationships. In terms of health, "being nasty" is worse than 
simply not being nice. Research in the mental health field 
with schizophrenia and depression first demonstrated that 
family criticism was strongly predictive of relapse and 
poor outcome. 11,12 Similar results have been found with 
smoking cessation,I3 weight management,14 diabetes,IS 
asthma, and migraine headaches. Physiologic studies have 
shown that conflict and criticism between family members 
can have negative influences on blood pressure,16 diabetes 
control,I7 and immune function. 

5. Family psychoeducation is an effective intervention for 
health problems. There is a wide range of types of family 
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interventions that have been used for health problems, from 
simply providing family members with information about 
the disease to in-depth family therapy. The most consis­
tently effective and studied family intervention seems to 
be family psychoeducation, in which family members are 
given training on how to manage and cope with the illness 
and provided with emotional and instrumental support. 18 

An excellent example of an effective, family psychoedu­
cational intervention has been developed for family caregivers 
of Alzheimer disease (AD) patients.19 In a randomized con­
trolled trial, families attended individual and group instruc­
tional and problem-solving sessions where they learned how 
to manage many of the troublesome behaviors of patients with 
AD. They also participated in ongoing family support group 
and can access a crisis intervention service to help them with 
urgent problems. The caregivers who received this interven­
tion were less depressed and physically healthier than those 
who did not, and AD patients were able to remain at home 
for almost a year longer than caregivers in the control group. 
The savings in nursing home costs were several times the cost 
of the interventions. This study should serve as a model for 
other family intervention programs. 

This research establishes that families have a strong influ­
ence on overall health and on the outcome of specific ill­
nesses. The impact is the greatest for illnesses in which there 
is a high burden on family caregivers. Effective family inter­
ventions range from complex, multifaceted programs (e.g., 
for AD patients) to educating family members about the ill­
ness (e.g., hypertension). To implement any of the interven­
tions, family physicians must know how to work with fami­
lies and use them as a resource in patient care. 

Working with Families 
Much of what has been written about working with families 
has focused on the family conference, the most formal and 
uncommon form of a family interview. It is useful to distin­
guish three approaches to working with families: the family­
oriented approach with an individual patient, involving fam­
ily members during a routine office visit, and the family 

Table 4.1. Working with Families 

Common medical 
situations 

Percent of time used 
by physician 

Length of visit 
How scheduled 

Family-oriented 
approach with 

individual patient 

Acute medical problems 
Self-limiting problems 

60-75% 

10-15 minutes 
Routine care 

Source: Adapted from McDaniel et al.5 

conference or meeting (Table 4.1). In all of these contexts, 
medical care is enhanced by obtaining infonnation about the 
family, assessing family relationships, and encouraging ap­
propriate family involvement. 

A Family.Oriented Approach with 
an Individual Patient 
A family orientation has more to do with how one thinks about 
the patient than how many people are in the exam room. Since 
family physicians meet with individual patients more often 
than with family members, having a family-oriented approach 
to all patients is an important skill. This approach comple­
ments a patient-centered approach in which the physician ex­
plores the patient's experience of illness, an experience that 
occurs in a family or relational context. The patient's pre­
senting complaint can be thought of as an entrance or win­
dow into understanding the patient in the context of the fam­
ily. By exploring the patient's symptoms and illness, the 
physician can learn more about the patient's family, its rela­
tionship to the presenting complaint, and how the family can 
be used as resource in treatment. A key to being family ori­
ented is choosing appropriate questions to learn about the psy­
chosocial and family-related issues without the patient feel­
ing that the physician is intruding or suggesting that the 
problem is "all in your head." 

In a qualitative study of exemplar family physicians, Cole­
Kelly and colleagues2o examined the core components of 
a family-otiented approach with individual patients. These 
family physicians used both global family questions, such 
as "How's everyone doing at horne?" as well as focused fam­
ily-oriented questions, such as "How is your wife doing with 
that new treatmentT The exemplars frequently inquired about 
other family members and were able to keep a storehouse of 
family details in their minds that they frequently interspersed 
in the visits. The physician would commonly punctuate the 
end of the visit with a greeting to another family member: 
"Be sure to tell John I said hello." 

A tisk of being family-<>riented with an individual patient is 
getting triangulated between family members-the one speak­
ing to the physician and a family member being talked about. 
In Cole-Kelly et al' s20 study, the exemplar physicians were sen-

Involving family 
members in routine 

office visits 

Well-child and prenatal care 
Diagnosis of a chronic illness 
Noncompliance 
Somatization 

25--40% 

15-20 minutes 
May need to request family 

member attendance 

Family conference 

Hospitalization 
Terminal illness 
Institutionalization 
Serious family 

problem/conflict 
2-5% 

30-40 minutes 
Special scheduling and 

planning 



sitive to the dangers of inappropriately colluding in a triangu­
lated relationship with the patient and were very facile at avoid­
ing those traps. The exemplars seemed to have an appreciation 
for the importance of understanding the concept of triangula­
tion and to use it for their and the patient/family's advantage. 
The exemplars often explored family-oriented material during 
physical exams or while doing procedures, thus not using ex­
tra time for these areas of inquiry. Visits with a high family­
oriented content occurred 19% of the time and family-oriented 
talk was low or absent in 52% of the visits. The visits that had 
the highest degree of family-oriented character were chronic 
illness visits and well-baby and child visits. 

Asking some family-oriented questions can metaphorically 
bring the family into the exam room and provide a family 
context to the presenting problem.21 Here are examples of 
family questions: 

"Has anyone else in your family had this problem?" This 
question is often part of obtaining a genogram. It reveals 
not only whether there is a family history of the problem, 
but also how the family has responded to the problem in 
the past. The treatment used with one member of the fam­
ily or in a previous generation may be a guide for the pa­
tient's approach to hislher illness or may describe how a 
patient does not want to proceed. 

"What do your family members believe caused the problem 
or could treat the problem?" Family members often have 
explanatory models that strongly influence the patient's be­
liefs and behaviors regarding the health problem.22 If the 
physician's treatment plan conflicts with what important 
family members believe or have recommended, it is un­
likely the patient will comply. 

"Who in your family is rrwst concerned about the problem?" 
Sometimes another family member may be the one most 
concerned about the health problem and may he the actual 
person who really wants the patient to receive care. When 
the patient does seem concerned about the health problem 
or motivated to follow treatment recommendations, find­
ing out who is most concerned may be helpful in creating 
an effective treatment plan. 

"Along with your illness (or symptoms). have there been any 
other recent changes in your family?" This question is a 
useful way to screen for other additional stressors, health 
problems, and changes in the patient's family and how it 
is affecting the patient. 

"How can your family be helpful to you in dealing with this 
problem?" Discovering how family members can be a re­
source to the patient should be a key element of all treat­
ment planning. 

These questions can be integrated into a routine 15-minute 
office visit with an individual patient and provide valuable 
family infonnation relevant to the problem. 

Genograms 
Genograms or family trees are one key to a family-oriented 
interview with an individual patient. They are the simplest 
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and most efficient method for understanding the family con­
text of a patient encounter'3 (Fig. 4.2) and provide a psy­
chosocial "snapshot" of the patient. Genograms provides cru­
cial information about genetic risks and any family history of 
serious illnesses. With advances in genetic research, a detailed 
genogram should be an essential component of every patient's 
medical evaluation and database. Ideally a genogram should 
integrate genetic and psychosocial information. 

The genogram can be started at an initial visit and added 
to during subsequent encounters. It may be quite simple and 
only include the current household and family history of se­
rious diseases or provide more detailed information about 
family events and relationships. When possible, the genogram 
should include family members' names, ages, marital status, 
significant illnesses, and dates of traumatic events, such as 
deaths. Computerized genogram programs are available so 
that the genogram can be integrated into an electronic med­
ical record. 

Obtaining a genogram can he a particularly effective way 
to understand the family context and obtain psychosocial in­
formation from a somatically focused or somatizing patient. 
These patients often present with multiple somatic complaints 
and try to keep the focus of the encounter on their physical 
symptoms and distress. They are challenging patients, and it 
is often difficult to obtain family or psychosocial information 
from them. Since obtaining a family history is considered a 
routine part of a medical evaluation, it can often provide ac­
cess to more relevant psychosocial illness. It provides a way 
to step back from the presenting complaints to obtain a 
broader view of patients and their symptoms in a manner that 
is acceptable to the patients. The genogram can also be used 
to screen for substance abuse and family violence.23 

Involving Family Members in 
Routine Office Visits 
Routine visits, in which one or more family members are pres­
ent, are common and may be initiated by the patient, family 
members, or the clinician. These visits allow clinicians to ob­
tain the family members' perspective on the problem or the 
treatment plan and answer the family members' questions. 
Family members accompany the patient to office visits in ap­
proximately one third of aU visits, and these visits last just a 
few minutes longer than other visits. In some situations, they 
may be more efficient and cost-effective than a visit with an 
individual patient because a family member can provide im­
portant information about the health problem, or the visit may 
answer questions that might later arise. Family members may 
serve various roles for the patients, including helping to com­
municate patient concerns to the doctor, helping patients to 
remember clinician recommendations, expressing concerns 
regarding the patient, and assisting patients in making deci­
sions. Physicians report that the accompanying family mem­
bers improve their understanding of the patient's problem and 
the patient's understanding of the diagnosis and treatment. 

There are many situations when a family physician may 
want to invite another family member to the next office visit. 
Partners and spouses are routinely invited to prenatal visits. 
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Fathers and co-parents should be invited to well-child 
visits, especially when the child has a health or behavior prob­
lem. Whenever there is a diagnosis of a serious medical ill­
ness or concern about adherence to medical treatments, it is 
helpful to invite the patient's spouse or other important fam­
ily members to come for the next visit. Elderly couples are 
usually highly dependent on each other. It can be particularly 
effective and efficient to see them together for their routine 
visits. Each can provide information on how the other one is 
doing and help with implementation of treatment recommen­
dations. Consulting with family members during a routine 
visit is advised whenever the health problem is likely to have 
a significant impact on other family members or when fam­
ily members can be a resource in the treatment plan. 

Principles of Family Interviewing 
The principles of interviewing an individual patient also ap­
ply to interviewing families, but there are additional com­
plexities. One must engage and talk with at least one addi­
tional person, and there is opportunity for interaction between 
the patient and family members. In general, the physician 
must be more active and establish clear leadership in a fam­
ily interview. This may be as simple as being certain that each 
participant's voice is heard ("Mrs. Jones, we haven't heard 
from you about your concerns about your husband's illness. 
Can you share those?") or may entail acting as a traffic cop 
with a large and vocal family ("Jim. I know that you have 
some ideas about your mother's care, but I'd like to let your 
sister finish talking before we hear from you. "). 

When interviewing families, establishing rapport and an 
initial relationship with each family member is particularly 
important. In a family systems approach, this is known as 
joining. An essential component of joining is making some 
positive contact with each person present so that each feels 
valued and connected enough to the physician to participate 
in the interview. Family members have often been excluded 
from health care discussions and decisions, even when they 
are present. They may not expect to be included in the inter­
view or to be asked to participate in decision making. By mak­
ing contact and shaking hands with each person, the physi­
cian is making clear that everyone is encouraged to participate 
in the interview. 

There are several other important reasons for joining with 
family members at the beginning of the interview. The physi­
cian often has an established relationship with the patient, but 
may not have one with other family members, who may feel 
either left out or that their role is merely that of an observer. 
One common example of this occurs commonly during hos­
pital rounds when there is a family member by the bedside. 
The usual approach is to either ask family members to leave 
during the interview or to ignore them. This is disrespectful 
of families and fails to use family members as a resource. It 
is recommended that the physician greet and shake hands with 
each family member and find out something about each per­
son. At a minimum, this may be the family member's rela­
tionship with the patient and involvement in the patient's 
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health problems. It may also involve thanking them for their 
presence and help. 

All the principles of good medical interviewing can be ex­
tended to family interviewing. It is helpful to encourage each 
family member to participate and to be as specific as possi­
ble when discussing problems. Individual and family strengths 
should be emphasized. Emotions that are present in any fam­
ily member during the interview should be recognized and 
acknowledged: "Mr. Canapary, you look upset. Is there any­
thing about your wife's health or her medical care that you 
are concerned about?" In addition, the physician must take an 
active role in blocking persistent interruptions and preventing 
one person from monopolizing the conversation. 

Establishing a positive relationship with family members 
is particularly important and more challenging when there is 
conflict in the family. In these cases, a family member may 
assume that the physician has taken the side of the patient in 
the conflict. The physician must take extra steps to join with 
family members in conflict and establish one's neutrality. The 
goal in these situations is to develop an alliance with each 
family member and the patient without taking sides in the 
conflict. An exception to this goal is when family violence 
threatens and then safety must be the first priority. 

In addition to establishing rapport and building a relation­
ship through verbal communication, the physician can also 
make use of nonverbal strategies to enhance the relationship 
with the patient and family members. Just as it is important 
to be sure that the physician and an individual patient are in 
a comfortable sitting position and at eye level with one an­
other, it i[: important also that other family members are sit­
ting near enough that they can hear what's being said and be 
easily seen by the physician. This proximity will help the 
physician make eye contact with each person in the room. 

Upon entering the room and seeing that one family mem­
ber is sitting very far from the physician or isolated from other 
family members, the physician can gently motion the person 
to come closer to enhance the sense of everyone being in­
cluded in the patient visit and being an important part of the 
encounter. Similarly, one family member might dominate 
both the verbal and nonverbal space in the encounter, mak­
ing it difficult for the other family members to have as much 
involvement with the patient or physician. For these cases, 
the physician must "direct traffic," so all voices can be heard. 

A physician who meets with multiple family members 
needs to learn how to avoid taking sides with one family mem­
ber at the exclusion of another. It is very easy for the physi­
cian to unwittingly be pulled into unresolved conflicts be­
tween family members. In the case of an ill child, one parent 
may try to form a relationship with the physician that excludes 
the other parent. Or a wife can try to get the physician to side 
with her, hoping that the physician's alliance will bolster her 
position against her husband. To avoid getting caught in the 
middle of a triangle, the physician must listen to each mem­
ber of the family but still remain neutral. Furthermore, the 
physician can assert that it won't be helpful to the family if 
the physician takes sides with one member against another. 
The physician can emphasize the importance of everyone 
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Table 4.2. Dos and Don'ts of Family Interviewing 

Dos 
Greet and shake hands with each family member. 
Affirm the importance of each person's contribution. 
Recognize and acknowledge any emotions 

expressed. 
Encourage family members to be specific. 
Maintain an empathic and noncritical stance with 

each person. 
Emphasize individual and family strengths. 
Block persistent interruptions. 

Don'ts 
Don't let anyone person monopolize the conversation. 
Don't allow family members to speak for each other. 
Don't offer advice or interpretations early in a family 

interview. 
Don't breach patient confidentiality. 
Don't take sides in a family conflict, unless some 

one's safety is involved. 

Source: Adapted from McDaniel et al. 5 

working together as the most beneficial way to enhance the 
health care of the patient (Table 4.2). 

Family Conferences 
A family conference is usually a specially arranged meeting 
requested by the physician, patient, or family to discuss the 
patient's health problem or a family problem in more depth 
than can be addressed during a routine office visit (see Table 
4.1). All the principles of family interviewing discussed pre­
viously are used in a family conference. However, a family 
conference is usually longer than most office visits and in­
volves more planning and structure. 

Every family physician should have the ski11s to convene 
and conduct a family conference or meeting. In a randomized 
controlled trial, Karofsky and colleagues24 examined the im­
pact of an initial family conference for new pediatric patients 
and their families through a randomized controlled trial. The 
families that received the family conference had fewer sub­
sequent visits for health problems or to the emergency room 
and more visits for health supervision (well-child visits). This 
study suggests that family conferences may be cost-effective 
by reducing health care utilization. 

Meeting with entire families is most important when diag­
nosing and treating life-threatening illnesses. Family mem­
bers are usually eager to obtain infonnation from the physi­
cian and want to know how they can be helpful. Most 
physicians meet with a patient's family at the time of a hos­
pitalization to explain a diagnosis and treatment plan. A fam­
ily meeting at the time of hospital discharge should be rou­
tine. Usually family members must assume the responsibility 
for the care of the patient and need detailed information about 
the patient's condition and follow-up treatment. One study of 
couples coping with a myocardial infarction found that the 
best predictor of the wife's emotional well-being 6 months 
after her husband's heart attack was whether she had an op­
portunity to meet and talk with his physician prior to dis­
charge.2'i Under managed care, hospital stays have shortened 

dramatically, and patients are going home with significant 
health care needs that must be provided by family members 
or assisted by visiting nurses. 

Family conferences should also be a routine part of pallia­
tive or end-of-life care, whether at home or in a hospice. Clar­
ifying the patient's diagnosis and prognosis with the family 
can be very helpful for treatment planning. Family confer­
ences are often essential to resolve conflicts about whether to 
move from curative to comfort care. Some family members 
may resist a patient's decision to stop chemotherapy or other 
medical treatments, often because they are not emotionally 
ready for the patient's death. If the decision can be discussed 
and emotional reactions shared in a family meeting, these 
problems or conflicts can be avoided. Finally, it is helpful to 
routinely meet with family members after a patient's death to 
answer questions, allow the sharing of grief, and assess how 
family members are coping. With large families or difficult 
problems, the physician may wish to ask a family therapist to 
help conduct the meeting. 

Conducting a family conference requires skills in addition 
to those used when meeting with family members during a 
routine office visit. There are usually, bUl not always, more 
family members involved. A family assessment and some type 
of planned family intervention may be required. The reason 
for convening the family may involve difficult or conflictual 
issues, which require special skills to handle. 

A detailed outline or blueprint for conducting a family con­
ference has been described elsewhere.s Prior to meeting with 
the family, the physician should have a clear rational and ini­
tial plan for the conference. Here are the basic steps or phases 
of a family conference that can guide the physician. 

joining Phase 
As discussed previously, it is particularly important to spend 
time to develop rapport with the family and get to know some­
thing about each family member at the beginning of the con­
ference. This step is often neglected or given inadequate time 
by the inexperienced clinician. The family may want to dis­
cuss the problem or issue at the very outset, and the physi­
cian may lose the opportunity to join early and learn more 
about the family. The physician can stop the discussion of the 
problem and say, "I find it helpful to step back and learn a 
little bit more about each of you, before we discuss the prob­
lem." This joining phase, which may seem like social chat to 
the inexperienced, helps to create a sense of trust between the 
physician and family and an environment in which family 
members feel safe and supported. If the physician already 
knows the family well, this phase may be abbreviated but 
should not be eliminated. 

Goal Setting 
Jt is helpful to jointly establish goals for the conference with 
the family. This often begins with the physician's statement 
about why the family has been convened, for example, "to 
discuss your mother's illness and plans for further treatment." 
It is then useful to ask what the family wants to accomplish 
during the session. The family's goals may be quite different 
from the physician's, and they need to be respected and ad-



dressed. This is analogous to asking individual patients what 
they were hoping to achieve during a routine office visit. 

Information Exchange 
The physician may ask what the family knows about the pa­
tient's illness or problem. This is often more effective and in­
formative than launching into a detailed description of the pa­
tient's problem without knowing the family's level of 
knowledge. It also allows the physician to directly address 
misunderstandings or misinformation and to identify whether 
family members have varying views of the problem. It is im­
portant to get the views of all the family members present, 
even if it's as simple as having a family member say he or 
she agrees with the others. 

Obtaining further information about the family is usually 
very helpful in understanding the issues or problems that the 
family is dealing with. Gathering a more detailed genogram 
is an easy way to obtain this information, and families usu­
ally feel comfortable and often enjoy this process. It is cru­
cial to identify family strengths and supports during the in­
terview. These are the resources that the family members will 
use to cope with the problem or illness they are facing. 

When conducting an interview with a large, conflictual, or 
enmeshed family, the physician usually needs to be more ac­
ti ve than during interviews with individuals, directing the 
conversations between family members and managing argu­
ments. Each family member should be encouraged to speak, 
and no one should be allowed to speak for someone else who 
is present. It is important not to let anyone person monopo­
lize the conversation, and to interrupt and solicit other f~lm­
ily members' opinion on the topic. 

Establishing a Plan 
During this final phase, the physician should work with the 
family to develop a mutually agreed upon treatment plan and 
to clarify each person's role in carrying it out. The patient. 
physician, and family members should have input into the 
plan. For some families, this may require writing up a formal 
care plan that everyone can agree on. 

Confidentiality 
When working with family members, the family physician must 
maintain confidentiality with the patient. Prior to speaking with 
a family member, it is important that the physician is clear about 
what the patient feels can be shared and what, if anything, can­
not be. A family member may bring up difficult or awkward 
concerns, but the physician may only disclose information the 
patient has approved (unless the patient is incompetent). In most 
(ases, patients will agree that their (are plan can be fully dis­
cussed with the family members. However, in family meetings 
involving adolescents ordivor(ed parent<;, the rules for the meet­
ing need to be clearly spelled out. The physician may remind 
families at the beginning; "John has agreed that I can talk with 
you about the options for his diabetes treatment. He, of course, 
will be the one who will make the final decisions, but we both 
think it will be helpful to have all of your thoughts about what 
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may be best." Such discussions value both the doctor-patient 
relationship as well as the patient-family relationships. The pos­
itive support of these relationships is only one of the positive 
outcomes of well-crafted family meetings. 

Conclusion 
The aging of the population, advances in medical research, and 
changes in our health care delivery system will continue to 
have dramatic impact un family issues in health care. There 
are increasing demands on families to provide care [or aged 
and chronically ill patients, often without adequate services 
and insurance reimbursements. Family caregiving has led to 
an increasing burden on family members and poor physical 
and mental health for many caregivers. The role of the family 
in end-of-life decision making is only beginning to be ad­
dressed. Health care proxy laws allow patients to identify an 
individual, usually a close family member, to make medical 
decisions if the patient is unable to, but little research has been 
done on how patients make these choices, what they discuss 
with their designated health care agent, and whether family 
members follow the wishes of the patient. Because of the ge· 
netic revolution, we will soon have the ability to screen or test 
for hundreds of genetic disorders, but the impact of this tech­
nology on families is just beginning to be examined. Genetic 
counseling needs to address not only the genetic risks of the 
individual but also the implications for other family members. 
More family research is need in each of these areas. 

One of the unique and distinguishing characteristics of fam­
ily medicine is its emphasis on the family. No other medical 
specialty has a family focus or uses a family-oriented ap­
proach. Under our changing health care system, there is in­
creasing recognition of the importance and cost-effectiveness 
of involving the family in all aspects of medical care. New 
models of care are being developed that emphasize teamwork, 
prevention, and collaboration with patients and their families. 
A family·oriented approach will become increasingly valued 
and effective model in the 21st century. 
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5 
Information Mastery: Practical 
Evidence-Based Family Medicine 

Cheryl A. Flynn, Allen F. Shaughnessy, and David C. Slawson 

Remember Marcus Welby? He symbolized the ideal family 
doctor-knowledgeable even about rare conditions, caring 
and compassionate, making multiple house calls with his lit~ 
tIe black bag, and devoting his complete attention and the best 
resources for the care of a single patient. 

Fast forward to the new millennium, with health mainte­
nance orgaoizations (HMOs), schedules with 20 to 40 patients 
per day, and a huge information explosion, yet still having the 
respnnsibility of knowing the latest updates in medicine. As 
family doctors, we strive to maintain the characteristics em­
bodied by that fictitious symbol-good history and physical 
examination skills, an understanding of the patient in the COD­

text of the family and community, and the ability to meld the 
two in diagnostic and therapeutic decision making. Yet with 
the exponential growth of infonnation, and rapidly expanding 
medical technologies, it seems easy to blink an eye and miss 
some important new development. Lifelong learning skills and 
strategies to manage the jungle of medical information are the 
new survival tools for today's family doctors. 

Enter evidence-based medicine (EBM), which is defined as 
''the conscientious, explicit, and judicious use of the current 
best evidence in making decisions about the care of an indi­
vidual patient."l This practice encourages us to apply the 
highest quality information available at the time in the care 
of our patients. Critics argue that we have been using evi­
dence all along; EBM is merely a new name for an old prac­
tice. But EBM is not simply the use of research in practice. 
Rather it is a systematic process to answer clinical questions 
with the best evidence. It requires lifelong learning skills not 
generally taught in medical school. A 1984 study found that 
physicians' knowledge of treating hypertension was inversely 
related to the year they graduated from medical school.' A 
later study demonstrated that those who attended a school 
where EBM was taught had no such knowledge decline.' 

If EBM has been practiced aU along, then why would an 
ophthalmologist from a well-respected institution advise jour-

nal readers to use an eye patch to treat corneal abrasions de­
spite knowing that there were seven randomized controlled 
trials showing no benefit and pnssible harm ("We've always 
done it this way")r,5 If our profession incorporates evidence 
into practice routinely, why were only two of 28 landmark 
trials implemented in practice in the 3 years following publi­
cation.6 If you are a clinician who already is using the best 
evidence in practice, then we challenge you to train your col­
leagues and help train our future physicians, because clearly 
as a profession we do not routinely practice using the best 
evidence. 

The newer definition of EBM is one that incorporates the 
best evidence, clinical experience, and patient perspective into 
medical management plans-a patient-centered evidence­
based practice. This chapter outlines a new and more useful 
model of EBM, especially fitting for family physicians; of­
fers practical strategies for using evidence in answering clin­
ical questions; outlines a model for keeping up to date with 
the latest medical developments; and addresses some key con­
cepts in the application of evidence in clinical practice. 

Information Mastery 
The traditional EBM model involves five steps to solve a clin­
ical problem: developing answerable clinical questions, 
searching for and selecting the best evidence, evaluating the 
quality of that information, interpreting and applying it back 
at the patient level, and assessing one's practice. Although 
seemingly complete, this model has some limitations, espe­
cially for the busy family physician. 

First is the lack of feasibility. It is estimated that the aver­
age physician generates about 15 clinical questions per day. 
Although some questions are simply "What is this drug?" or 
"What's the proper dose?" more than half are focused on iden­
tifying the best treatment or diagnosis strategies. Since it takes 
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an average of 20 minutes to pedorm a Medline search, one 
would need several hours of uninterrupted time per week just 
to find the evidence for answering these questions. It is un­
derstandable, then, that the majority of the questions gener­
ated in practice remain unanswered. The unfortunate part is 
that half of the aoswers would have the potential to influence 
practice? 

A second, essential element of an evidence-based practice 
is the ability to keep up to date with the latest developments. 
To seek answers only to those questions we generate may 
leave us in the dark about new or previously unconsidered 
therapies. Worse still, it may result in medical gossip'-find­
ing an answer to your question without the context of all the 
research of that area may result in the inappropriate applica­
tion of the evidence. 

Finally, the traditional EBM model presumes that the only 
source of medical infonnation is the literature. Colleagues are 
the first source clinicians tum to for answers during practice.9 

The medical infonnation system is expansive, and includes 
the World Wide Web beckooing from your personal com­
puter, phannaceutical representatives knocking at your door, 
aod continuing medical education (CME) programs making 
broad-based medical recommendations. These sources are in 
addition to the estimated 6000 articles published each day in 
medical journals. 10 Family physicians need tools to help sort 
through this overwhelming quantity of medical infonnation. 

Infonnation mastery (IM) was designed to be more user­
friendly for busy cliuicians. All sources of medical infonna­
tion are not equally useful, but depend on three factors: 

Usefulness = Relevance X Validity 
Work 

Here, work refers to any resources devoted to finding and us­
ing infonnation. This conceptual model tells us that sources 
requiring little work are more useful. However, if an infor­
mation source is either irrelevant or invalid, then regardless 
of the work, its usefulness will still be zero; all three factors 
must be balanced. The latter sections of this chapter offer 
practical tips and examples of ways to minimize work when 
answering clinical questions or attempting to stay current with 
medical infonnation developments. 

Determining Relevance: 
DOEs, POEs, and POEMs 
One strategy to minimize work is to first assess relevance. 
Only if the source of information passes the relevance crite­
ria do you need to follow through with a validity assessment. 
In medicine, we naturally create a hierarchy of relevance. It 
is uncommon that we'd apply data that were based solely on 
test tubes or aoimal models directly to our patients. Within 
clinical studies, there is also an additional hierarchy of data, 
that between disease-oriented and patient-oriented evidence. 
Disease-oriented evidence (DOE) refers to outcomes of patho­
physiology, etiology, and phannacology. Often these include 
test results and may also be called surrogate markers. We 
count them as important because we assume these intenne-

diate outcomes are directly linked to the final outcomes. Con­
sider guidelioes that tell us to check for proteinuria in the 
diabetic patient. Why is the amount of protein in the urine 
important? Because it represents a marker for renal disease, 
we assume that less protein means that patients won't need 
dialysis or at least the need is delayed. Instead of assuming 
that ao intervention that alters the quantity of proteinuria de­
lays the need for dialysis or helps our diabetics live longer, 
why not study the final outcomes of morbidity and mortal­
ity? Insisting on evidence that is linked to final outcomes 
eliminates the assumption step and lets us know that what 
we are doing for our patients is more like to help thao hann. 
These fmal outcomes are patient-oriented evidence (POEs) 
which are outcomes of mortality, quality of life, aod disease 
prevention. 

Why is this distinction so important? DOEs represent what 
ought to be based on our understanding of pathophysiology. 
What "ought to be," however, may not always tum out to be 
true. The medical literature is wrought with examples of med­
ical decisions based on intermediate outcomes that were found 
not to withstand the longer tenn studies evaluating POEs: ex­
ternal fetal monitoring for low-risk pregnancies, calcium 
channel blockers for hypertension, antiarrhythmics for pre­
mature ventricular contractions after a myocardial infarction. 
These and other examples of POEs and DOEs are outlined in 
Table 5.1. 

Two additional criteria must be considered when deter­
mining the relevance of medical infonnation. First is the fre­
quency with which the problem studied is encountered in your 
practice. Obviously. common problems are deserving of more 
attention. Second is deciding whether the information matters 
to you as a clinician. Would this evidence, if true, oblige you 
to change your current practice? If the pedect study were con­
ducted demonstrating that penicillin treatment of strep 
pharyngitis prevented rheumatic heart disease, this should 
have little impact on our practices. However, a study demon­
strating that estrogen replacement worsens urinary inconti­
nence in postmenospausal women may offer motivation to not 
recommend this treatment to incontinent women. In this lat­
ter case, where our practice should be altered, the POE be­
comes a POEM, patient-oriented evidence that matters. The 
next step is validating the infonnation to determine whether 
it should be applied. 

Assessing the Validity of New Information 
New research is believable only when it has been shown to 
be internally and externally valid. Internal validity is how well 
the evidence reflects the truth. To apply the results from a 
well-done study, the patient population needs to be sintilar 
enough to your patient or clinical population. This generaliz­
ability of the infonnation to your own practice is external 
validity. 

Determioing validity is the hardest part ofEBM for most pe0-

ple. Readers are often overwhelmed by statistical jargon and 
want to just accept that the editors have done that for them. Key 
validity considerations for different study types are outlined in 
Table 5.2. Readers cao get a more detailed explanation from the 
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Table 5.1. Examples of Disease-Oriented Evidence (DOEs) and Patient-Oriented Evidence that Mailers (POEMs) 

DOEs POEMs 

DOEs that were supported by POEMs 
Pap smears detect premalignant cervical lesions. Routine screening with pap smears decreases the rate of cervical 

cancer mortality. 

Statins lower cholesterol. In hyperlipidemic patients with cardiac disease, statins lower the 
risk of recurrent cardiac events and improve survival. 

Beta-blockers and diuretics lower blood pressure in 
hypertensive patients. 

Beta-blocker and diuretic treatment of hypertension decreases MI and 
stroke and increases survival. 

DOEs that were contradicted by POEMs 
Antiarrhythmics eliminate pyes seen on telemetry in Routine use of some antiarrhythmics increases mortality in post-MI 

patients post-MI. patients. 

External fetal monitoring (EFM) detects 
concerning fetal heart tracing patterns. 

In uncomplicated pregnancy, use of EFM increases cesarean rates 
and no improvement in neonatal outcomes is noted. 

Calcium channel blockers (CCSs) lower blood 
pressure in hypertensive patients. 

CCBs have been shown to increase rates of stroke, MI, and mortality.2l 

MI = myocardial infarction; PVC = premature ventricular contraction. 

"User's Guide" series (go to http://www.cche.netlprinciplesl 
contencall.asp).ll The 1M worksheets offer a simplified verR 
sian of validity assessment and can be obtained from the aUR 
thors on request. One tip to lessen the work of evaluating 
study quality is to do this step as a group, for example in a 
resident journal club, or rotating responsibility among your 
clinical partners. Another option is to seek "prevalidated" 
sources, those where a known EBMIIM expert has done the 
quality evaluation for you. 

The IM model tells us that focusing our attention on com­
mon, valid POEMs will maximize usefulness and help us of­
fer the best care to our patients. When encountering any inR 
formation source, first assess relevance (is it a common 
POEM that, if true, cbanges practice?), and, only if relevant, 
proceed to do the work of validating the evidence. 

Practicing Information Mastery 
The vast amount of medical information available to us can 
be ajungle ofopportnnities and traps. We choose to enter this 
jungle for one of four reasons: to refresh our memories of 
something forgotten (retracing), out of interest (sporting), to 
answer clinical questions (hunting), and to keep up to date 
(foraging). For medical problems with which we have less 

Table 5.2. Key Validity Issues for Different Types of Articles 

Therapy 

Randomized controlled trial? 
Double blinding? 

Diagnosis 

Cohort design? 
Consecutive enrollment of 

patients? 

clinical experience, our questions tend to be simplified: What 
are the causes of excessive vomiting in a 2-month-old? How 
does Crohn's disease usually present? These are background 
questions 12 and fall more into the first category of learning 
(or relearning). Sporting refers to seeking information that is 
uniquely interesting to us, our own research interests, or ex­
ploring the details about Aunt Agnes's zebra illness. Sport­
ing, therefore, sbould be delegated to personal or academic 
time. Hunting and foraging have a direct impact on how we 
practice medicine and care for our patients every day and re­
quire the use of the best current information. This section of­
fers practical suggestions for beginning your evidence-based 
practice: how to hunt, how to forage, and how to approach 
nonliterature sources of medical information. Remember, the 
usefulness equation is our model for all three: minimizing 
work, maximizing relevance, and maximizing validity. 

Hunting 
If a patient asks a question or one arises during patient care, 
we must find the answer. Right? Not necessarily. Doing so is 
the equivalent of reading every article encountered, and is 
likely not feasible. Thus the first consideration in hunting is 
deciding whether we actually need to hunt! This parallels the 
common criteria for relevance outlined above. A general rule 

Prognosis 

Prospective following of 

Systematic reviews 

Comprehensive search 
for studies? 

Concealed allocation? 
Explanation of follow-up 

and withdrawals? 
Appropriate reference standard 

applied to all patients? 

an inception cohort? 
>80% follow-up? 
Generalizability? 
Blind assessment of 

A priori inclusion 
criteria defined? 

Validity assessment of 
included studies? Intention to treat analysis? 

Generalizability? 
Independent, blinded 

appl ication of the 
new test? 

outcomes? 
Test for homogeneity? 
Appropriateness of 

combining results? 
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to follow here is asking, "Will this answer apply to another 
patient before it becomes out of date?" If not, then it may not 
be worthwhile to hunt for the answer yourself. Suppose a pa­
tient with hairy cell leukemia asks your advice about the best 
treatment for her cancer. It's not likely that you as the fam­
ily doctor will be prescribing that, nor is it likely that today's 
answer will be tomorrow's (or next year's) answer when you 
next encounter someone with this cancer. This question could 
be deferred to the patient 's oncologist. Another patient whose 
psoriasis calms in the summer sun wonders if buying a light 
box for home use in the winter will help. Relative to other 
skin conditions, psoriasis is less common in primary care, but 
you will likely soon encounter other patients with this prob­
lem and proceeding to find an evidence-based answer is 
appropriate. 

The next step is deciding when to hunt. Those newly in 
practice or those new to EBM will likely find it challenging 
to do evidence searches during busy office hours. Questions 
need not always be answered while patients are there; set a 
follow-up appointment and commit yourself to finding an an­
swer before then. Keep a list of questions that arise during 
practice, prioritize them for relevance, and hunt for evidence­
based answers whenever you can--during lunch or before re­
turning patient phone calls, or when on call. Faculty might find 
some time during resident precepting. The bottom line here is 
to just do it; whatever steps you take toward answering clinical 
questions with evidence are steps toward an evidence-based 
practice. As your skiUs and infonnation technology advance. 
finding answers "on the fly" will be easier. Programs that search 
multiple Internet sites simultaneously (TRIP, http://www.lrip­
database.com; SumSearch, hltp;I/www.sumsearch.uthscsa.edu), 
and newer evidence-based infonnation tools (Medical In­
foretriever, http://www.medicalinforetriever.com) are avail­
able on personal and handheld computers to bring evidence 
answers to the point of care, 

Finally, knowing how and where to hunt is critical. Be· 
cause a good answer begins with a good question, learning to 

Drilling for the Best Information 

ask well·constructed questions is the first step. Foreground 
questions are those specific questions about the best treatment 
or testing strategy; they arise more frequently as our medical 
experience increases and thus are best answered by using cur­
rent evidence. 13 The four components of a good question form 
the PICO acronym: 

Patient and problem infonnation (age, race, severity of ill­
ness, setting, comorbid illnesses) 

Intervention proposed (which may represent medications, or 
advice, or screening tests) 

Comparison group (no intervention, or standard of care) 
Outcomes of interest (which should be POEMs). 

This PICO fonnat helps convert your clinical question into a 
search strategy that maximizes your chance of finding rele­
vant infonnation. 

Developing reasonable searching techniques will also help 
minimize the work of hunting, although many busy clinicians 
will not have the lime do to this on their own. A medical li­
brarian (http://www.cnneforglcurriculu.m) can help train you 
to a sufficient level of skill for independent searching, ad­
dressing such things as Boolean search terms, truncation of 
keywords, and linking terms to medical subject headings. Es­
tablished search strategies have been developed that help max­
imize the return of valid studies. For example, searching in 
PubMed offers the advantage of the clinical queries feature. 
Selecting the search purpose (therapy, diagnosis, prognosis, 
or etiology) links your clinical search tenns with study de­
sign terms to improve the retrieval of more valid study types. 

The last part of efficient hunting is knowing where to start. 
The medical infonnation system can be envisioned as a pyra­
mid (Fig. 5.1), with the most useful infonnation, the most rel­
evant and valid or predigested sources, at the top. Many of 
us were trained to look for evidence by searching Medline; 
however, this is the largest and least sorted database and there­
fore takes the most work to search. By starting at the top of 

+---------- CocIv>ne Ub<.'Y 

+--------g::::= 
~-+_ ... _----~.spocI!Ic 

.. ----- ACP Journa' CIUt> 
Onl!ne Tl!OObooks 

.. ---- (U!>,u>08tO. 5-M' .... 
QiniCal Consult) 

Fig. 5.1. The medical information 
system depicted as a pyramid. The 
usefulness of the information in· 
creases as one climbs the pyramid. 
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Table 5.3. Explanation of the Databases in the Information Pyramid (see Fig. 5.1). 

Database Content/description How to access 

Cochrane Library Database of SRs of therapeutics: high-quality MAs Cochrane SR abstracts available free online at 
http://www.50m.flinders.edu.au/fu$a/cochrane/ 
cochranelrevabstr/mainindex.htm 

updated approximately every 2 years 
Database of abstracts of reviews of effectiveness 
DARE: validated summaries of published SRs/MAs 
Controlled T rials Registry 

Full library available by subscription with 
quarterly updates 

Clinical evidence Text covering many clinical topics with full 
outline of evidence-supported treatments 

Clinical inquiries Database of evidence-based answers to a 

In print; online version available from BMJ at 
http://www.evidencc.org 

prioritized list of questions generated by FPs 
2-4 are published each month in the JFP (available 

free online at http://www.jfponline.com) 
Soon will be housed in a searchable electronic 

database 

}FP POEMs Summaries of original research articles relevant 8 published each month in the ]FP; search entire 
database of POEMs on the Web at 
http://www.medicalinforetreiver.com 

to FPs with validity assessments 

ACP Journal Club Critically appraised summaries of recent 
literature relevant to medical practice but 
not specifically for FPs 

Available by subscription only 

MD consult Comprehensive collection of books, journals, Available online for subscription fee 
(Accessed at http://www.5mcc.com/) (S-minute news, and patient education sources 

consult) 

PubMed National Library of Medicine's database with Accessed free at hnp://www.ncbi.nJm.nih.gov.entrez/ 
over 10 million citations 

Clinical queries feature links your search with 
built-in filters to better find validly designed 
studies for therapy, diagnosis, etiology, and 
prognosis 

ACP = American College of Physicians; BM] = British Medical Journal; EBM = evidence-based medicine; FP = family practitioner; 
JFP = Journal of Family Practice; MA = meta-analysis; SR = systematic review. 

the pyramid of sources and drilling down only as far as nec­
essary to find a relevant and valid answer to the question, 
much time can be saved. The pyramid also shows us which 
databases are the most relevant and valid. Table 5.3 contains 
further information on each ofthese databases, as well as tools 
to search through the various databases. 

It will likely take time and practice for the average clini­
cian to develop efficient hunting skills. However, even ask­
ing questions and considering the quality of the evidence one 
finds are simple first steps in the continuum toward a more 
evidence-based practice. 

Foraging 
Doctors cite journal reading as one key method. for keeping up 
to date; many of us have a bedside stack. In reality, though, we 
do a poor job of reading journals (or else there would be no 
stack!). Nor do we succeed at incorporating that information 
into practice. Instead of reading the stack, consider scanning 
the stack for relevant evidence. Read only the abstract conclu­
sion and ask yourself the relevance question: Is this a common 
POEM that will change my practice? Read on to validate only 
those articles that pass the relevance criteria. In this way IM 
limits what we need to read, but also increases the responsi­
bility of carefully assessing the information deemed relevant. 

Even better strategies can be developed to forage the med­
ical literature with less work and more likelihood of retriev­
ing relevant and valid information. Four basic principles ap­
ply to a practical foraging strategy: (1) regularly casting a 
broad net. (2) being aware of the best sources of information, 
(3) using relevance criteria to screen information for useful­
ness, and (4) developing a retrieval system. 

Since family physicians see a broad range of patients and 
problems, we especially have a need to be far-reaching in our 
attention to the medical literature. Scanning the most respected 
journals and all of our own specialty journals stil1leaves us at 
risk for missing a potentially relevant article. For example, 
a well-done trial was published in Neurology in 1998 demon­
strating effective migraine prophylaxis from high-dose ribo­
flavin. \3 Most family physicians do not read Neurology regu­
larly and would have missed this potentially useful information. 
Since less than 4% of original research represents POEMs,14 a 
lot of sieving is required to identify the few nuggets of gold. 
Even the journals with the highest POEM:DOE ratios-lAMA, 
Lancet, British Medical lournal, Annals (~rlnternal Medicine, 
Journal of Family Practice (lFP~have at most one or two 
articles per issue pertinent for family doctors. 14 

By perusing "POEM bulletin boards," we can let others do 
this filtering work for us. JFP POEMs is a site that can re­
duce the work of foraging. Editors scan more than 90 jour-
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nals monthly, using the 1M criteria to select articles of rele­
vance specifically to family doctors. Eight of 25 to 30 rele­
vant articles are selected each month and the summaries of 
the critical appraisal and key population and outcome infor­
mation are published in the IFP. These reviews can be found 
and searched online at www.medicalinforetriever.com. The re­
maining studies are critically appraised and summarized in 
both the Evidence-Based Practice newsletter and the daily 
e-mail electronic newsletter (lnfoPointer). 

Other abstracting services do similar work. The American 
College of Physicians lournal Club (ACPIC) publishes vali­
dated summaries of original research. Although they cite rel­
evance to medical practice as selection criteria, ACPJC does 
not target primary care specifically, nor does it use the 1M 
relevance criteria. 15 Other services (Tips from Other Journals, 
Journal Watch) highlight potentially relevant research with­
out a fonnal validity assessment. These may best be used by 
scanning the summaries and applying the relevance criteria 
to identify truly relevant infonnation for your practice. Un­
fortunately, needing to personal1y perfonn a validity assess­
ment greatly increases the work involved in applying the in­
fonnation into practice. Thus, secondary sources offering both 
relevant and valid infonnation are preferred. 

Newer electronic services are emerging that further lessen 
the work. Medical InfoPointer (www.medicalinforetriever. 
com) is an abstracting service that carefully evaluates research 
for relevance and validity and delivers a short synopsis with 
a "bottom line" recommendation of one article each day via 
e-mail.BandolierontheWeb(bandolier@pru.ox.ac.uk) is a 
British evidence-based medicine resource that will e-mail its 
monthly table of contents to interested readers. 

Regardless of the strategies employed, the final and essen­
tial step of foraging is to create a retrieval system. The tradi­
tional version of this was cutting the article out from the jour­
nal and filing it your cabinet in some reasonable ordering 
system. Today's clinician needs to "file" the key infonnation 
(population and intervention details, outcomes assessment and 
magnitude of results, and the original citation) in an electronic 
system on handheld or personal computer to make it avail­
able quickly during patient care. Web-based software (e.g., 
Avant go) makes it possible to download Web pages to store 
in your electronic folders. Many of the foraging sites above 
also have searching capabilities-so if you remember that the 
riboflavin article for migraine prophylaxis was in JFP 
POEMs, you can quickly search that database to retrieve the 
answer in a matter of seconds. The paper version of foraging 
is still a great first step toward better infonnation mastery. 
But ultimately, technology phobia or not, you'll likely need 
to develop some simple computer skills in searching and fil­
ing or you'll be left behind. 

Other Medical Information Sources 
As a general rule, when evaluating the usefulness of any 
source of infonnation consider the work, the relevance, and 
the validity of the infonnation. A sampling of infonnation 
sources are highlighted below using the usefulness equation 
as the guide. 

Medical Literature that Is Not Original Research 
Summary reviews are those that paint a broad landscape of a 
clinical topic; they likely include the classic presentation, epi­
demiology, and diagnostic and therapeutic suggestions. We may 
be enticed by these reviews; they seem to be a low-work op­
tion, one stop shopping. Yet because the authors usually do not 
specify their methods for finding or evaluating the evidence, we 
are often not sure of the relevance and quality of infonnation 
upon which recommendations are based. In fact, the quality of 
these reviews varies inversely with the level of expertise of the 
author,16 suggesting that authors may begin with their conclu­
sions and report only the data that support their recommenda­
tions, while ignoring contradictory reports! When reading sum­
mary reviews, if you stumble across advice that is contrary to 
your current practice, check whether the recommendation is 
based on a POEM, and if so (or if you can't tell), consider find­
ing the original study yourself to evaluate the true usefulness. 
This added work makes this type of article less useful in the 
long run. Summary reviews may best be reserved for retracing, 
or when we have background rather than foreground questions. 

Similar issues exist for clinical practice guidelines (CPGs). 
The intent of CPGs is to provide recommendations supported 
by available information that help clinicians make medical 
decisions. However, the quality of these seemingly low-work 
sources can vary greatly, from purely consensus-based opin­
ion to a summary and synthesis of only quality evidence. 
Characteristics of quality CPGs include a brief summary state­
ment for each recommendation, a long reference section 
pointing to original research, a methods section explaining 
how evidence was obtained and evaluated, and a detailed dis­
cussion of the evidence. Identifying an evidence table, a bal­
ance sheet, or some indication of the strength of the support­
ing evidence increases the likelihood of the CPG being 
evidence-linked. The relevance varies between and within 
CPGs; scanning for recommendations that are POEM-based 
can help identify those that are more relevant. Specific crite­
ria for evaluating the validity of CPGs have been developed. I? 

Continuing Medical Education (CME) 
Doctors cite attendance at CME programs as the second most 
common strategy to keep up to date. Yet the passive, lecture­
based CME rarely improves knowledge and almost never 
changes behavior. Since most CME talks are similar in struc­
ture to the summary type reviews, we may be falsely lulled 
into thinking we're learning a lot when in fact we're not. In­
teractive educational processes and those that incorporate an 
audit/feedback system are more likely to influence us. But to 
truly make CME useful requires your attention and partici­
pation as a member of the audience. Keep your ears open for 
any recommendation by the speaker that would change your 
current practice. Ask follow-up questions about the evidence 
on which the speaker based her suggestions. Was it POEM 
data? What was the quality of the data? Are the references 
available? Implement only those that are valid POEMs. 

Experts 
In the context of medical information, an expert is anyone of 
whom we ask a clinical question. Most often we turn to "con-



tent experts," those with more expertise in the topic of inquiry. 
Yet the answers they give can often be quite subjective, based 
more on experience than valid data.18,19 Clinical scientists are 
those with expertise in evaluatiog information for validity but 
may not necessarily be content experts. The best experts are 
YODAs (your own data analyzers),2. who have and share the 
evidence basis for their recommendations, balancing it with 
their clinical experience. Our suggestion is to seek out the YO­
DAs in your own community. When referring patients or ask­
ing questions of your consultants, include specific requests for 
the source of their recommendations. It may be solely experi­
ence based, but knowing this will help you keep your eyes and 
ears open for valid POEMs in the future, 

Pharmaceutical Representatives 
Pharmaceutical representatives (PRs) are seemingly the 
source of medical information that requires the least amount 
of effort-they come to you often bringing lunch! Frequently 
the information they supply is not relevant (DOE based) or 
the methodology of the studies isn't sound. This serves to re­
mind us that work must be balanced with relevance and va­
lidity to define usefulness. Ask for their sources to assess the 
usefulness of their information. 

Even more helpful may be to ask PRs explicitly for the in­
formation needed to decide if their suggested therapy is bet­
ter than what you currently prescribe. The STEPS mnemonic 
is a helpful way to remember these key questions. Safety 
refers to the long-term absence of harmful drug effects, 
whereas tolerability is the significance of more short-tenn side 
effects. Since we cannot judge whether a patient's headache 
is more significant than his stomach upset, the best measure 
of tolerability is pooled drupout rates from placebo-controlled 
trials. This information tells us who had side effects of any 
kind severe enough to warrant discontinuing the medication. 
Effectiveness is not only whether the medication works-for 
POEM outcomes-but how well it works. We need to con­
sider the clinical significance of the data presented (see ap­
plication section). Price refers to the cost not only of the med­
ication but also of any associated monitoring required. 
Simplicity is the ease of the medication regimen from the pa­
tient's perspective, and may influence compliance. 

Application of Evidence 

Clinical Significance 
An important consideration in the application of evidence to 
individual patients is the clinical significance of the effect. It 
is not sufficient to ask whether one treatment is better than 
another; we need also to ask how much better. For example, 
one of the currently available antivirals is proven to shorten 
the duration of symptoms in adults with influenza (Le., the 
statistical difference). But the amount of benefit is approxi­
mately a half day less of symptoms (Le" the clinical differ­
ence). In the course of a 7-day illness, this may not seem 
worth the expense or risk of intestinal side effects to most pa­
tients. Yet to a busy stockbroker, taking the drug to possibly 
be able to return to work 4 hours sooner may be worthwhile. 
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Clinical experience and patient perspective are the basis for 
deciding the clinical significance of such a finding, 

The number needed to treat (NNT) is another measure of 
clinical significance, Calculated as the inverse of the rate dif­
ference, NNT tells us how many patients need to be treated 
for one to receive benefit. Consider two patients with elevated 
cholesterol: first is a 63-year-old male smoker with hyper­
tension, total cholesterol of 250, and a high-density lipopro­
tein (HDL) of 35; the other is a 37-year-old woman with a 
total cholesterol of 328 and an HDL of 40, The statins have 
been shown to lessen the risk of a cardiac event by approxi­
mately 30%.21 Intuitively we'd encourage the man to take 
lipid-lowering medication more so than the woman, because 
his cardiac risk is greater, NNT allows us to quantify the ben­
efit for each. Using incidence data from the Framingham 
study22 to calculate baseline risk, the man's IO-year risk of a 
cardiac event decreases from 30.4% to 20% and the woman's 
from 3.2% to 2.2% if treated with a statin, This yields NNTs 
of 9,6 and 100, respectively. Thus, the same medication yields 
a very different level of clinical benefit for each patient and 
should influence who receives treatment. 

Clinical Jazz 
If EBM were solely medical decision making based on evi­
dence, it would become what critics call cookbook medicine, 
and could be done by computers. Either that, or we'd be par­
alyzed, unable to care for patients at all because there just 
aren't valid POEM data for much of what we do. Yet if we 
practiced only experience-based medicine, we may still be 
bloodletting our preeclamptic patients because some of them 
got better. Lest we consider this an unrealistic example, how 
many of us are victims of the latest bad experience bias? Ob­
jective evidence of this bias is seen in obstetricians whose ce­
sarean section rates increase following an adverse event. 23 

Clinical experience is important, but as the sole evidence 
source it is fraught with biases that would never be accept­
able if presented in a research article: small sample sizes, lack 
of blinding or randomization, lack of standardized outcome 
measurements, and nonrandom loss to follow-up. 

EBM is not really in competition with clinical experience. 
The newer definition of EBM integrates the use of evidence, 
balanced with clinical judgment and the patient's preferences. 
In the 1M model, this is clinical jazz. And like fine jazz mu­
sic, it requires structure-the evidence of valid POEMs­
along with improvisation--{)Uf clinical experience. Following 
this structure can actually be liberating. Basing our decisions 
on well-done outcomes-based research helps us avoid being 
ping-ponged between conflicting reconunendations and may 
increase our confidence with medical decision making. The 
simplicity of the structure allows us ample room for improv­
isation. We use oUf judgment every time we make a decision 
in the absence of ideal evidence: POEMs with study flaws, or 
valid DOEs, or no existing evidence addressing our clinical 
questions. A key component of EBM in these situations is the 
awareness that our decisions are based on this lesser-than-ideal 
level of evidence and keeping our eyes open to replace that 
infonnation when better quality data are available.24 
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Conditions with multiple valid POEMs, such as hyperten- 8. Slawson DC, Shaughnessy AF, Bennett JH. Becoming a med-
sion, provide opportunities to improvise as welL We rely on ical infonnation master: feeling good about not knowing every-
our clinical experience to apply most research data, since the thing. J Fam Pract 1994;38:505-13. 

patients we see in our offices are rarely as healthy, nor is our 9. ~o::~~I~e~:~n~~Csh o;~~m~~;l~~y~ic'ia~:.lIJ ~;~ ~~~:l~g~~;~~~ 
follow-up as rigorous, as those in randomized controlled trials. 353-9. 

Finally, our artistry and communication skills are needed to. Arndt KA Infonnation excess in medicine. Overview, relevance 
to negotiate with patients whose preferences differ from the to dermatology, and strategies for coping. Arch Dennatol 
evidence. One patient may refuse colon cancer screening, dc- 1992;128:1249-56. 
spite high-quality relevant data in support of flexible sigmoid- 11. Oxman AD, Sacket DL, Guyatt GH. Users' guides to the med­
oscopy; a mother may demand a computer tomography (CT) icalliterature. L How to get started. JAMA 1993;270:2093-5. 

scan to evaluate her child, who has an acute headache but a 12. ~:~~d~:~~~b~eo~~i:!~~~t~~~;~~!~~~::~~~~e~~:_~~~;d 
normal exam and evidence demonstrating no need for a CT medicine: How to practicc and teach EBM, 2nd ed. Edinburgh: 
scan. A restricted view of EBM would suggest we only per- Churchill Livingstone, 2000;13-27. 
form those services with evidence to support them; paticnt- 13. Schoenen J, Jacquy J, Lenaerts M. Effectiveness of high-dose 
centered medicine may seem like bowing to the patient's riboflavin in migraine prophylaxis: a randomized controlled 
wishes regardless of the evidence. Clinical jazz is harmon- trial. Neurology 1998;50:466-70. 

izing the evidence, our experience, and our patients' views 14. ~~~~~~ !::c~~~ ~!~:~:e~iF~~a~:;te~~::8:~;~~~.g 
together to come to a reasonable decision. This is a true 15. Slawson DC, Shaughnessy AF. Becoming an infonnation mas­
evidence-based medical practice! ter. Using "medical poetry" to remove the inequities in heallh 
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6 
Population-Based Health Care 

Bruce W. Goldberg 

The past two decades have witnessed extensive changes 
within our health care system. An abundance of new diag­
nostic technologies and therapeutic advances have emerged. 
Concomitantly. doubts about the efficacy of some technolo­
gies, concerns about escalating health care costs, the in­
creasing numbers of individuals without health insurance or 
access to care, and growing consumer and corporate interest 
have led to changes in the organization and delivery of health 
care services. Today's health care system attempts to link ef­
fectiveness to the improvement of public health outcomes, 
and seeks to reduce costs. Consumers and policy makers are 
looking for the right mix of efficacious, cost-effective tech­
nology delivered in a highly personal and consumer friendly 
setting. 

Family physicians are assuredly qualified to bring forth 
many of the improvements that policy makers, consumers, 
and professionals are seeking. Family practice has proved that 
it can deliver exceptional primary care to individuals and fam­
ilies. The specialty has been built upon the commitment to 
quality, personal attention, and interpersonal relationships that 
all patients seek. It has proven that it can deliver cost-effec­
tive care while at the same time improving quality. As fIrst­
contact providers of primary health care, family physicians 
are in a position to support efforts to improve access to care. 
However, to function effectively within a health care system 
that links effectiveness to the improvement of public health 
outcomes will require an additional set of skills. Family physi­
cians will need to expand beyond the traditional one-to-one 
physician-patient model and acquire the knowledge and skills 
for population-based clinical practice. I ,2 

The term population-based medicine or population-based 
health care has emerged over the past 10 years and has been 
defined in a number of ways.l,3-5 It represents a transforma­
tion of medicine from that solely focused on the individual 
patient to also include a focus on broader populations or de­
nominators. These two distinct approaches are not mutually 

exclusive but rather complementary. As physicians seek to 
improve the health of individuals they must also consider 
a greater population and look to improve the outcome of 
their interventions at the level of both the individual and the 
population. 

A number of forces have led to the development and grow­
ing application of population-based health care. The growth 
of managed care, with its attention to discrete panels of pa­
tients, capitated payments, and incentives based on popula­
tion health indices, has been a powerful influence. However, 
perhaps more significant has been the increased emphasis on 
both clinical and cost effectiveness, concerns about appropri­
ate resource allocation, and greater attention to public health 
outcomes. In addition, the development of computer-based in­
formation technology now provides tools that greatly enhance 
and make more accessible the practice of population-based 
health care. 

Population-based medicine is now recognized as an im­
portant component of both medical practice and medical ed­
ucation. The Association of American Medical Colleges 
affirmed that physicians need to be committed to using sys­
tematic approaches for promoting and maintaining the health 
of both individuals and the populations of which those indi­
viduals are members.3 They identified population-based med­
icine as one of the contemporary issues in medicine that will 
require changes in the design and content of educational pro­
grams to be more in concert with this developing trend. 

Throughout this chapter, the term population-based health 
care is used to denote an expanded set of physician obliga­
tions and an approach to medical care that places the indi­
vidual patient within the context of the larger community and 
places the physician responsible for optimizing the health of 
both individual patients and the population fmm which the 
patient comes. This chapter reviews the rationale for family 
physicians' involvement in population-based health care and 
the skills necessary to be successful at it. 
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Toward a New Model 
Medical practice changed dramatical1y during the 20th cen­
tury. At the start of the 20th century most physicians were 
community-based general practitioners. Medical care was pri­
marily provided in the doctor's office or the patient's home, 
and the role of technology and the hospital were limited. In 
1910 Abraham Flexner6 called for a transformation of med­
ical education into the academic, teaching hospital model cur­
rently used by all medical schools in the United States. 

By 1960 most physicians were specialists and an increas­
ing amount of care was provided in the hospital (see Chap­
ters 1 and 130). Concomitant with this move toward special­
ists, large numbers of new and technologically advanced 
diagnostic tests and therapeutic agents rapidly became avail­
able. Physicians not only had new treatments but also, for the 
first time, the technology to prevent diseases such as polio, 
smallpox, and tetanus. The beliefs that disease could be con­
quered by technology and that health was the absence of dis­
ease became dominant societal paradigms. 

Despite all the medical advances, it soon became clear that 
our health care system was in disarray. Medical care was too 
costly for the indigent, and there was both a shortage and 
maldistribution of physicians. The Medicare and Medicaid 
programs were enacted, and the 1964 Health Professional As­
sistance Amendments eventually led to a dramatic increase in 
the number of health providers trained in the United States.? 
The prevailing beliefs about medical care began to change 
from a disease-oriented approach toward a more ecologic 
model. In 1961 White and his colleagues8 wrote: 

It is now time for health professions, and particularly for faculty 
members with clinical interests, to join their colleagues from the 
other disciplines, and to accord medical-care research and teaching 
the same priority they have accorded research in the fundamental 
mechanisms of pathologic processes. Investigation and teaching di­
rected at improved understanding of the ecology of medical care and 
ways of favorably modifying it eventually should reduce the time 
lag between developments in the laboratory and delivery to the con­
sumers of new knowledge accruing from the vast sums of money 
that the latter are currently paying for disease-oriented research. 

The ecologic model of medical care views health as a nat­
urally occuning state that is affected by an assortment of in~ 
terrelated factors: 0) environment-physical and social; (2) 
access to health care services-preventive, curative, and re­
habilitative; (3) heredity; and (4) personal lifestyle.9•10 

Through this ecologic model, medicine is recognized as a so­
cial institution that can improve health by both curing disease 
and improving the way we organize and deliver health care. 
This ecologic philosophy and a series of changes in our health 
care system have prompted an appeal for physicians to adopt 
a more population-based perspective. I,ll 

A Transforming Health 
Care System 
The current transformation of our health care system has been 
driven by problems in three domains: cost, quality, and ac­
cess. The cost of providing medical care has risen at a dra-

matic rate and an ever-increasing portion of our gross do­
mestic product is being devoted to health. As a result we have 
seen a variety of complex changes in the organization, fi­
nancing, and delivery of health care. Since the mid-1980s 
there has been a marked alteration in community-based med­
ical practices. Free-standing individual and small group prac­
tices are vanishing across the United States as a dramatic hor­
izontal and vertical consolidation within the health delivery 
system is taking place.! Care is now increasingly organized 
and delivered by large health care systems, not individual 
practices or hospitals. 

Simultaneously, there has been a move away from fee-for­
service reimbursement toward capitation. Under such arrange­
ments, physicians and health care systems are paid not for the 
individual services they render, but rather for providing care 
for an identified population. There has been much debate 
about the ethics of capitation and its ability to provide the ap­
propriate incentives. Whether it will continue as a system for 
provider reimbursement remains to be seen. 12 However, it ap­
pears that it will continue as the means by which health plans 
are paid. 

Concerns about the quality of health care being delivered 
and the cost of paying for inappropriate or ineffective serv­
ices have led to increased importance being placed on prac­
tice guidelines, treatment algorithms, outcomes measure­
ments, and evidence-based medicine. Practice guidelines and 
treatment algorithms help individual physicians provide ap­
propriate care while at the same time assisting with resource 
allocation. When based on rigorous review of the available 
literature, rather than individual experience, guidelines and algo­
rithms assist physicians in the development of population­
based clinical skills. 13 

Efforts to evaluate the appropriateness and effectiveness of 
care are moving away from "process measures" and toward 
a more outcomes-oriented approach. Measuring the quality of 
care often focuses on the activities carried out by providers 
when treating patients (process measures). For example, in 
individuals with asthma, assessing quality of care through 
process measures might include determining if spirometry is 
perfOimed, inhaled corticosteroids are appropriately pre­
scribed, vital signs are monitored, or appropriate follow-up 
care is arranged. On the other hand, an outcomes-oriented ap­
proach might assess quality by determining the number of 
emergency room visits or hospital admissions for asthmatics 
within a year. Process measures tend to be readily available 
and indeed are necessary if providers are to evaluate and im­
prove their delivery systems, although research has not clearly 
demonstrated a correlation between commonly used process 
measures and the desirable outcomes that result from receiv­
ing medical care. As such, many experts now believe that di­
rectly measuring the outcomes or the results of care is the best 
way to evaluate quality.14 

Issues surrounding access to health care have compelled 
medicine to consider a more population-based perspective. 
The large number of Americans without health insurance or 
with inadequate health insurance has prompted examination 
of unmet needs and health risks across the entire population. 
From both economic and ethical perspectives, there is re­
newed emphasis on bringing the uninsured into the health care 



system and ensuring that access is available to all citizens. 
Access has been recognized as an important is!',ue among in­
sured populations as well. Managed care plans are now be­
ing appraised based on their ability to provide access for an 
entire population. The percentage of members with visits to 
primary care providers and the existence of access standards 
for various services have become important measures of 
health plan perfonnance15 (see Chapter 130). 

Family Practice: A 
Population-Based Specialty 
In many ways, family practice has always been a population­
based specialty. It emerged during the late 1960s from grow­
ing discontent with the biomedical philosophy and a health 
care system that was dominated by specialist physicians who 
confronted individuals from the standpoint of an organ sys­
tem. Family practice moved away from the biomedical phi­
losophy and embraced a more ecologic or biopsychosocial 
model. Fundamental to family practice was a holistic view of 
the individual, a belief in health promotion and disease pre­
vention, and care of the patient in the context of family and 
community. The concept of caring for patients in the context 
of family and community attests to the specialty's value of 
maintaining a population-based perspective. 

As an academic discipline, family medicine has provided 
leadership for an expanded view of health and advanced med­
ical knowledge in a variety of areas. On an individual patient 
level, family medicine has recognized the importance of the in­
teraction between patient and physician and its effects on pa­
tient outcomes and satisfaction. Similarly. family practice has 
increased our understanding of family dynamics and how to treat 
individuals in the context of their families. At the population 
level, family medicine has been a leader in advancing the con­
cepts and practice of community-oriented primary care (COPC). 

Essentials for Population-Based Health Care 
To solve clinical problems at the individual level, physicians 
utilize an array of tools and a characteristic approach to the pa­
tient encounter learned and practiced through many years of 
clinical training. Likewise, the practice of population-based 
medicine requires a distinct sel of tools and a characteristic ap­
proach to problem solving. Described below are the essential 
requirements for the practice of population-based health care. 

Defined Population 
Fundamental to population-based practice is an identifiable 
population. Often referred to as the "denominator." in the con­
text of population-based practice the population is that group 
of individuals to whom health care is delivered and the level 
at which its effectiveness and outcomes are measured. Al­
though superficially it often appears simplistic, defining or 
enumerating the denominator popUlation is a pivotal and in­
tricate task. 

As initially conceived. COPC described the denominator 
population as a geographic community for which the physi­
cian was responsible. 16,17 Such a definition has not easily been 
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adopted within the United States. In the U.S .. family physi­
cians have commonly viewed their active patients as their de­
nominator population. Such a restri~ted interpretation ex­
cludes many patients who might consider themselves part of 
a physician's practice but who themselves had not made an 
office visit during the past few years. When considered from 
the perspective of population-based preventive services, such 
a definition excludes many patients in need of screening pro­
cedures or immunizations but who had not recently heen in 
the of lice. Similarly, such an interpretation might exclude in­
tervening with individuals at high risk for developing a par­
ticular discase. As such, it is important for family physicians 
to consider not only whom they see in the office but also 
whom they do not see. Within a managed care setting, this 
task can be greatly simplified as family physicians receive 
lists of members assigned to them. 

The definition of a population clearly changes depending 
on one's vantage point. Managed care organizations would 
certainly define their membership as their population and so 
they direct efforts at improving health across a variety of prac­
tices. Alternatively, individual practitioners or even health 
systems might enumerate, or actually list, all individuals in 
their patient population who have or who are at risk for a par­
ticular problem or condition. 

Epidemiology 
Successfully addressing problems from a population per­
spective requires that physicians have knowledge and under­
standing of the basic epidemiologic and demographic char­
acteristics of their population. Additionally, they must 
understand the natural history of conditions and disease 
processes within their particular community. 'This is often dif­
ficult for primary care physicians whose primary locus of ed­
ucation has been the hospital or tertiary care setting. In such 
settings physicians are taught to care for problems from the 
perspective of the most infrequent, uncommon, and most 
complicated cases, and then are expected to extrapolate to pat~ 
terns that prevail in the community. 

Physicians should also have some basic knowledge and 
skill in epidemiology and access to individuals with advanced 
expertise in the field. Con:!.ider, for example, a common med­
ical problem such as hypertension. Assessing the effective­
ness of pharmacologic treatment for the hypertensive patient 
require:!. one to measure an individual's blood pressure. As­
sessing the effectiveness of a population-based intervention 
to decrease the incidence of hypertension in a community re­
quires using fundamental epidemiologic techniques. Physi­
cians therefore require basic knowledge about data collection, 
exi~ting data sets, data analysis, sample sizes, statistical tech­
niques, and extrapolating information from secondary data 
sets. The skills necessary to perfonn modest, practice-based 
epidemiologic investigations and to integrate them into the 
process of clinical care has been termed "primary care epi­
demiology."lll 

Informatics 
To successfully practice population-based health care requires 
efficient management of large amounts of infonnation (see 
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Chapter 127). The increasing availability and growth of in­
formation and database technology within medical practice 
has greatly enhanced the analysis of population-based data. It 
is, therefore, imperative that physicians maintain basic profi­
ciency with emerging data management technology. 

Computerized databases containing basic demographic in­
formation about a physician's practice can rapidly provide in­
fannation to assist in enumerating the population. Computer­
ized reminder systems to increase the provision of preventive 
services and improve certain clinical conditions are already 
being widely tlsed. 19,20 The addition of computerized clinical 
information including diagnoses, medication lists, and labo­
ratory, physical examination, and diagnostic testing data pro­
vides a powerful mechanism for improving outcomes. For ex­
ample, using a clinical information database, it is now possible 
for a practice to readily identify individuals at high risk 
for certain conditions and to identify practice patterns or 
treatment modalities that are more likely to result in favor­
able outcomes. 

Teamwork 
Unlike the family physician of the 1960s who was likely to 
practice alone, today's family physicians practice as part of 
groups and complex organizations. The ability to function ef­
fectively as part of a health care team and not simply as the 
sole provider of care is therefore important for the effective 
practice of population-based health care. Although population­
based health care can be practiced in relative isolation, it is 
far more effective when harnessing the skills and expertise of 
a variety of health professionals.2t Population-based health 
care moves beyond the model of a physician seeing a patient 
and making a clinical intervention. Rather, it entails a more 
comprehensive approach that, depending on the problem be­
ing addressed, may necessitate the skills of a variety of health 
professionals. The effective usc of subspecialists, nurses, pub­
lic health professionals, health educators, and community re­
sources is essentiaL To be successful in working with such 
multidisciplinary groups requires excellent leadership and 
communication skills. 

Evidence-Based Medicine 
Evidence-based medicine is a process and philosophy that in­
tegrates the best external evidence with individual clinical ex­
pertise and patient choice22 (see Chapter 5). It is a four-step 
process that includes formulation of a question, searching the 
literature, appraising the validity of information, and apply­
ing it. The application of information includes the ability to 
consolidate it with clinical judgment in medical practice. As 
such, this process and philosophy differ greatly from the ex­
pert-based approach that has often been at the foundation of 
clinical medicine. 

Evidence-based medicine has often been discussed in ref­
erence to the decisions that clinicians make when caring for 
individuals. The data upon which to base clinical decisions 
primarily come from population-based studies. Yet these stud­
ies often neglect patient individuality and clinician judgment. 
In this regard, the feasibility of applying evidence-based med-

icine to the hundreds of decisions that primary care physi­
cians need to make everyday has been questioned. However, 
when approaching clinical problems from a population-based 
perspective, it is a much more practical and effective tooL 

Appraising the literature and applying it to populations are 
the most complex and daunting of the four-step evidence­
based medicine process. Applying the best available evidence 
to bring about improvement in a population's health is the 
essence of population-based health care and perhaps its great­
est challenge. Methods for appraising the validity of evidence 
in the literature have matured over the past few years but the 
field is still evolving and challenges exist. 23 Perhaps in great­
est need of development are the mechanisms by which evi­
dence and recommendations can be put into practice. For ex­
ample, the U.S. Preventive Services task force has done an 
outstanding job in appraising the literature and making rec­
ommendations regarding the perfonnance of clinical preven­
tive services.24 However, real challenges remain in the ap­
plication of this infonnation and in translating the synthesis 
and distillalion of knowledge into practice. While few doubt 
the benefit of screening for hypertension in the general pop­
ulation or for breast cancer in women over 50, the real chal­
lenge is in the widespread adoption of such screening prac­
tices by physicians, patients, policy makers, and communities. 
To do this requires teamwork and skills beyond those of the 
individual physician. 

Social and Ethical Considerations 
Intrinsic to population-based care and medical practice are a 
number of social and ethical considerations that include, but 
are not limited to, equity, access, advocacy, and the alloca­
tion and distribution of resources. Analogously, some fear that 
population-based medicine may undermine the physician­
patient relationship and the role of physicians in advocacy for 
their individual patient,25 However, caring for populations 
and individuals need not be antithetical, but rather comple­
mentary. This is consistent with the ethos of family practice 
that considers care in the context of community. 

Consider access to health care. For the individual patient, 
the physician needs to assure access to their services. Are 
there sufficient appointment slots? Is there an easy means to 
contact the physician for information and advice? Extending 
that beyond the individual physician. one must also consider 
access to specialty care, ancillary services, and hospital care. 
However, population-based health care takes such consider­
ations and expands them to the level of the population. Rather 
than just considering the issue of access for an individual pa­
tient, the physician is now compelled to look at the needs of 
the entire population. 

One Model for Population-Based 
Health Care 
A number of approaches to population-based health care have 
been described.4.21.26 All advocate a systematic approach to 
denominator and problem identification, intervention, and 



evaluation. Their structures are similar and, interestingly, re­
semble those used by continuous quality improvement pro­
grams. COPC is one approach to population-based health care 
that can help family physicians balance their obligations to 
the individual patient with that of society at large. In view of 
family medicine's rich history of participation in the devel­
opment and application of COPC, it has been chosen for il­
lustration below. 

COPC Philosophy 
Community-oriented primary care was proposed decades ago 
as a practical way to integrate the principles of community 
medicine and public health into the delivery of primary care 
health care. Despite compelling appeals for its widespread 
use, its successful application in the United States has been 
limited.27 As our health care system moves toward greater 
recognition of the importance of population-based health care, 
COPC is again emerging as an excellent model for the prac­
tice of population-based health care.9 

Community-oriented primary care is a systematic strategy to 
address the health care of the community and individuals in an 
integrated fashion. 16,28 An example is adult-onset diabetes. On 
the individual level, the family physician is concerned with 
maintaining the patient's glycemic control and preventing com­
plications that can result from the disease. It involves a skilled 
clinical assessment that requires a medical history and physi­
cal examination, laboratory testing, phannacologic manage­
ment, and patient education regarding diet and exercise. Care 
at the community or population level would also concern itself 
with glycemic control and preventing complications, but ac­
complishing this goal among an entire population necessitates 
a different apprnach. It might require identifying individuals 
with poor glucose control, detennining the reasons for poor 
control, and developing an intervention or program to improve 
their health. Likewise it might mean setting up a system to en­
sure that all diabetics have a yearly retinal examination or to 
detennine the frequency at which certain complications occur 
in a particular denominator population. 

At the population level the physician might want to address 
other questions: What is the contribution of diabetes to the 
morbidity and mortality of the population? Are diagnostic and 
treatment resources being used efficiently? What are the pop­
ulation's knowledge and attitudes toward diabetes, obesity, 
and exercise? How many diabetics are being treated, and how 
many are adequately controlled? Finally, in the COPe model, 
one would ideally look to prevent diabetes from occurring 
among high-risk individuals rather than solely seeking to im­
prove their treatment. 

COPC Process 
The COPe paradigm can easily be utilized within a primary 
care practice. Such a practice must be comprehensive and able 
to provide the array of services necessary to meet the needs 
of the population it serves. Care must be accessible and con­
tinuous over time. Furthermore, the primary care provider 
must act as the coordinator of care when multiple individu­
als are involved in delivering services and information. 
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The COPe process provides a methodology for identifying 
and addressing the major health prublems of a population. It 
applies the principles of management to the planning and im­
plementation of health care. The COPe process requires four 
elements. 

I. Defining and characterizing the community or denomina-
tor population 

2. Identifying health and health care problems 
3. Intervention or modification of practice patterns 
4. Monitoring the impact of the intervention 

These four elements are organized into a cycle (Fig. 6.1) 
through which decisions are continually influenced by feed­
back of population-based information.29 

Defining or enumerating the characteristics of the denom­
inator population is the initial step in the COPC cycle. As dis­
cussed previously, it is important for family physicians to take 
an expansive view of their population and consider those in­
dividuals who do not regularly seek care in the office. Ide­
ally, physicians should he able to list all individuals in their 
population and describe their sociodemographic characteris­
tics, cultural beliefs, and health-related behaviors. 

Once a population is defined, the family physician can iden­
tify and prioritize its significant health problems and major health 
risks. Subsequently, intervention strategies can he planned to ad­
dress them. Ideally, this goal is best accomplished with the sub­
stantive involvement of individuals from the denominator pop­
ulation. It is perhaps the inclusion of the community that 
distinguishes COPe from population-based health care.'" 

With a program in place, emphasis shifts to surveillance. 
The purpose of surveillance is to collect information that as­
sesses the impact of the intervention. Surveillance may uti­
lize primary data collection, such as information collected in 

DefIne the population 

Fig. 6.1. The community-oriented primary care cycle. 
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population surveys, or it may rely on secondary data collected 
from clinical encounters or other available data sets. Regard­
less of the methods used, it is important that the appropriate 
surveillance techniques and evaluation methods have been de­
veloped prior to beginning an intervention. Once an inter­
vention is completed. it may be impossible to collect impor­
tant information retrospectively. 

The final step in the COPC cycle is program evaluation. 
Both process and outcome evaluations should be perfonned. 
Process evaluations can help identify problems in the design 
and implementation of an intervention. Outcomes-based eval­
uations assist in determining the extent to which an interven­
tion had its desired effect. like interventions, evaluations 
should concentrate on the denominator population; assessing 
only the numerator population can convey erroneous infor­
mation.31 Finally, evaluations should focus on both the pos­
itive and the negative impacts of a program. 

Summary 
Changes in the way health care is organized, delivered, and fi­
nanced has brought about the need for physicians to expand 
their practice beyond the level of the individnal patient to also 
provide care for populations. To solve clinical problems at the 
individnallevel, physicians utilize an array of tools and a char­
acteristic approach to the patient encounter learned and prac­
ticed through many years of clinical training. Basic epidemi­
ology. teamwork, infonnatics, evidence-based medicine, and a 
systematic process provide physicians with the necessary tools 
and an approach to solving problems on the population level. 
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(I in ical Prevention 

Anthony F. Jerant 

Background 

Definition and Focus 
Clinical prevention involves the maintenance and promotion 
of health and the reduction of risk factors that result in injury 
and disease. The elements of clinical prevention include 
screening tests, counseling interventions, and immunizations, 
as wen as chemoprophylaxis, the use of drugs or biologics 
taken by asymptomatic persons to reduce the risk of devel­
oping a disease. This chapter provides the tools for family 
physicians to meet the formidable challenge of providing clin­
ical prevention services in an evidence-based manner. While 
mass screening is an important public health tool, the mate­
rial in this chapter mostly concerns the individualized screen­
ing lhal is offered during single physician-patient encounters. 
Detailed information regarding lifestyle counseling can be 
found in Chapter 8. Consistent with the approach of the U.S. 
Preventive Services Task Force (lJSPSTF), the focus of this 
chapter is primary and secondary prevention. Prim.ary pre­
vention is the reduction of risk factors for diseases before they 
occur, whereas secondary prevention is the identification and 
treatment of diseases or conditions at an early stage. Both pri­
mary and secondary prevention concern asymptomatic indi­
viduals. Tertiary prevention, which reduces the future nega­
tive health effects of diseases or conditions that have already 
become symptomatic, is discussed in many other chapters in 
this book. 

The Ongoing Need for Clinical 
Preventive Services 
Tremendous successes in clinical prevention have been re­
alized in the last 50 years. For example, mortality due to 
coronary heart disease has declined by approximately 50%, 
and more than half of this decline can be attributed to pre-

ventive interventions such as reducing cigarette smoking and 
detecting and treating hyperlipidemia. The greater than 90% 
reductions in morbidity and mortality due to measles, 
mumps, rubella, smallpox, pertussis, tetanus, and Haemophilus 
inJluenzae type b resulting from mass vaccination pro­
grams are an even greater prevention success story.l) Nev­
ertheless, the most common underlying causes of death 
in the United States reflect an ongoing need to improve 
and expand the delivery of clinical preventive services 
(Table 7.1)2 

The leading health indicators in Healthy People 2010, a 
blueprint for public health resulting from collaboration be­
tween hundreds of state and federal agencies and organiza­
tions, were clearly developed with this list in mind (Table 
7.2). 3 Because the average life expectancy in America lags 
b~hind that of nearly 20 other nations, one of the main goals 
01 Healthy People 2010 is to increase life expectancy and 
years of healthy life. There are 467 specific objectives within 
28 focus areas derived from population data, many pertinent 
to clinical prevention (Table 7.2). The fun report is available 
on the World Wide Web (WWW) at http://www.health. 
govlhealthypeople. Healthy People 2010 provides a critical 
link between public health and clinical practice. Approach­
ing every patient with the focus areas in mind will help in 
detecting the most prevalent contributors to early morbidity 
and mortality. For example, in the focus area for cancer, one 
objective is to increase the proportion of adults who receive 
colorectal cancer screening from 35% to a target of 50%. A 
55-year-old patient who has not undergone screening might 
be informed that while it can reduce the risk of death due to 
colorectal cancer, only one in three eligible Americans re­
ceives such screening. Subsequently, the patient's genetic 
and environmental history, health habits, and preferences can 
be used to develop a personalized colorectal cancer preven­
tion plan. 
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Table 7.1. Actual Causes of Death in the United States in 
1990 

Estimated Percent 
Cause of number of total 
death of deaths deaths 

Tobacco use 400,000 19 
Diet / activity patterns 300,000 14 
Alcohol 100,000 5 
Microbial agents 90,000 4 
Toxic agents 60,000 3 
Firearms 35,000 2 
Sexual behavior 30,000 1 
Motor vehicles 25,000 1 
Illicit use of drugs 20,000 <1 

Total 1,060,000 50 
Source: McGinnis and Foege,2 with permission. 

Evidence-Based 
Clinical Prevention 
Principles of Screening 
Seven principles should be considered in evaluating a poten­
tial screening intervention: 

1. The disease or condition in question must lead to sub­
stantial morbidity or mortality. Several conditions con­
sistently account for the greatest disease burden in our 
society. This burden can be quantified using the disabil­
ity-adjusted life year (DALY), the sum of the years of life 

Table 7.2. Healthy People 2010 Leading Health 
Indicators and focus Areas Pertinent to the Clinical Preven­
tion Encounter 

Leading indicators 

Access to health care 
Environmental quality 
Immunization 
Injury and violence 
Mental health 
Overweight and 

obesity 
Physical activity 
Responsible sexual 

behavior 
Substance abuse 
Tobacco use 

Focus areas 

Arthritis, osteoporosis, and 
chronic back conditions 

Cancer 
Chronic kidney disease 
Diabetes 
Disability and secondary 

conditions 
Family planning 
Heart disease and stroke 
HU'!1an immunodeficiency 

virus 
Immunization and infectious 

disease 
Injury and violence prevention 
Maternal, infant, and child 

health 
Nutrition and overweight 
Oral health 
Physical activity and fitness 
Respiratory diseases 
Sexually transmitted diseases 
Substance abuse 
Tobacco abuse 
Vision and hearing 

Source: Healthy People 2010,3 with permission. 

lost due to premature mortality and the years of life lost 
due to disability in a population (Table 7.3).4 Screening 
patients for these conditions and underlying risk factors 
should be given the highest priority. 

2. The screening test employed to detect the condition should 
be accurate. An ideal screening test has both a high sensi­
tivity (low false-negative rate) and high specificity (low 
false-positive rate). In practice, screening tests seldom meet 
this ideal. For exarople, the CAGE acronym screening tool 
for alcohol abuse aod dependence (see Chapter 59) has fair 
specificity (76-%%) but relatively low sensitivity 
(74-78%) at the most commonly used definition of abnor­
mal (two or more affinnative responses). Lowering the ab­
normal cutoff to one or more affinnative responses would 
increase the number of problem drinkers detected (sensitiv­
ity 8&-90%) but would also lead to more false positives 
(specificity 52-93%).' The trade-off between sensitivity and 
specificity is a characteristic of all screening tests. 

3. The disease or condition should have a high incidence 
andlor prevalence. Screening is effective for some condi­
tions only when individuals reach a certain age, are of a 
certain gender. or possess certain risk factors that place 
them at increased risk for developing the conditions. Stated 
another way. as the prevalence of a disease or condition 
increases, the positive predictive value (PPV) of a test in­
creases, regardless of its sensitivity and specificity: 

PPV = __ -"(S",e:.:ns"ih::·v:.:ity:L...:.X-,-,-P:..:rev:.:.a:::l,,enc=eL) __ 

[(Sensitivity X Prevalence)] + 
[(1 - Specificity) X (1 - Prevalence)] 

Another way to estimate the overall "yield for effort" of 
a screening intervention is the number needed to screen 
(NNS),· which is aoalogous to the concept of number 
needed to treat (NNT) in clinical therapeutics. NNS is cal­
culated by taking the reciprocal of the absolute risk re­
duction (ARR) conferred by screening: 

NNS = IIARR 
= lI[(No. of outcome events/No. of screened patients) 

- (No. of outcome events / No. of controls)] 

For exarople, the NNS to prevent one death due to tuber­
culosis (TB) in programs involving intravenous drug abusers 
ranges from 103 to 4650, while in studies involving indi­
viduals with no identifiable risk factors for TB, the NNS to 
prevent one death due to TB ranges from 132,690 to 
606,797.1 These figures provide clinically tangible estimates 
of the yield of TB screening and reinforce the concept that 
the PPV of a screening test increases as the incidence of the 
condition in question increases in the screened population. 

4. The disease or condition should have an asymptomatic pe­
riod during which it can be detected. Diseases with long 
asymptomatic periods, such as cervical cancer, are easier to 
target with screening than diseases with a short preclinical 
duration, such as leukemia. However, for conditions with a 
long preclinical duration, lead-time bias can make it appear 
that a group of screened patients survives longer than a 
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Table 7.3. Estimated Top 10 leading Causes of Disability-Adjusted life Years (DAlYs) in the United States, 1996 

Men Women 

% of total % of total 
Rank Cause DALYs DALYs Cause DALYs DALYs 

All conditions 18,314,401 100 All conditions 15,886,327 100 
1 Ischemic heart disease 1,969,256 10.75 Ischemic heart disease 1,181,298 7.45 
2 Road traffic collisions 933,953 5.10 Unipolar major depression 1,073,911 6.77 
3 lunglbronchus cancers 812,675 4.44 Cerebrovascular disease 836,345 5.27 
4 HIV/AIDS 773,640 4.22 lunglbronchus cancers 549,963 3.47 
5 Alcohol abuse! 736,572 4.02 Osteoarthritis 521,443 3.24 

dependence 
Cerebrovascular disease 673,877 3.68 Breast cancer 514,729 3.21 
Homicide and violence 567,322 3.10 COPD 510,084 3.19 
COPD 545,350 2.98 Dementia/CNS 506,858 3.16 

degenerative disorder 
9 Self-inflicted 541,640 2.96 Diabetes mellitus 500,932 2.90 

10 Unipolar major depression 477,040 2.60 Road traffic collisions 459,489 2.61 

eNS = central nervous system; COPo :::: chronic obstructive pulmonary disease. 

Source: Michaud et al.4 copyright 2001, American Medical Association, with permission. 

group that is not screened. In reality the screened patients 
may simply be finding out they have the disease earlier, dur­
ing its asymptomatic phase. To avoid attributing benefit to 
a screening program that suffen; from lead-time bias, screen­
ing decisions should be based on comparisons of actuaJ mor­
tality rates, rather than on measures that are affected by the 
time elapsed since diagnosis, such as 5-year survival rates. 
A second problem related to preclinical disease duration is 
called length-time bias. Less aggressive cases have a longer 
asymptomatic period and are more likely to be detected by 
screening than more aggressive cases. Thus, a screening pro­
gram may appear to improve sUIVival when it is actually 
only detecting more indolent cases that have a better prog­
nosis. Prostate cancer screening has been criticized for many 
reasons, including strong concerns about lead-time and 
length-time bias. 

5. The disease or condition should have a widely available 
and acceptable treatment known to improve outcomes. 
Many conditions that are otherwise worthy candidates for 
screening are not currently amenable to treatments that 
change their natural history. For example, dementia ac­
counts for a substantial number ofDALYs (Table 7.3) but 
fails to meet this criterion. 

6. The screening procedure should entail reasonable health 
risks and financial cost. Screening cost estimates should 
include not only the cost of an initial screening test but 
also costs related to repeat office visits, specialty referrals, 
additional testing, false positives, and complications. For­
mal cost-effectiveness analyses of preventive interventions 
account for all of these factors. The end point of such 
analyses is often the ratio of dollar cost per quality-ad­
justed life year (QAL Y), the product of the number of years 
of life and the quality of those years as measured from 0 
(indifference between life and death) to I (full health) on 
a questionnaire. Thus, a screening test that provides an av­
erage of 12 more years of life with a quality rating or util­
ity of 0.4 is said to provide 4.8 QAL Ys. Although there is 
no universal agreement on what dollar costlQAL Y ratio 

cut-point defines a cost-effective screening program, Table 
7.4 provides a comparative listing of ratios for some widely 
accepted preventive practices.s Cost-effectiveness must be 
considered from the societal perspective, but clinicians can 
greatly influence the costs of screening programs by tak­
ing an evidence-based approach. 

7. The screening procedure should be acceptable to the pa­
tient and society. The yield of a screening program is de­
creased if many candidates are unwilling to undergo test­
ing. For example, colorectal cancer screening via flexible 
sigmoidoscopy is supported by research evidence, but the 
rate of patient adherence to a physician's recommendation 
for flexible sigmoidoscopy is only 35%, partially due to 
test discomfort and inconvenience. 

Family physicians can effectively individualize the fol­
lowing general clinical prevention guidelines by considering 

Table 7.4. Median, Minimum, and Maximum 
Estimated Cost-Utility Ratios for Various 
Preventive Interventions 

Preventive Median Minimum 
service $/QALY $/QALY 

Immunizations 1500 Cost-saving 
and vaccinations 

Screening tests 
Cardiovascular 3300 950 

disease 
Neoplasms 18,500 Cost-saving 
Other diseases 11,500 Cost-saving 

Counseling 
HIV risk 1200 Cost-saving 

behaviors 
Cardiovascular 

risk factors 
74,000 Cost-saving 

QALY ~ quality-adjusted life year. 

Maximum 
$/QALY 

140,000 

130,000 

140,000 
450,000 

2400 

8,900,000 

Source: Reprinted by permission of Elsevier Science from Stone 
et al.B 



52 Anthony F. Jerant 

Table 7.5. Interventions Considered and Recommended for Prevention, Birth to 10 Yearsi Leading Causes of Death: Perinatal 
Conditions, Congenital Anomalies, Sudden Infant Death Syndrome (5105), Injuries 

Interventions for the general population 
SCREENING 

Height and weight 
Blood pressure 
Vision screen (age 3--4 years) 
Hemoglobinopathy screen (birth)a 
Phenylalanine level (birth)b 
T4 and/or TSH (birth)C 

COUNSELING 

Injury prevention 
Child safety car seats (age <5 years) 
Lap shoulder belts (age ~S years) 
Bicycle helmet; avoid bicycling near traffic 
Smoke detector, flame retardant sleepwear 
Hot water heater temperature <120-130"F 
Window/stair guards, pool fence 
Safe storage of drugs, toxic substances, firearms, 

and matches 
Syrup of ipecac, poison control phone number 
CPR training for parents/caregivers 

Diet and exercise 
Breast-feeding, iron-enriched formula, and foods 

(infants and toddlers) 
Limit fat and cholesterol; maintain caloric 

balance; emphasize grains, fruits, and 
vegetables 

Regular physical activity 
Substance use 

Effects of passive smoking* 
Antitobacco message* 

Dental health 
Regular visits to dental care provider* 
Floss, brush with fluoride toothpaste daily* 
Advice about baby bottle tooth decay* 

IMMUNIZATIONS 

See Tables 7.6 and 7.7 
CHEMOPROPHYLAXIS 

Ocular prophylaxis (birth) 

Interventions for high-risk populations (see detailed high-risk definitions in footnotes) 
POPULATION POTENTIAL INTERVENTIONS 

Preterm or low birth weight Hemoglobinlhematocrit (high risk 1 [HRl) 
Infants of mothers at risk for HIV HIV testing (HR2) 
low income; immigrants Hemoglobinlhematocrit (HR1); purified protein derivative 

TB contacts 
Native American/Alaska Native 

Travelers to developing countries 
Residents of long-term care facilities 

Certain chronic medical conditions 

Increased individual or community lead exposure 
Inadequate water fluoridation 
Family history of skin cancer; nevi, fair skin, 

eyes, hair 

(PPD (HR3) 
PPD (HR3) 
Hemoglobin/hematocrit (HR1); PPD (HR3); hepatitis A 

vaccine (HR4); pneumococcal vaccine (HRS) 
Hepatitis A vaccine (HR4) 
PPO (HR3); hepatitis A vaccine (HR4); influenza vaccine 

(HR6) 
PPD (HR3); pneumococcal vaccine (HR5); influenza 

vaccine (HR6) 
Blood lead level (HR7) 
Daily fluoride supplement (HR8) 
Avoid excess/midday sun, use protective dothing* (HR9) 

"'Whether screening should be universal or targeted to high-risk groups will depend on the proportion of high-risk individuals in 
the screening area, and other considerations. 
b'f done during first 24 hours of life, repeat by age 2 weeks. 

COptimal'y between day 2 and 6, but in all cases before newborn nursery discharge. 

*The ability of clinician counseling to influence this behavior is unproved. 
HR1-lnfants age 6-12 months who are living in poverty; black, Native American, or Alaska Native; immigrants from develop­
ing countries; preterm and low birth weight infants; infants whose principal dietary intake is unfortified cow's milk. 

HR2-lnfants born to high-risk mothers whose HIV status is unknown. Women at high risk include past or present injection drug 
use; persons who exchange sex for money or drugs, and their sex partners; injection drug-using, bisexual, or HIV-positive sex 
partners currently or in past; persons seeking treatment for sexually transmitted diseases (STOs); blood transfusion during 
1978-1985. 
HR3-Persons infected with HIV, close contacts of persons with known or suspected TB, persons with medical risk factors asso­
ciated with TB, immigrants from countries with high TB prevalence, medically underserved low-income populations (including 
homeless), residents of long-term care facilities. 

HR4-Persons >2 years old living in or traveling to areas where the disease is endemic and where periodic outbreaks occur (e.g., 
countries with high or intermediate endemicity; certain Alaska Native, Pacific Island, Native American, and religious communi­
ties). Consider for institutionalized children aged ~2 years. Clinicians should also consider local epidemiology. 
HRS-Immunocompetent persons >2 years old with certain medical conditions, including chronic cardiac or pulmonary disease, 
diabetes mellitus, and anatomic asplenia. Immunocompetent persons 2:2 years old living in high-risk environments or social set­
~;"'~s (e.g., certain Native-American and Alaska-Native populations). 
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Table 1.5. (Continued) 

HR6-Annual vaccination of children ;::::6 months old who are residents of chronic care facilities or who have chronic car­
diopulmonary disorders, metabolic diseases (including diabetes mellitus), hemoglobinopathies, immunosuppression, or renal dys­
function. 
HR7---Children about age 12 months who (1) live in communities in which the prevalence of lead levels requiring individual in­
tervention, including residential lead hazard control or chelation, is high or undefined; (2) live in or frequently visit a home built 
before 1950 with dilapidated paint or with recent or ongoing renovation or remodeling; (3) have dose contact with a person who 
has an elevated lead level; (4) live near lead industry or heavy traffic; (5) live with someone whose job or hobby involves lead 
exposure; (6) use lead-based pottery; or (7) take traditional ethnic remedies that contain lead. 

HR8--Children living in areas with inadequate water fluoridation (see Table 7.8) 

HR9-Persons with a family history of skin cancer, a large number of moles, atypical moles, poor tanning ability, or light skin, 
hair, and eye color. 

T 4 = thyroxine; TSH = thyroid-stimulating hormone. 

Source: U.s. Preventive Services Task Force,9 with permission. 

each of these seven screening principles and the way they ap­
ply to their specific practice settings and patient populations. 

Clinical Preventive 
Services Guidelines 
The 1996 recommendations of the USPSTF, found in the 
Guide to Clinical Preventive Services, 2nd edition,9 were cho­
sen as the primary resource for this section for several rea­
sons. First, the recommendations are generated using an ex­
plicit evidence-based approach, and the items listed in the 
age-specific recommendation tables are those for which the 
USPSTF concluded that there is either good or fair evidence 
to support the recommendation. Second, in contrast to the rec­
ommendations of organizations such as the American Cancer 
Society (ACS) and medical professional groups, the recom­
mendations are not directly tied to public awareness efforts 
and professional or political agendas. Finally, the USPSTF 
makes recommendations throughout the life cycle and is thus 
highly relevant to family physicians. A revised third edition 
of the guide is scheduled to appear in 2002, and new recom­
mendations and updates are being posted on the WWW as 
they are released; go to www.ahrq.govlclinicluspstfix.htm. 

General Recommendations for All Age Groups 
In general, new patients should undergo a comprehensive his­
tory and physical examination, have a health risk appraisal 
completed, and be educated regarding age-specific preventive 
services. Previous health records should be obtained to avoid 
duplication of services, and additional services may be added 
routinely based on the individual's risk profile. Because the 
evidence base is continually growing and changing, family 
physicians must frequently update their clinical prevention 
protocols as new evidence becomes available. 

Birth to Ten Years (Table 7.5) 

Period Immediately Following Birth 
Screening for congenital conditions is the first priority in pre­
vention for newborns. All 50 states require testing for 

phenylketonuria and congenital hypothyroidism, but states 
vary regarding other mandated tests. In addition to mandated 
screening tests, infants born to mothers at risk for human im­
munodeficiency virus (lllV) infection but whose infection sta­
tus is unknown should be considered for mv testing. From 
the time of birth and throughout childhood, it is important to 
be aware of family psychosocial and socioeconomic factors 
such as poverty and parental substance abuse that place chil­
dren at increased risk for multiple adverse bealth outcomes 
and developmental problems. For example, parents who 
smoke tobacco must be counseled regarding the risks to in­
fants of passive smoke exposure, including higher rates of oti­
tis media and lower respiratory tract infections. Counseling 
of smoking mothers has been shown to reduce their children's 
exposure to environmental tobacco smoke, regardless of the 
mothers' eventual cessation status. to 

Passive tobacco smoke exposure is also associated with an 
increased risk for sudden infant death syndrome (SIDS),11 a 
leading cause of death in this age group. The USPSTF bas 
not produced a recommendation regarding optimal infant 
sleep position, but substantial evidence suggests that SIDS is 
associated with the prone sleep position. Further, although no 
definite causal link has been established, populations in which 
physician counseling and media efforts has led to increased 
use of the supine sleeping position have observed decreased 
rates of SIDS, resulting in an American Academy of Pedi­
atrics (AAP) recommendation that physicians counsel all par­
ents to place infants to sleep on their backs on a firm SUf­

face. l2 A dialogue regarding breast-feeding should ideally be 
begun during the early prenatal period. Nevertheless, because 
it is associated with lower rates of otitis media and infectious 
diarrhea, 13 physicians should encourage all mothers to breast­
feed at the time of birth. This protective effect follows a dose­
response relationship so that infants who are not exclusively 
breast-fed still benefit. Newborns should ideally receive their 
first hepatitis B vaccination, using a thimerosal-free fonnula­
tion, prior to discharge from the hospital. 

Infancy to Age Two 
Ensuring that appropriate growth is being maintained is an im­
portant preventive task in this group. Very low birth weight 
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Table 7.6. Recommended Childhood Immunization Schedule United States, 2002 

calch-u vaccination 

I 2 12 IS 11- 12 13- 18 AS· 
Vaccine 8ir1h mo mo mo mo mo mo 

18 
mo 

24 
mo 

4-6 

Y' yr yr 

lHop B II only;( mother I r II HBsARI-1 
Hepatitis 8 1 

I II I 
,,\ '\ '\ '\ '\' Hep B ,."ies 11:\'\\'\\ \. \J 

Hop B N2 HopB n 

Diphtl-leria, DT.P DT.P DT.P I DToP I DT.P Td 
Tetanu$, 
Per1ussis2 

HiK'mophilu5 Hob Hib Hob I Hob I 
inffuenzac 
Type b' 

Inactiv;;Jtcd IPV IPV I IPV I IPV 
Pollo~ 

Measles. I MMRNI I MMR'2 ~ '\ ,\\i.\MR'~\\ '\ '\I 
Mumps. 
Ruboll.' 

Varicella' I V.uicella l~).'\ '\ '\'\ '\ ':J.V."cell.\' '\ '\'\\\'::-:""\1 
Pneumococca1'" PCV rev PCV I PCV I .: l\. ,\:raii\. \. ~ PPV I 
Vaccines below this line .1re (or selected populations , : 
~ ....... _-- ---- ---------------------- _ .. _----_ .. -- ------_ .. .. -- ----"" 
Hepatitis A8 ~Ijl i$ A ~ries I 
tnOuenza lfl I Influenza (yearly) 

This schedule indicates the recommended ages for routine administration of currently licensed childhood vaccines, as of December 1, 2001, for chil dren 
through age 18 years. Any does not given at the recommended age sho~ld be gi.ven at any subsequent visit when indicated and feasib le. II1II Indica~es age 
groups that warrant special effort to administer those vaccines not previously given. Additional vaccines may be licensed and recommended during the 
year. licensed combination vaccines may be used whenever any components of the combination are indicated and the vaccine's other components are 
not contraindicated. Providers should consult the manufacturers' package inserts for detailed recommendations. 

1. Hepatitis 8 vaccine (Hep 8). All infants should receive the first dose of 
hepatitis B vacci ne soon after birth and before hospital discharge; the first 

~~~~t;:':.y ~~ ~o~~~~leb~t ~~~t i~o~t:~~~~~: ~~f~n::: :~h~~riSth~Bb~rt~ 
dose. Monovalent or combination vaccine containing Hep B may be used 
to complete the series; four doses of vaccine may be administered if com­
bination vaccine is used. The second dose should be given at least 4 weeks 
after the first dose, except for Hib-containing vacdne which cannot be ad­
ministered before age 6 weeks. The third d0'5e should be given at least 16 
weeks after the first dose and at least 8 weeks after the second dose. The 
last dose in the vaccination series (third or fourth dose) should not be ad­
ministered before age 6 months. 

Infants born to H8sAg.positive mothers should receive hepatitis B vac­
cine and O.S ml hepatit is B immune globulin (HBIG) within 12 hOlm of 
birth at separate sitcs. The second dose is recommended at age 1- 2 months 
and the vaccination series should be completed (third or fourth dose) at age 
6 months. 

Infants born 10 mothers whose H8sAg status is unknown should receive 
the first dose of the hepatitis B vaccine series within 12 hours of birth. Ma­
ternal blood should be drawn at the time of delivery to determine the 

~e~~~e~~I~B~~~t~~; ~:~~I~r::1a:~\~~~~~i~\!:k;.nfant shou ld re-

2. Diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP). 
The fourth dose of DTaP may be adm inistered as early as age 12 months, 
provided 6 months have elapsed since the third dose and the child is un· 
li kely to return at age 15-18 months. Tetanus and diphtheria toxoids (Td) 
is recommended at age 11-12 years if at least 5 years have elapsed since 
the last dose of tetanus and diphtheria toxoid-contai ning vacci ne . Subse­
quent routine T d boosters are recommended every 10 years. 
3. Haemophilus influeruae type b (Hib) conjugate vaccine. Three Hib con­
jugate vaccines are licensed for infant lise. If PRP-OM P (PedvaxHIB® orCom­
Vax® IMerck!) is administered at ages 2 and 4 months, a dose at age 6 
months is not required. DTaP!Hib combination products shou ld not be used 
for primary immunization in infants at ages 2, 4 or 6 months, but can be 
used as boosters followi ng any Hib vaccine. 
4. Inactivated polio vaccine (IPV). An all-IPV schedule is recommended for 

routine ch ildhood polio vaccination in the United States. All children should 
receive four doses of IPV at ages 2 months, 4 months, 6-1A months, and 
4- 6 years. 
5. Measles, mumps, and rubella vaccine (MMR). The second dose of MMR 
is reco~mended routinely al age 4-6 years but may be administered during 

~~!t :;~ J~~:;~~ :d~~~~!t:r~e~:~i~~~n; ~It~~::~~~ \h2e :S~t~~h~~~ 
who have not previously received the second dose should complete the 
schedule by the 11 -1 2 year old visit. 
6. Varicella vaccine. Varicella vaccine is recommended at any visit at or af­
ter age 12 months for susceptible children, i.e. those who lack a reliable his­
tory of chickenpox. Susceptible persons aged 2: 13 years should receive two 
doses, given at least 4 weeks apart. 
7. Pneumococcal vaccine. The neptavalent pneumococcal conjugate vac· 
cine (PCV) is recommended for all chi ldren age 2- 23 months. It is also rec­
ommended for certain ch ildren age 24-59 months. Pneumococcal polysac· 
charide vaccine (PPV) is recommended in addition to PCV for certain 
high-risk groups. See MMWR 2000;49(RR-9);1 - 35 . 
8. Hepatitis A vaccine. Hepatitis A vaccine is recommended for use in se­
lected states and regions, and for certain high-risk groups; consult your lo­
cal public health authori ty. See MMWR 1999;48(RR-12);1-3 7. 
9. Influenza vaccine. Influenza vaccine is recommended annually for chil­
dren age 2: 6 months with certain risk factors (including but not limited to 
asthma, cardiac disease, sickle cell disease, HIV, diabetes; see MMWR 
2001;50(RR-4}:1-44), and can be admi nistered to all others wishing to ob­
lain immunity. Childre n aged :512 years should receive vacc ine in a dosage 
appropriate for their age (0.25 mL if age 6-35 months or 0.5 mL if aged 2:3 
years). Children aged :s8 years who are receiving influenza vaccine for the 
first time should receive two doses separated by at least 4 weeks. 
For addi tional information about vacc ines, vaccine supply, and contraindi­
calio os for immun ization, please visi t the Nationa l Immunization Prog ram 
Website at www.cdc.gov/nip or call the National Immunization Hotline at 
800-232-2522 (English) or ROO-232-0233 (Spanish). 
Approved by the Advisory Committee on Immunization Practices (www. 
cdc.gov/nip/acip), the American Academy of Pediatrics (www.aap.orgl, and 
the American Academy of Family Physicians (www.aafp.org). 

Reprinted from Zimmerman,14 with pennission from American Family Physician Copyright© American Academy of Fam­
ily Physicians. 



children, an increasing population, often have postnatal growth 
rates that lag behind those of tenn infants. Special growth 
curves, produced by several fonnula manufacturers, should be 
utilized until "catch up" growth is achieved, usually at about 
3 years of age. Injury prevention counseling should also be 
emphasized. Injuries account for two of every five deaths in 
children aged I through 4, four times the number of deaths 
due to birth defects, the second leading cause of death in this 
age group. Clinicians must also remain alert to the various pre­
sentations of family violence, which may include injuries ini­
tially attributed to accidents. While the debate regarding lead 
screening in childhood continues, the USPSlF and Centers for 
Disease Control and Prevention (CDC) currently recommend 
a selective approach. Children should be screened if they live 
in areas with risk for lead exposure, belong to groups that may 
be at risk (such as the poor), or are found to be at risk based 
on a "yes" answer to any of the following three questions: (I) 
Does the child live in or regularly visit a house that was built 
before 1950? (2) Does the child live in or regularly visit a 
house that was built before 1978 with recent (within the last 
6 months) or ongoing renovations or remodeling? (3) Does the 
child have a sibling or playmate who has or did have lead poi­
soning? Physicians must also be aware of local policies, since 
some states mandate screening. 
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Table 7.6 provides the most recent universal childhood im­
munization schedule.14 Recent changes include the addition 
of pneumococcal conjugate vaccination and, in certain areas, 
hepatitis A vaccination. Unfortunately, many children receive 
immunizations late or not at all, placing them at risk for in­
fectious diseases and increasing the chance of community 
infectious disease outbreaks in vaccinated individuals. IS Physi­
cian failure to review immunization status at each visit and un­
necessary practice policies against vaccination in certain cir­
cumstances, such as in the presence of acute minor illness with 
low-grade fever, are important causes of missed opportunities 
to vaccinate.16 Evidence-based vaccination protocols, provider 
education, and immunization flow sheets may help to reduce 
missed opportunities. A "catch-up" schedule should be em­
ployed for children who bave fallen behind to rapidly return 
them to full coverage (Table 7.7).17 The Inununization Action 
Coalition produces excellent resources for both physicians and 
parents on the WWW: http://www.immunize.org/. 

To help prevent dental caries, children who live in com­
munities with low levels of fluoride in the water should be 
prescribed fluoride supplements beginning at 6 months of age. 
Other dental preventive efforts include counseling parents to 
put children to bed without a bottle and recommending peri­
odic dentist visits beginning at around age 3. 

Table 7.7. Minimal Age for Initial Childhood Vaccinations and Minimal Interval Between Vaccine Doses by Type of Vaccine· 

Minimal age Minimal interval Minimal interval Minimal interval 
Vaccine type for dose 1 between doses 1 and 2 between doses 2 and 3 between doses 3 and 4 

Hepatitis B Birth 1 month 2 months 
DtaP (DT)b 6 weeks 4 weeks 4 weeks 6 months 
Combined OTwP-Hibc 6 weeks 1 month 1 month 6 months 
Hib (primary series) 

HbOC 6 weeks 1 month 1 month 
PRP-T 6 weeks 1 month 1 month 
PRP-OMP 6 weeks 1 month 

Inactivated poliovirus 6 weeks 4 weeks 4 weeksd 

Pneumococcal conjugate 6 weeks 1 month 1 month 
MMR 12 months! 1 month 
Varicella 12 months 4 weeks 

DtaP (OT diphtheria and tetanus toxoids and acellular pertussis vaccine (diphtheria and tetanus toxoids vaccine); DTwP-Hib = 
diphtheria and tetanus toxoids and whole-cell pertussis vaccine-Haemophilus influenzae type b conjugate vaccine; HbOC = 
oligosaccharides conjugated to diphtheria CRM197 toxin protein; PRP-T = polyrigosylribitol phosphate polysaccharide conjugated 
to tetanus toxoid; PRP-OMP = polyribosylribitol phosphate polysaccharide conjugated to a meningococcal outer membrane pro­
tein; MMR = measles-mumps-rubella. 

*The minimal acceptable ages and intervals may not correspond with the optimal recommended ages and intervals for vaccina­
tion. For current recommended routine schedules, see Table 7.6. 

arhe final dose of hepatitis B vaccine is recommended at least 4 months after the first dose and no earlier than 6 months of age. 

urhe total number of doses of diphtheria and tetanus toxoids should not exceed six each before the seventh birthday. 

cThe booster doses of Hib and pneumococcal vaccines that are recommended following the primary vaccination series should 
be administered no earlier than 12 months of age and at least 2 months after the previous dose. 

dfor unvaccinated adults at increased risk of exposure to poliovirus with less than 3 months but more than 2 months available 
before protection is needed, three doses of inactivated poliovirus (IPV) should be administered at least 1 month apart. 

elf the third dose is given after the third birthday, the fourth (booster) dose is not needed. 

fAlthough the age for measles vaccination may be as young as 6 months in outbreak areas where cases are occurring in children 
younger than 1 year, children initially vaccinated before the first birthday should be revaccinated at 12 to 15 months of age and 
an additional dose of vaccine should be administered at the time of school entry or according to local policy. Doses of MMR or 
other measles-containing vaccines should be separated by at least one month. 
Adapted from Epidemiology and Prevention of Vaccine-Preventable Diseases, 6th ed,17 with permission. 
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Table 7.8. Interventions Considered and Recommended for Prevention, Age 11 to 24 Years; Leading Causes of Death: In­
juries, Homicide, Suicide, Malignancies, Heart Disease 

Interventions for the general population 
SCREENING 

Height and weight 
Blood pressurea 
Papanicolaou (Pap) test (women)b 
Chlamydia screenC 

Rubella serology or vaccination history (females 
> 12 years old) 

Assess for problem drinking 
COUNSELING 

Injury prevention 
Lap/shoulder belts 
Bicycle/motorcycle/all-terrain vehicle (ATV) 

helmets* 
Smoke detector* 
Safe storage/removal of firearms* 

Substance use 
Avoid tobacco use 
Avoid underage drinking and illicit drug use* 
Avoid alcohol/drug use while driving, swimming, 

boati ng, etc. * 

Sexual behavior 
Sexually transmitted disease (STD) prevention; abstinence*; 

avoid high-risk behavior*; condoms/female barrier 
with spermicide* 

Diet and exercise 
Limit fat and cholesterol; maintain caloric; balance; 

emphaSize grains; fruits, and vegetables 
Adequate calcium intake (females) 
Regular physical activity* 

Dental health 
Regular visits to dental care provider* 
Floss; brush with fluoride toothpaste daily* 

IMMUNIZATIONS 

See Tables 7.6 and 7.7 
Rubella (females> 12 years old)d 

CHEMOPROPHYLAXIS 

Multivitamin with folic acid (females planning/capable 
of pregnancy) 

Interventions for high-risk populations (see detailed high-risk definitions in footnotes) 
POPULATION POTENTIAL INTERVENTIONS 

High-risk sexual behavior RPR/VDRL (HRl); screen for gonorrhea (female) (HR2), HIV 

Injection or street drug use 

TB contacts; immigrants, low income 
Native Americans, Alaska Natives 

Travelers to developing countries 
Certain chronic medical conditions 

Settings where adolescents and young adults 
congregate 

Susceptible to varicella, measles, mumps 
Blood transfusion between 1975 and 1985 
Institutionalized persons; health care/lab workers 
Family history of skin cancer; nevi, fair skin, eyes; 

hair 
Prior pregnancy with neural tube defect 
Inadequate water fluoridation 

dPeriodic blood pressure (BP) for persons aged ~21 years. 

(HR3), chlamydia (female) (HR4); hepatitis A vaccine (HR5) 
RPRNDRL (HRlI; HIV screen (HR3), hepatitis A vaccine (HR5); 

PPO (HR6); advice to reduce infection risk (HR7) 
PPD (HR6) 
Hepatitis A vaccine (HR5); PPO (HR6); pneumococcal 

vaccine (HR8) 
Hepatitis A vaccine (HR5) 
PPO (HR6); pneumococcal vaccine (HR8J; influenza 

vaccine (HR9) 
Second MMR (HRlO) 

Varicella vaccine (HR11); MMR (HR12) 
HIV screen (HR3) 
Hepatitis A vaccine (HRS); PPD (HR6); influenza vaccine 
Avoid excess/midday sun; use protective clothing* (HR13) 

Folic acid 4.0 mg (HR14) 
Daily fluoride supplement (HR15) 

blf sexually active at present or in the past: q s; 3 years. If sexual history is unreliable, begin Pap tests at age 18 years. 

clf sexually active. 

dSerologic testing, documented vaccination history, and routine vaccination against rubella (preferably with MMR) are equally 
acceptable alternatives. 

*The ability of clinician counseling to influence this behavior is unproven. 

HR1-Persons who exchange sex for money or drugs; and their sex partners; persons with other STDs (including HIV); and sex­
ual contacts of persons with active syphilis. Clinicians should also consider local epidemiology. 

HR2-Women who have two or more sex partners in the last year; a sex partner with multiple sexual contacts; exchanged sex 
for money or drugs; or a history of repealed episodes of gonorrhea. Clinicians should also consider local epidemiology. 

HR3-Men who had sex with men after 1975; past or present injection drug use; persons who exchange sex for money or drugs; 
and their sex partners; injection drug-using, bisexual, or HIV-positive sex partner currently or in the past; blood transfusion dur­
ing 1978-1985; persons seeking treatment for STDs. Clinicians should also consider local epidemiology. 

HR4-Sexually active females with multiple risk factors including history of prior STD; new or multiple sex partners; age under 
25; nonuse or inconsistent use of barrier contraceptives; cervical ectopy. Clinicians should also consider local epidemiology. 

HR5-Persons living in, traveling 10, or working in areas where the disease is endemic and where periodic outbreaks occur (e.g., 
countries with high or intermediate endemicity; certain Alaska-Native, Pacific Island, Native-American; and religious communi-
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Table 7.8. (Continued) 

ties); men who have sex with men; injection or street drug u~ers. Vaccine may be considered for institutionalized persons and 
workers in these institutions, military personnel, and day care, hospital, and laboratory workers. Clinicians should also consider 
local epidemiology. 

HR6--HIV positive, dose contacts of persons with known or suspected TB, health care workers, persons with medical risk fac­
tors associated with TB, immigrants from countries with high TB prevalence, medically underserved low-income populations (in­
cluding homeless), alcoholics, injection drug users, and residents of long-term facilities. 

HR7-Persons who continue to inject drugs. 

HRB-Immunocompetent persons with certain medical conditions, including chronic cardiac or pulmonary disease, diabetes mel­
litus, and anatomic asplenia. Immunocompetent persons who live in high-risk environments or social settings (e.g., certain Na­
tive-American and Alaska-Native populations). 

HR9-Annual vaccination of residents of chronic care facilities; persons with chronic cardiopulmonary disorders, metabolic dis­
eases (including diabetes mellitus), hemoglobinopathies, immunosuppression, or renal dysfunction; and health care providers for 
high-risk patients. 

HR1 O-Adolescents and young adults in settings where such individuals congregate (e.g .. high schools and collegesl, if they have 
not previously received a second dose. 

HR11-Healthy persons aged ::::::1.1 years without a history of chickenpox or previous immunization. Consider serologic testing 
for presumed susceptible persons aged ::::::13 years. 

HR12-Persons born after 1956 who lack evidence of immunity to measles or mumps (e.g., documented receipt of live vaccine 
on or after the fir~t birthday, laboratory evidence of immunity, or a history of physician-diagnosed measles or mumps). 

HR13-Persons with a family or personal history of skin cancer, J large number of moles, atypical moles, poor tanning ability, 
or light skin, hair, and eye color. 

HR14-Women with previous pregnancy affected by neural tube defect who are planning pregnancy. 

HR15-Persons aged <17 years living in areas with inadequate water fluoridation (see Table 7.8). 

Source: U.S. Preventive Services Task Force,9 with permission. 

Two to Ten Years 
Early detection of cardiovascular disease risk factors should 
be a major focus of screening beginning in early childhood. 
The body mass index (BMI) is a practical indicator of the ap­
propriateness of weight for height in children age 2 and older 
and can be plotted on recently updated growth curves. Al­
though a low BMI can indicate poor nutrition or an underly­
ing medical disorder, elevated EMI in childhood is a more 
common problem that is reaching epidemic proportions in the 
U.S. For children 6 and older, a BM! from the 85th to the 95th 
percentile indicates ovef\wight, whereas a EMI above the 95th 
percentile indicates obesity. Childhood obesity is associated with 
a host of immediate and long-term health risks, including in­
creased ratcs of obesity and early mortality in adulthood. 18 Early 
identification should be followed by frequent monitoring and 
parental counseling regarding appropriate diet and nuttition (also 
see Chapter 53). Physicians should also screen children for a 
sedentary lifestyle, a major contributor to childhood obesity, and 
provide counseling regarding physical activity. All children 
should receive pericxlic blood pressure measurement throughout 
this period, and those with measurements that persistently ex­
ceed the 95th percentile values in tables based on gender, age, 
and height should receive further evaluation. Such tables are 
available on the WWW: hUp:llwww.nhlhi.nih.govlhealthiproj/ 
heartlhbplhbp-ped.htm.19 The USPSTF and other organizations 
recommend cholesterol measurement only in children at high 
risk for adult coronary artery disease. Risk factors include a 
family history of premature cardiovascular di:;,ease or family 
members with cholesterol levels greater than 240 mg/dL. 

lnjury prevention counseling should be continued through­
out this period. Thirty-three percent of injuries in this age 

group are due to violence, and 67% are due to unintentional 
injuries. Simple measures that reduce injury-related mortality 
in children, such as the use of helmets when bicycling, should 
be emphasiLed. Firearm safety should also be reviewed. Safe 
sun precautions should be periodically reviewed for children 
at increased risk for skin cancer, including those with a fam­
ily history, a large number of moles, atypical moles, poor tan­
ning ability, or light skin, hair, and eye color. The immu­
nization series outlined in Table 7.6 should be continued as 
appropriate throughout childhood, so that all children will 
have receivcd the full complement of vaccinations by the age 
of 12. Because purified protein derivative (PPD) testing of alI 
children is exceedingly expensive and results in many false­
positive tests, the USPSTF and CDC recommend a selective 
approach to screening based on the risk of exposure to TB. 
Exposure risk factors include birth or prior residence in a re­
gion where TB is highly prevalent, such as Southeast Asia, 
and close exposure to persons known or suspected to have 
TB.20 (also see Chapter 84). 

Eleven to Twenty-Four Years (Table 7,8) 
This period includes adolescence, a developmental period that 
poses unique clinical prevention challenges (also see Chapter 
22). Although comprehensive guidelines for preventive care in 
this age group have been proposed, evidence to support many 
of the items included is lacking. It is especially unclear whether 
physician counseling is capable of changing adolescent health 
behaviors and impacting on key adverse health outcomes. An 
important principle of prevention for this age group is oppor­
tunistic delivery of services. Since adolescents seldom visit a 
physician specifically for preventive care, every clinic visit by 
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Table 7.9. Interventions Considered and Recommended for Prevention, Age 25 to 64 Years; Leading Causes of Death: Malig­
nancy, Heart Disease, Injuries, HIV, Suicide, and Homicide 

SO'(E[NING 

Blood pressure 
Height and weight 
Total blood cholesterol (men beginning age 35, 

women beginning age 45) 
Papanicolaou (Pap) test (women)" 
Fecal occult blood testb and/or sigmoidoscopy 

kSO years) 
Mammogram ± clinical breast exam (women 50-69 

yearsV 
Assess for problem drinking 
Rubella serology or vaccination histury (women of 

childbearing age)d 

COUNSELING 

Substance use 
Tobacco cessation 
Avoid alcohol/drug use while driving, swimming, 

boating, etc.* 
Diet and exercise 

Limit fat and cholesterol; maintain caloric balance; 
emphasize grains, fruits, and vegetables 

Adequate calcium intake (women) 
Regular physical activity* 

Injury prevention 
lap/shoulder belts 
Motorcycle/bicycle/ATV helmets* 
Smoke detector* 
Safe storage/removal of firearms* 

Sexual behavior 
STO prevention; avoid high-risk behavior*; 

condoms/female barrier with spermicide 
Unintended pregnancy: contraception 

Dental health 
Regular visits to dental care provider* 
Floss, brush with fluoride toothpaste daily* 

IMMU I\IIZATIONS 

Tetanus-diphtheria (Td) boosters 
Rubella (women of childbearing age}rl 

CHEMOPROPHYLAXIS 

Multivitamin or folic acid (women planning or 
capable of pregnancy) 

Discuss hormone prophylaxis (peri- and 
postmenopausal women) 

Interventions for high-risk populations (see detailed high-risk definitions in footnotes) 
POPULATION POTENTIAL INTERVENTIONS 

High-risk sexual behavior RPRNORL (HRl); screen for gonorrhea (female) (HR2), HIV 

Injection or street drug use 

Low income; TB contacts; immigrants; alcoholics 
Native Americans/Alaska Natives 

Travelers to developing countries 
Certain chronic medical conditions 

Blood product recipients 
Susceptible to measles, mumps, rubella 
Institutionalized persons 

Health care/lab workers 

Family history of skin cancer; fair skin, eyes, hair 
Previous pregnancy with neural tube defect 

(HR3), chlamydia (female) (HR4); hepatitis B vaccine 
(HRS); hepatitis A vaccine (HR6) 

RPRj\lDRl (HRlI; HIV (HR3); hepatitis B vaccine (HR5); 
hepatitis A vaccine (HR6); PPD (HR7); advice to reduce 
infection risk (HR8) 

PPD (HR7) 
Hepatitis A vaccine (HR6); PPO (HR7); pneumococcal 

vaccine (HR9) 
Hepatitis B vaccine (HR5); hepatitis A vaccine (HR6) 
PPD (HR7); pneumococcal vaccine (HRg); influenza 

vaccine (HRlO) 
HIV screen (HR3); hepatitis B vaccine (HR5) 
MMR (HR11); varicella vaccine (HR12J 
Hepatitis A vaccine (HR6); PPD (HR7); pneumococcal 

vaccine (HR9); influenza vaccine (HR10) 
Hepatitis B vaccine (HR5); hepatitis A vaccine (HR6J; 

PPD (HR7); 
Avoid excess/midday sun; use protective clothing* (HR13) 
Folic acid 4.0 mg (HR14) 

aWomen who are or have been sexually active and who have a cervix: q s;; 3 years. 

bAnnually. 

(Mammogram q 1-2 years, or mammogram q 1-2 years with annual clinical breast examination. 

dSerologic testing, documented vaccination history, and routine vaccination (preferably with MMR) are equally acceptable. 

*The ability of clinician counseling to influence this behavior is unproven. 

HR1-Persons who exchange sex for money or drugs, and their sex partners; persons with other STOs (including HIV); and sex­
ual contacts of persons with active syphilis. Clinicians should also consider local epidemiology. 

HR2-Wornen who exchange sex for money or drugs, or who have had repeated episodes of gonorrhea. Clinicians should also 
consider local epidemiology. 

HR3-Men who had sex with men after 1975; past or present injection drug use; persons who exchange sex for money or drugs, 
and their sex partners; injection drug-using, bisexual, or HIV-positive sex partner currently or in the past; blood transfusion dur­
ing 1978-198.5; persons seeking treatment for STDs. Clinicians should also consider local epidemiology. 

HR4-Sexually active females with multiple risk factors including: history of prior STD; new or multiple sex partners; age under 
25; nonuse or inconsistent use of barrier contraceptives; cervical ectopy. Clinicians should also consider local epidemiology. 
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Table 7.9. (Continued) 

HR5-Blood product recipients (including hemodialysis patients), persons with frequent occupational exposure to blood or blood 
products, men who have sex with men, injection drug users and their sex partners, persons with multiple recent sex partners, per­
sons with other SlDs (including HIV), travelers to countries with endemic hepatitis B. 

HR6---Persons living in, traveling to, or working in areas where the disease is endemic and where periodic outbreaks occur (e.g., 
countries with high or intermediate endemicity; certain Alaska-Native, Pacific Island, Native-American, and religious communi­
ties); men who have sex with men; injection or street drug users. Vaccine may be considered for institutionalized persons and 
workers in these institutions, military personnel, and day care, hospital, and laboratory workers. Clinicians should also consider 
local epidemiology. 

HR7-HIV positive, close contacts of persons with known or suspected lB, health care workers, persons with medical risk fac­
tors associated with lB, immigrants from countries with high 18 prevalence, medically underserved low-income populations (in­
cluding homeless), alcoholics, injection drug users, and residents of long-term facilities. 

HR8---Persons who continue to inject drugs. 

HR9-lmmunocompetent persons with certain medical conditions, including chronic cardiac or pulmonarv disease, diabetes mel­
litus, and anatomic asplenia. Immunocompetent persons who live in high-risk environments or social settings (e.g., certain Na­
tive-American and Alaska-Native populations). 

HRl O-Annual vaccination of residents of chronic care facilities; persons with chronic cardiopulmonary disorders, metabolic dis­
eases (including diabetes mellitus), hemoglobinopathies, immunosuppression, or renal dysfunction; and health care providers for 
high-risk patients. 

HR11-Persons born after 1956 who lack evidence of immunity to measles or mumps (e.g., documented receipt of live vaccine 
on or after the first birthday, laboratory evidence of immunity, or a history of physician-diagnosed measles or mumps). 

HR12-Healthy adults without a history of chickenpox or previous immunization. Consider serologic testing for presumed sus­
ceptible adults. 

HR13-Persons with a family or personal history of skin cancer, a large number of moles, atypical moles, poor tanning ability, 
or light skin, hair, and eye color. 

HR14---Women with previous pregnancy affected by neural tube defect who are planning pregnancy. 

Source: U.S. Preventive Services lask Force,9 with permission. 

an adolescent should be viewed as an opportunity to provide 
prevention. Unfortunately, very low rates of clinical preventive 
services delivery have recently been observed for the typical 
adolescent visit.2l Although adolescents may initially be besi­
tant to discuss health risk behaviors, they appear to become more 
willing to do so with repeated physician efforts.22 Appointment 
invitation letters can increase the number of visits made by ado­
lescents specifically to receive preventive services.23 

Between 50% and 75% of all deaths in this age group are 
due to unintentional injuries, suicides, and homicides. Pro­
viding brief counseling regarding proven injury prevention 
measures is prudent. Important recommendations regarding 
motor vehicle injury reduction might include not driving at 
night for the first year after a driver's license is obtained, not 
riding in a car with an intoxicated individual, and always us­
ing a three-point seat restraint. 24 Cardiovascular risk reduc­
tion measures such as recommending tobacco avoidance and 
regular exercise and screening for obesity should be contin­
ued. For sexually active teens, contraception and sexually 
transmitted disease (SID) avoidance counseling are critical. 
The third USPSTF has released an advance statement re­
garding chlamydia, the most common SID in the United 
States, recommending screening an women who are sexually 
active and aged 25 or younger; have more than one sexual 
partner; have had an SID in the past; and do not use con­
doms consistently and correctly, regardless of age. Periodic 
screening for other SIDs in sexually active teens and young 
adults should also be considered. 

Because most alcohol problems begin in early adulthood, the 
USPSlF recommends screening for problem drinking for all 
adolescents and young adults using either "careful history­
taking" or a standardized questionnaire such as the CAGE. Al­
though finding insufficient evidence to recommend for or 
against routine screening for other drug abuse, given the in­
creasing prevalence of amphetamine and other illicit drug use 
in many areas, physicians should have a low threshold for ques­
tioning young people about drug use (also see Chapter 60). 

In addition to ensuring that a tetanus booster is adminis­
tered at about 10 years after the last childhood tetanus vacci­
nation, physicians should inform college students about the 
increased risk of meningococcal infection in crowded donni­
tory settings and provide them with information regarding 
meningococcal vaccination.25 

Twenty-Five to Sixty-Four Years (Table 7.9) 
Women's Health Issues 
Although preconception counseling is important for all young 
women, an opportunistic approach must be taken since few 
specifically request such care (see Chapter 10). Women plan­
ning pregnancy or at risk for unintended pregnancy should be 
advised to take folic acid, 0.4 to 0.8 mg/day, beginning at 
least 1 month prior to conception and continuing throughout 
the first trimester of pregnancy to reduce the risk of neural 
tube defects. This dose can be obtained by taking a prenatal 
vitamin daily. Physician advise about folic acid has been 
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shown to dramatically increase patient compliance with this 
recommendation.26 Screening for cervical cancer using the 
Papanicolaou (Pap) smear is recommended every 1 to 3 years 
for all women who have been sexually active and who have 
a cervix. Although the most cost-effective interval for repeat 
testing is controversial, the most important things physicians 
can do to reduce the incidence of cervical cancer are to en­
sure that as many women as possible receive at least some 
screening and to ensure that abnonnal results are followed up 
appropriately. Of women who develop invasive cervical can­
cer, 50% have never had a Pap smear, 10% have not had a 
Pap smear within 5 years of diagnosis, and 10% have not re­
ceived appropriate follow-up of a prior precancerous result. 27 

Breast cancer screening should be otfered as women enter 
middle age, but the optimal time of initiation remains an emo­
tionally charged, controversial issue (see Chapter 107). The 
USPSTF recommends screening with mammography alone or 
mammography plus clinical breast examination (CBE) for all 
women of ages 50 to 69. The task force found insufficient ev­
idence to recommend for or against mammography or CBE 
for women of ages 40 to 49 or 70 and older, and for teach­
ing patient breast self-examination at any age. In 1997, a Na­
tional Institutes of Health (NIH) conSensus panel initially is­
sued a statement agreeing with the USPSTF position. Shortly 
after, following a stonn of rebuttals by academicians, politi­
cians, and professional interest and advocacy groups, the 
panel reversed its statement, recommending initiation of pe­
riodic mammography and CBE for all women beginning at 
age 40, as is advocated by the ACS. Unfortunately, these con­
flicting recommendations and the complexity of the medical 
literature in this area have greatly confused patients and physi­
cians. It is clear that the potential mortality benefit from breast 
cancer screening in women of ages 40 to 49 is much smaller 
than that obtained by screening women of ages 50 to 75, and 
that beginning screening at an earlier age results in a higher 
lifetime incidence of false-positive tests.28 For now, physi­
cians must review the evidence, fonn their own conclusions, 
and then use an "informed consent" approach in negotiating 
a plan with patients. The National Cancer Institute's Breast 
Cancer Risk Assessment Tool may help in developing indi­
vidualized recommendations: http://bcra.nci.nih.govlbrc! 

Physicians should also provide counseling to reduce the 
risk of osteoporosis by encouraging women to remain phys­
ically active. consume 1000 to 1500 mg of calcium daily, and 
avoid tobacco use. Bone density measurement may be indi­
cated in women with significant risk factors for osteoporosis 
such as Caucasian ancestry, petite body frame, low body 
weight, tobacco use, excessive alcohol and caffeine intake, 
and prolonged corticosteroid use (see Chapter 122). During 
the peri menopause, discussion regarding honnone replace­
ment therapy (HRT) should be initiated. Although long-term 
HRT reduces the risk of osteoporosis and associated fractures, 
its use is associated with a slight increase in the incidence of 
breast cancer, and its potentia1 benefit in the primary and sec­
ondary prevention of cardiovascular disease remains un­
proved. Thus, an "infonned consent" approach to counseling 
is advised, with careful weighing of patient preferences and 
risk factors for osteoporosis, heart disease, and breast cancer. 

Men's Health Issues 

Prostate cancer is the second leading cause of death for men 
over age 55, and African-American men have a slightly higher 
incidence of prostate cancer than other men. While acknowl­
edging its clinical importance, the USPSTF found a lack of 
evidence to recommend for or against screening for prostate 
cancer with digital rectal examination (DRE), serum prostate­
specific antigen (PSA), or other tests. Evidence that early di­
agnosis of prostate cancer improves long-term survival is 
lacking, and there arc potentiar costs and psychological bur­
dens related to the expected high number of false-positive 
screening tests is large29 (see Chapter 98). Refinements in 
PSA testing are promising but have not yet been 
properly evaluated. Despite these concerns, the ACS recom­
mends annual DRE for all men starting at age 40, annual PSA 
testing beginning at age 40 for African-American men and 
those with a history of prostate cancer, and arumal PSA test­
ing beginning at age 50 for all others. The lack of a clear ev­
idence base for prostate cancer screening and the conflicting 
recommendations of various organizations have created con­
fusion among physicians and patients alike. As with breast 
cancer screening in women under age 50, an "informed con­
sent" approach to counseling and educating patients should 
be utilized. Because prostate neoplasms usually grow slowly, 
men with a life expectancy of less than 10 years should gen­
erally not be screened. 

Issues of Importance to Both Men and Women 
In addition to its importance as a major cardiovascular disease 
risk factor, tobacco use has been linked to increased risk for 
cervical, bladder, lung, and other cancers. Strong counseling 
regarding smoking cessation, adequate physical activity, and 
a prudent diet are part of general cancer prevention efforts (see 
Chapter 8). The USPSTF found insufficient evidence to rec­
ommend for or against routine screening for skin cancer by 
primary care providers or counseling patients to perform pe­
riodic skin self-examinations. However, because one in six 
Americans will develop skin cancer during their lifetime and 
the incidence of malignant melanoma has increased rapidly 
during the past decade, physicians should briefly assess skin 
cancer risk in all individuals (see Chapter 117). Those at in­
creased risk should be advised to avoidance of sun exposure, 
particularly between 10 A.M. and 3 P.M., and to use protective 
clothing such as shirts and hats when outdoors. The USPSTF 
found insufficient evidence to recommend for or against ad­
vising sunscreen use. For patients at increased risk for malig­
nant melanoma, such as those with familial atypical mole and 
melanoma syndrome, referral to a skin cancer specialist for 
evaluation and surveillance should be considered. 

Screening for colorectal cancer should be offered to all av­
erage-risk men and women beginning at age 50 (see Chapter 
92). The USPSTF recommends annual fecal occult blood test­
ing (FOBT), periodic flexible sigmoidoscopy (FS), or both, 
stating that there is insufficient evidence to make more spe­
cific recommendations. Colonoscopy can detect proximal 
adenomas and neoplasms, but it is more expensive than PS, 
is associated with a higher risk of complications such as per-



foration, and has not been shown to be superior in reducing 
colorectal cancer mortality. Modeling studies suggest that an­
nual FOBT combined with FS every 5 years, beginning at age 
50, is the most cost -effective approach to screening and may 
reduce colorectal cancer mortality by 50% to 80%.30 As for 
cervical cancer screening, the major focus in colorectal can­
cer detection should be to ensure that as many eligible peo­
ple as possible receive at least some type of screening. Less 
than half of eligible patients have undergone FOBT or FS 
within the preceding 5 years.3l Medicare provides reim­
bursement for screening FOBT and FS and, beginning in July 
200 I, will also reimburse for screening colonoscopy once 
every 10 years. Even a single colonoscopy at 55 years of age 
may reduce colorectal cancer mortality by 30% to 50%.30 Pa­
tients who are reluctant to undergo colorectal cancer screen­
ing may be willing to have "once in a lifetime" screening. 
More aggressive screening should be considered for those at 
increased risk for colorectal cancer, such as those with a fam­
ily history of colorectal cancer or adenomatous polyps.32 

Outside of cancer screening measures, cardiovascular dis­
ease prevention should be the major focus of preventive ef­
forts in this age group, including periodic blood pressure 
screening. The third USPSTF has issued an advanced rec­
ommendation to periodically test total cholesterol levels in all 
men of ages 35 and older and all women of ages 45 and older 
(see Chapter 119). This extends the recommendations of the 
second USPSTF, which supported routine cholesterol screen­
ing only through age 65. High-density lipoprotein (HDL) and 
low-density lipoprotein (WL) screening is recommended for 
individuals at high risk for cardiovascular disease. The Amer­
ican College of Physicians (ACP) recommends periodic total 
cholesterol screening in men of ages 35 to 65 and women of 
ages 45 to 65, with follow-up HDL testing for individuals 
with elevated levels.33 Treatment decisions in the ACP rec­
ommendations are based on the ratio of total to HDL choles­
terol, based on research indicating that higher ratios confer 
increased risk for cardiovascular disease. By contrast, the Na­
tional Cholesterol Education Program's (NCEP) Adult Treat­
ment Panel III recommends that a routine fasting lipoprotein 
profile (total, HDL, and LDL cholesterol and triglyceride lev­
els) be obtained every 5 years in all adults of ages 20 or 
older.34 As for the cancer screening controversies outlined 
above, physicians must weigh the evidence supporting each 
recommendation and collaborate with patients to determine 
the appropriate course of action. 

Tobacco cessation counseling should be provided when ap­
plicable, and infonnation on a low-fat diet that is rich in fresh 
fruits and vegetables and on regular physical activity should 
be conveyed. The incidence of obesity is increasing at an 
alarming rate in the United States, conferring increased risk 
for major cardiovascular risk factors such as hypertension and 
elevated cholesterol. Periodic weight and height assessment and 
BMI surveillance should be provided, with further evaluation 
and intervention offered to those individuals who are overweight 
(BM! 25.(}"29.9) or obese (BM! 02030.0). Although the USPSTF 
found insufficient evidence to recommend for or against screen­
ing for diabetes mellitus in asymptomatic adults, given its as­
sociation with obesity and its role as a cardiovascular risk fac-
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tor, physicians should have a low threshold for obtaining screen­
ing fasting serum glucose levels (see Chapter 120). Diabetes 
screening should also be considered for those with a family his­
tory of diabetes and those from high-risk ethnic groups, in­
cluding Hispanics and Native Americans. Physicians often have 
difficulty determining the overall level of cardiovascular disease 
risk for individuals of varying age and either gender in the face 
of multiple risk factors. Coronary disease risk prediction score 
sheets which account for multiple variables, may be useful in 
this regard.35 The score sheets are also available on the WWW: 
http://www.nhlbi.nih.govlaboutlframinghamlriskohs.thm.De­
rived from the predominantly white, middle-class Framing­
ham Heart Study population, they may be less accurate when 
applied to other types of individuals. 

The USPSTF found insufficient evidence to recommend 
for or against routine aspirin prophylaxis for the primary pre­
vention of myocardial infarction or stroke. Because it is as­
sociated with a small increase in the risk of hemorrhagic 
stroke,36 aspirin chemoprophylaxis should be employed 
mostly for those patients with risk factors for cardiovascular 
disease. Moderate alcohol consumption may reduce the risk 
of cardiovascular disease, but routine physician endorsement 
of moderate alcohol use for patients who are not already drink­
ing is not recommended given the high prevalence of prob­
lem drinking in the U.S. Indeed, the USPSTF recommends 
screening for problem drinking in all adults and questioning 
regarding other drug abuse in those considered at increased 
risk. 

Age 65 and Older (Table 7.10) 
This group includes both the "young old" (ages 65 to 79) as 
well as the "oldest old" (ages 80 and beyond), which is now 
the fastest growing segroent of the U.S. population (also see 
Chapters 23 and 24). However, there is tremendous physio­
logic variability in the elderly that makes recommendations 
for prevention based on age alone risky. In both chronologie 
and physiologic terms, aging impacts on some of the criteria 
for preventive interventions outlined earlier in this chapter. 
For example, prostate cancer screening is not indicated for 
many individuals in this group given the long interval be­
tween detection via screening and the earliest time of expected 
impact on mortality. In addition, older adults may wish to fo­
cus primarily on quality of life during their remaining days. 
Screening interventions that are associated with inconven­
ience and discomfort may not be desired, regardless of their 
potential to reduce mortality. Finally, there is a limited evi­
dence base to support many preventive interventions in this 
age. Physicians must discuss these gaps in evidence, the risks 
and benefits of screening, and the quality of life goals of older 
adults before embarking on screening interventions. 

The USPSTF recommends annual influenza vaccination as 
well as a single immunization against Streptococcus pneu­
moniae for all adults of ages 65 and older. Periodic vision and 
hearing screening are also suggested because the incidence of 
both functional vision and hearing problems increases dra­
matically with aging, rising from about 10% at age 65 to ap­
proximately 40% by age 90. Injuries, particularly falls, re­
main an important source of morbidity and mortality in this 
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Table 7.10. Interventions Considered and Recommended for Prevention, Age 65 and Older; leading Causes of Death: Heart 
Disease, Malignancies (Lung, Colorectal, Breast), Cerebrovascular Disease, Chronic Obstructive Pulmonary Disease, Pneumo­
nia, and Influenza 

SCREENING 

Blood pressure 
Height and weight 
Total blood cholesterol 
Fecal occult blood testa and/or sigmoidoscopy 
Mammogram:±: clinical breast exam b (women :::;69 years) 
Papanicolaou (Pap) test (women)C 
Vision screening 
Assess for hearing impairment 
Assess for problem drinking 

COUNSUING 

Substance use 
Tobacco cessation 
Avoid alcohol/drug use while driving, swimming, 

boati ng, etc* 
limit fat and cholesterol; maintain caloric balance; 

emphasize grains, fruits, vegetables 
Adequate calcium intake (women) 
Regular physical activity* 

Injury prevention 
Lap/shoulder belts 
Motorcycle and bicycle helmet<;* 
Fall prevention* 
Safe storage/removal of firearms* 
Smoke detector* 
Set hot water heater to <12()-lJO°F 
CPR training for household members 

Dental health 
Regular visits to dental care provider* 
Floss, brush with fluoride toothpaste daily* 

Sexual behavior 
STD prevention; avoid high-risk sexual behavior*; 

use condoms* 
IMMUNIZATIONS 

Pneumococcal vaccine 
Influenza (a) 
Tetanus-diphtheria (Td) boosters 

CHEMOPROPHYLAXIS 

Discuss hormone prophylaxis (peri- and postmenopausal 
women) 

Interventions for high-risk populations (see detailed high-risk definitions in footnotes) 
POPULATION POTENTIAL INTERVENTIONS 

Institutionalized persons PPO (HR1); hepatitis A vaccine {HR2}; amantadine/ 

Chronic medical conditions; TB contacts; low income; 
immigrants; alcoholics 

Persons 2:75 years, or ~70 years with risk factors for falls 
Family history of skin cancer; nevi, fair skin, eyes hair 
Native Americans/Alaska Natives 
Travelers to developing countries 
Blood product recipients 
High-risk sexual behavior 

Injection or street drug use 

Health care/lab workers 

Persons susceptible to varicella 

dAnnually. 

rimantadine (HR4) 
PPO (HRl) 

Fall prevention intervention (HR5) 
Avoid excess/midday sun; use protective dothing* (HR6) 
PPO (HR1); hepatitis A vaccine (HR2) 
Hepatitis A vaccine (HR2); hepatitis B vaccine (HR7) 
HIV screen (HR3); hepatitis B vaccine (HR7) 
Hepatitis A vaccine (HR2); HIV screen (HR3); hepatitis B 

vaccine (HR7); RPR/VORL (HR8); advice to reduce 
risk of infection (HR9) 

PPD (HR1); hepatitis A vaccine (HR2); HIV screen 
(HR31; hepatitis B vaccine (HR71; RPR/VORl (HR81; 
advice to reduce risk of infection 

PPR (HRl); hepatitis A vaccine (HR2); amantadine/ 
rimantadine (HR4); hepatitis B vaccine (HR7) 

Varicella vaccine (HRl 0) 

lJMammogram q 1-2 years, or mammogram q 1-2 years with annual clinical breast exam. 

CAli women who are or have been sexually active and who have a cervix. Consider discontinuation of testing after age 65 years 
if previous regular screening with consistently normal results. 

*The ability of clinician counseling to influence this behavior is unproven. 

HR1-HIV positive, close contacts of persons with known or suspected TB, health care workers, persons with medical risk fac­
tors associated with TB, immigrants from countries with high TB prevalence, medically underserved low-income populations (in­
cluding homeless), alcoholics, injection drug users, and residents of long-term facilities. 

HR2-Persons living in, traveling to, or working in areas where the disease is endemic and where periodic outbreaks occur (e.g., 
countries with high or intermediate endemicity; certain Alaska-Native, Pacific Island, Native-American, and religious communi­
ties); men who have sex with men; injection or street drug users. Vaccine may be considered for institutionalized persons and 
workers in these institutions, military personnel, and day care, hospital, and laboratory workers. Clinicians should also consider 
local epidemiology. 

HR3-Men who had sex with men after' 975; past or present injection drug use; persons who exchange sex for money or drugs, 
and their sex partners; injection drug-using, bisexual, or HIV-positive sex partner currently or in the past; blood transfusion dur­
ing 1978-1985; persons seeking treatment for STDs. Clinicians should also consider local epidemiology. 

HR4-Consider for persons who have not received influenza vaccine or are vaccinated late; when the vaccine may be ineffec­
tive due to major antigenic changes in the virus; for unvaccinated persons who provide home care for high-risk persons; to sup-
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Table 7.10. (Continued) 

plement protection provided by vaccine in persons who are expected to have a poor antibody response; and for high-risk per­
sons in whom the vaccine is contraindicated. 
HR5-Persons aged 75 years and older; or aged 70--74 with one or more additional risk factors, including use of certain psy­
choactive and cardiac medications (e.g., benzodiazepines, antihypertensives); use of ~4 prescription medications; impaired cog­
nition, strength, balance, or gait. Intensive individualized home-based multifactorial fall prevention intervention is recommended 
in settings where adequate resources are available to deliver such services. 
HR6-Persons with a family or personal history of skin cancer, a large number of moles, atypical moles, poor tanning ability, or 
light skin, hair, and eye color. 
HR7-Blood product recipients (including hemodialysis patients), persons with frequent occupational exposure to blood or blood 
products, men who have sex with men, injection drug users and their sex partners, persons with multiple recent sex partners, per­
sons with other STOs (including HIV), travelers to countries with endemic hepatitis B. 
HR8-Persons who exchange sex for money or drugs, and their sex partners; persons with other STOs (including HIV); and sex­
ual contacts of persons with active syphilis. Clinicians should also consider local epidemiology. 

HR9-Persons who continue to inject drugs. 
HR10-Healthy adults without a history of chickenpox or previous immunization. Consider serologic testing for presumed sus­
ceptible adults. 
Source: u.s. Preventive Services Task Force,9 with permission. 

group but are more likely to occur while performing simple 
daily tasks such as walking to the bathroom at night. Fall pre­
vention measures including regular exercise, environmental 
hazard reduction, and avoiding sedating medications should 
be discussed with all older individuals. Those who are frail, 
have had prior falls, or are at ongoing high risk for falls may 
benefit from a multifactorial intervention that includes home 
assessment and a hip-protective undergarment. 37 End of life 
planning is also an important preventive care topic for older 
patients. The value of medical advance directives in improv­
ing primary care physicians' and lay surrogates' accuracy in 
predicting a patient's wishes for care is unclear. However, ad­
vance directive discussions and documentation may improve 
the prediction of patients' wishes by hospital-based physicians 
and may improve patients' sense of well-being and satisfac­
tion with care. 38 Finally, many elders live in poverty, and 
many reside in assisted living and skilled nursing facilities. 
These older adults are often frail and may face substantial so­
cioeconomic disadvantages. Screening these individuals for 
nutritional adequacy, social isolation, depression, and the abil­
ity to perform basic and instrumental activities of daily liv­
ing should be considered. 

The Process of Delivering 
Preventive Care 

The Move Toward Accountability in 
Preventive Services Delivery 
Physicians are now being held accountable for offering and 
delivering evidence-based preventive services. Quality of care 
models such as the Health Plan Employer Data and Informa­
tion Set (HEDIS) seek to provide health care purchasers and 
consumers with a standard against which individual plans can 
be compared and evaluated. The HEDIS 200 1 measures are 
heavily weighted toward clinical prevention, including items 
such as breast cancer screening rates, childhood immuniza­
tion status, and rates of advising smokers to quit. Health plans 

and clinicians that fail to meet quality thresholds for these 
indicators are at risk for declining patient enrollment as con­
sumers transfer their care to "higher performers." Neverthe­
less, delivering individualized, evidence-based clinical pre­
ventive services remains a formidable challenge. This section 
provides a list of issues hindering the delivery of optimal clin­
ical preventive services and provides potential solutions sug­
gested by the research literature. 

Organizational Issues and Potential Solutions 
Issue 1: Time Constraints of the Clinical Encounter 
There is a finite amount of time that can be spent with each 
patient, and in this time the physicians must address a range 
of concerns in addition to providing clinical preventive serv­
ices. In the landmark Direct Observation of Primary Care 
(DOPC) study. one third of 4401 patient encounters included 
discussion of at least one preventive service, but only 3% of 
the all encounter time was allotted to preventive services.39 

Time pressures will increase with the aging of the population, 
as more patients present with multiple chronic diseases, con­
ditions, and functional limitations. 

Potential Solutions. Physicians must employ the incremen­
tal approach to clinical prevention that is endorsed by the 
USPSTF. The most urgent priorities for prevention can be ad­
dressed first, leaving others for future encounters. Standard 
"scripts" or minipresentations concerning common preventive 
topics may increase efficiency. 

Issue 2: Limited Dissemination of New Findings 
and Evidence-Based Prevention Guidelines 
The dissemination of evidence-based prevention guidelines in 
textbooks and journals has limited impact. Such resources, 
while valuable, rapidly become out of date and may not be 
readily available at the point of patient care. 

Potential Solutions. Evidence-based summary resources 
that present up-to-date information in a rapid-use format 
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include Patient-oriented evidence that matters (POEMs), 
http;//www.jfponline.com; clinical evidence, http://www. 
clinicalevidenceonline.coml; the Cochrane Library, http:// 
www.updateusa.comlclibhomelclib.htm; and the ACP Journal 
Club, http://www.acponline.orgljournalslacpjc/jcmenu.htm. 
The Internet is already an established tool for the delivery of 
recommendations at the point of care. In the near future, palm­
top computers will allow even better point of care access to 
recommendations. 

Issue 3: Competing and Conflicting 
Recommendations 
Many organizations publish recommendations advocating clin­
ical preventive services that are not evidence-based. Clinicians 
may become confused by conflicting guidelines and are often 
faced with patients requesting interventions that are promoted 
by these organizations but not supported by rigorous evidence. 

Potential Solutions. The USPSlF recommendations should be 
utilized whenever possible, and patients should be infonned 
about the levels of evidence for specific interventions. Pre­
vention plans that account for local practice characteristics 
and patient risk factors, preferences, and beliefs can then be 
negotiated. 

Issue 4: Lack of Office Systems Organized to 
Provide Effective Preventive Services 
Office systems used by practices with successful prevention 
efforts include designated roles for staff at all levels, paper 
and computer-based health risk appraisal tools, reminder sys­
tems, patient education materials, and record systems, and a 
quality monitoring and improvement process. 

Potential Solutions. The best-known set of materials aimed at 
improving clinical prevention is Put Prevention into Practice 
(PPIP). The PPIP kit is paper-based and includes flow sheets, 
patient-held prevention records, a clinician handbook. preven­
tion prescription pads, medical record reminder stickers, pa­
tient reminder postcards, and posters for waiting and examina­
tion rooms. Implementing the PPIP office system has been 
shown to modestly increase the rates of delivery of multiple 
USPSTF-recommended preventive services. However, dis­
semination of PPIP has been slow and limited, the absolute in­
crease in rates of delivery for specific services is small, and the 
positive effects related to its implementation diminish beyond 
I year of follow-up.'" Both paper and computer-based reminder 
systems, including those linked to comprehensive electronic 
medical records, have been shown to improve rates of preven­
tive services delivery, and the impact appears greatest when the 
reminder is provided to the physician at the time of a patient 
visit.41 As for PPIP, the number of practices utilizing such re­
sources is small and their absolute impact has been limited. 

The smaller than anticipated impact of these tools has led 
to the recognition that the problem of low preventive service 
delivery rates is a complex, systems issue. The DOPC study 
suggests there are two major differences between practices 
delivering limited preventive services and those providing 
higher levels of these services: (1) the degree of pro-activity 

in dealing with competing practice demands, and (2) physi­
cian philosophy.42 Practices with the greatest need to improve 
preventive care may be the least likely to implement programs 
like PPIP due to overwhelming competing demands, such as 
a practice that is heavily weighted toward acute medical care 
or physicians with a low "prevention orientation." Develop­
ing and testing approaches to dealing with competing de­
mands in primary care and changing physician behavior 
should be given the highest priority. In the meantime, adapt­
ing generic materials to individual practice circumstances and 
enlisting nonphysician clinic staff in prevention efforts are 
useful first steps. For example, modification of PPIP flow 
sheets to meet local needs may result in better acceptance of 
the materials and higher rates of flow sheet completion,43 and 
simple mailed or telephone call reminders provided by non­
physician staff can increase childhood immunization "up to 
date" rates.44 In the future, remote home-based health risk ap­
praisals, conducted using the Internet and other distance 
communications technologies, are likely to become routine. 

Issue 5: Poor Reimbursement for 
Preventive Services 
Io 1988 less than 5% of health care expenditures in the United 
States was allocated to prevention, and only one third of those 
expenditures were allocated to clinical prevention.45 Tobacco 
cessation counseling and hearing, vision, and blood pressure 
screening are all endorsed by the USPSlF for older adults, 
yet none are covered by Medicare. Paradoxically. many states 
mandate coverage for screening services not recommended 
by the USPSlF. 

Potential Solutions. Physicians must remain advocates for a 
preventive health care agenda, making sure local congres­
sional representatives and health plans are aware of shortfalls 
and ntisplaced priorities. 

Physician and Patient Issues and 
Potential Solutions 
Issue 1: Failure to Adopt and Maintain a 
Prevention Orientation 
Despite the proven benefits of many clinical preventive efforts, 
some physicians have a practice style that de-emphasizes pre­
vention. Io the DOPe study, physicians with a higher volome 
practice had lower up-to-date rates of preventive screening and 
counseling services and immunizations.46 Female physicians 
have consistently been shown to offer more clinical preventive 
services than male physicians, and the effect is not limited to 
gender-specific interventions.47 In addition, some patients do 
not embrace the concept of clinical prevention. 

Potential Solutions. All physicians, and particularly males and 
those working in high-volume settings, should carefully exam­
ine their practice style to ensure it is prevention-centered. Physi­
cians must open a dialogue with patients who do not have a pre­
vention orientation by pmviding individually tailnred 
infonnation and collaborating to determine the areas in which 
the patient is most ready to accept preventive interventions. 



Issue 2: Holding on to Non-Evidence-Based 
Beliefs and Practices 
Given the time constraints of the modem clinical encounter, 
it is critical to discard disproved and questionable preventive 
practices. Focusing on such services reduces the amount of 
time and money that can be devoted to providing evidence­
based services and compounds many of the issues listed 
above. For example, the "complete physical" appointment ac­
counts for as much as one third of physicians' time spent see­
ing patients in some practices, yet many elements of this veo­
erable activity have no proven value. 

Potential Solutions. Physicians must let go of non-evidence­
based prevention ideas as part of the solution to the compet­
ing demands issue. Since many patients never make check­
up visits, preventive services are best delivered over time, 
during acute illness and other visits. Making the shift away 
from the "complete physical" model will require patient ed­
ucation, since people have come to expect certain low-yield 
maneuvers and interventions. A caring, "high-touch" manner 
can be conveyed to patients without resorting to the mislead­
ing reassurance of a normal heart and lung examination. Pa­
tients who request non--evidence-based interventions should 
be congratulated for their interest in prevention and their 
health. The dialogue should focus on the reasons for the pa­
tient's concern about the health issue in question. The evi­
dence to support the intervention should be summarized and 
placed in the context of the individual. Finally. a prevention 
plan is negotiated. Although some patients may still insist on 
non--evidence-based interventions, most will be satisfied with 
this approach. 

Issue 3: Failure to Account for Varying 
Patient Health-Belief Models 

The United States is increasingly multicultural, and culture 
and ethnicity impact on every aspect of preventive care, from 
genetics to health behavior. Some traditional cultural health 
belief models do not include the Western construct of the con­
cept of prevention. 

Potential Solutions. Physicians should learn about the eth­
nic groups, cultures, and socioeconomic strata represented in 
their patient population. A rapid overview can be obtained us­
ing the U.S. Census Bureau's WWW site at http://www.cen­
sus.gov, which includes color maps and tables detailing the 
ethnic distribution of local neighborhoods, language spoken 
at home, and aggregate family incomes. Becoming involved 
in community cultural and ethnic activities is an important 
next step. Perhaps the most important skill in providing mul­
ticultural care is to approach each patient without relying on 
cultural stereotypes. Differing degrees of acculturation and 
interindividual variability in beliefs make such generaliza­
tions dangerous. 

Issue 4: Poor Preventive Communication Skills 
Just as physicians must learn key physical examination and 
history-taking sI?lls to diagnose acute medical illnesses, they 
must also acquITe and maintain the communication skills 
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needed to provide optimal clinical prevention. These skills in­
clude the ability to (1) translate research and statistics into lay 
terms, (2) determine patient readiness to modify a health risk 
behavior, and (3) negotiate a clinical prevention plan. 

Potential Solutions. Health systems increasingly offer com­
munication skills training to physicians, recognizing that de­
ficiencies result in poorer health care outcomes and higher 
costs. Although the best method of conveying health risk in­
formation to patients remains unclear, helping patients to un­
derstand bow a health problem develops (its antecedents) and 
to recognize what could happen to them as a result (its con­
sequences) may be more successful than simply providing nu­
merical risk information.48 In determining a patient's readi­
ness to change a risk behavior, the transtheoretical model 
provides a useful framework (Table 7.11)49 The model il­
lustrates that changes in behavior occur gradually, through a 
predictable series of steps. Individuals seldom skip steps, so 
that the physician's role is to assist them in moving to the 
next stage of change rather than to push them toward behav­
ior change in one giant leap. The model also acknowledges 
that most individuals undergo behavior relapses after suc­
cessful change. Knowledge of the model may remove the 
sense of fatalism many physicians feel when trying to help 
patients change their behaviors and reinforce the importance 
of providing the right input at the right stage. For example, 
repeatedly pressuring a smoker at the precontemplation stage 
to pick a quit smoking date may create an adversarial rela­
tionship, reinforcing the negative behavior and making it less 
likely the individual will consider cessation. Instead, ac­
knowledging the lack of readiness to quit, spending a few mo­
ments to explore the reasons for smoking, and providing ed­
ucation about the hannful health effects of smoking may 
encourage patient contemplation, setting the stage for even­
tual cessation. 

Table 7.11. Ladder of Behavioral Change 

Model stage Patient manifestations 

Precontemplation 
health 

" i Contemplation 

" i Preparation 

t i 
Action 
t i 

Maintenance 
t i 
Relapse 

Not thinking about change; may be 
reSigned to behavior; feeling of no 
control; denial of problem; may 
believe consequences are not serious 

Weighing benefits and costs of the 
current behavior and the proposed 
change 

Experimenting with small changes in 
behavior 

Taking a definitive action to change 

Maintaining the new behavior over time 

Experiencing normal part of the process 
of change; often feel demoralized, 
may interpret small "slips" as irrevo­
cable slide back to prior behavior 

Source: Prochaska et al,49 with permission. 
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Issue 5: Failure to Recognize and Acknowledge 
the Harms of Screening 
Clinical prevention saves many lives but also has potential 
hanns, such as complications of diagnostic procedures and pa­
tient anxiety. Physicians generally underemphasize the harms 
of screening in a well-intentioned effort to help as many peo­
ple as possible. For example, although FOBT has been shown 
to reduce the relative risk of colorectal cancer death by 33%, 
the absolute reduction in all-cause mortality associated with 
testing is only 0.3% and the false-positive rate is high. Many 
screened individuals must undergo potentially morbid proce­
dures such as colonoscopy to realize the small absolute re­
duction in mortality. In addition, some physicians continue to 
offer worthless services due to misguided medicolegal con­
cerns. Patients have also been conditioned by the health care 
system and the media to believe aU preventive care is more 
beneficial than hannful. These beliefs and practices place pa­
tients at an unjustifiably increased risk of harm. 

Potential Solutions. When possible, decisions regarding 
whether to offer a preventive service should be based on ab­
solute reductions in all-cause mortality rather than relative re­
ductions in disease-specific outcomes. Hann counseling must 
be provided when screening also has the potential for adverse 
consequences. The infonned consent model, developed for 
clinical research, should be applied. For interventions with 
proven benefit and minimal or no adverse consequences, such 
as counseling regarding infant car seat use, infonned consent 
is not necessary. 
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Health Promotion 

Richard Kent Zimmerman and Mary Patricia Nowalk 

Lifestyle Factors and Risk 
of Disease 
Reduction in risk for a variety of chronic diseases can be 
achieved through the adoption and maintenance of healthy 
lifestyles. Smoking, low levels of physical activity, excess 
body weight, and other conditions related to high-fat, calori­
cally dense diets contribute to development or worsening of 
many forms of cancer, coronary heart disease (CHD), dia­
betes, osteoarthritis, gallbladder disease, sleep apnea, and hy­
pertension (Fig. 8.1). An estimated 700,000 deaths (33%) in 
the United States in 1990 were attributable to tobacco use, di­
etary factors, and activity patterns. I Health promotion prac­
tices by primary care physicians in the form of assessment, 
assistance with lifestyle change, and encouragement in gen­
eral, are low cost in comparison to the benefit to patients. 

Tobacco Use 

Prevalence of Smoking in the United States 
It is estimated that 48 million adult Americans (25%) cur­
rently smoke" Approximately 3,000 young people become 
regular smokers each day, and the number of frequent smok­
ers among high school students has increased to 16%' De­
mographic characteristics of persons more likely to smoke are 
male gender, socioeconomic status below poverty level, edu­
cation level less than 13 years, and Native-American and 
Alaskan-Native ethnicity.4 

Impact of Tobacco on Health 
Smoking has long been recognized as the single largest 
cause of preventable death in the United States, causing 
more than 430,000 deaths annually.s Smoking contributes 

to morbidity and mortality both directly and indirectly. By­
products of tobacco are among the most potent of human 
carcinogens and are linked to 30% of all cancer deaths an­
nually, especially neoplasms of the lung, mouth and throat, 
pancreas, kidney, bladder, and uterine cervix. l Smoking is 
responsible for 180,000 deaths due to cardiovascular disease 
and is related to respiratory illness such as bronchitis and 
emphysema, gastrointestinal disorders, and cerebrovascular 
disease. Smoking during pregnancy accounts for about one 
fifth of low birth weight neonates and about one twentieth 
of perinatal deaths. 

Enviromnental tobacco smoke (ETS) contains over 4,000 
chemical compounds, many of which are toxic and/or known 
carcinogens. ETS causes an estimated 3,000 deaths from lung 
cancer and 35,000 to 40,000 deaths from heart disease and a 
variety of respiratory problems among nonsmokers. Among 
children, ETS increases the risk of lower respiratory tract in­
fections, resulting in 7,500 to 15,000 hospitalizations, exac­
erbation of asthma. and increased ear infections.2 

In the United States alone, the financial burden of medical 
treatment for smoking-related diseases, lost productivity and 
earnings, and premature death total nearly $100 billion' In 
1990 cigarette smoking resulted in 5 million estimated years 
of potential life lost prior to life expectancy.6 

Smoking Cessation 
The health benefits of smoking cessation are immediate and 
profound. Within a half hour of quitting, blood pressure re­
turns to precigarette levels. After only I day, the risk of heart 
attack decreases. Lung function improves by as much as 30% 
within 3 months.7 Smoking cessation reduces all-cause mor­
tality as well as the risk of cancer, myocardial infarction, 
stroke, chronic obstructive pulmonary disease mortality, pe­
ripheral artery disease, and low birth weight' Although the 
risk of CHD death is reduced by 50% in 1 year, a 50% re-
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Fig. 8.1. Prevalence of modifiable risk factors for heart 
disease and stroke. 

duetion in the risk of cancer requires approximately 10 years. 
Compared to women who smoke throughout pregnancy, those 
who stop by the 30th week of gestation have infants with 
higher birth weights and lower perinatal mortality. 

Although many adults express interest in quitting, it is 
not easily achieved. Nicotine is the addictive drug in tobacco; 
however, other factors contribute to tohacco dependence. They 
include habit cued by daily activities, pleasure, and self­
medication to reduce negative affect and withdrawal symp­
loms.9 Furthermore, nicotine produces euphoria similar to that 
from other addictive psychomotor stimulants and has addictivc 
pharmacologic and behavioral propenies that are similar to 
heroin and cocaine. Symptoms of nicotine withdrawal include 
depression, irritability, restlessness, headache, fatigue, in­
creased appetite. Both the smoking habit and its associated 
activities, as well as nicotine withdrawal symptoms, make 
smoking cessation physically and psychologically difficult. Re­
cidivism is high. Therefore, tobacco dependence is increasingly 
viewed as a chronic disease that requires ongoing assessment 
and intervention. 
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Table 8.1. The 5 A's for Brief Intervention 

Ask aboul 
tobacco use. 

Advise to quit. 

Assess willingness to 
make a quit attempt. 

Assist in quit attempt. 

Arrange followup. 

Identify and document tobacco use 
status for every patient routinely 
(e.g., at every visit) 

In a clear, strong and personalized 
manner, urge every tobacco 
user to quit 

Is the tobacco user willing to make 
a quit attempt at this time? 

For the patient willing to make a 
quit altempl, use counseling and 
pharmacotherapy to help him or 
her quit 

Schedule follow-up contact, prefer­
ably within the first week after 
the quit date 

Source: Modified from Fiore, et al.'i 

Interventions to Assist Patients in 
Tobacco Use Cessation 
The U.S. Public Health Service has recently issued clinical 
practice guidelines for treating tobacco use and dependence.s 

This comprehensive document challenges health care 
providers to treat tobacco dependence as a chronic disease 
and to recognize that effective treatments are available, and 
recommends health system changes that promote assessment 
and treatment and reimburse providers for their effons. The 
guidelines reconunend using the five A's: Ask about tobacco 
use, Advise to quit, Assess willingness to quit, Assist in quit 
attempt, and Arrange follow-up (Table 8.1). An algorithm is 
available to guide the process (Fig. 8.2). The primary inter­
ventions 10 reduce tobacco use are counseling, support, and 
pharmacotherapy. 

All patients who are willing to attempt to quit should be 
provided with counseling. There is a strong dose-response re­
lationship between the amount of counseling time provided 

IFYES /'---------'~ IFNO 

IFYES / 

Provide appropriate 
tobacco dependence 

treatments 

Promote motivation 
to quit 

Prevent relapse 

\ IFNO 

No intervention 
required--encourage 
continued abstinence 

Fig, 8,2, Algorithm for treating tobacco usc. Relapse prevention interventions are not necessary in the case of the 
adult who has not used tobacco for many years. (Modified from Fiore et aI.5) 
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Table 8.2. Estimated Abstinence Rates for 
Pharmacotherapies for Smoking Cessation 

Pharmacology 

Estimated 
abstinence 

rate (%) 

Bupropion SR* 30.5 
Nicotine gum (2 mg) 24 
Nicotine inhaler 23 
Nicotine nasal spray 30.5 
Nicotine patch 18 
Two nicotine therapies 28.6 

Source: Modified from Fiore, et al.5 

*Bupropion sustained release formula. 

Placebo (%) 

17 
17 
10 
14 
10 

fective. Information to guide choice of pharmacotherapy is 
given in Table 8.3. 

A meta-analysis estimated the abstinence rate for bupro­
pion SR at 30.5% compared to 17% for placebo (Table 8.2). 
Possible adverse effects include seizures, bronchospasm, and 
atrioventricular (A V) block. The dose is 150 mg orally for 3 
days and then 150 mg twice a day for 7 to 12 weeks. In one 
study, the abstinence rates at 12 months were 15.6% in the 
placebo group, 16% in the nicotine-patch group, 30% in the 
bupropion group, and 35.5% in the group given both bupro­
pion and the nicotine patch. I I 

and successful quitting. 5 Some of the topics that can be dis­
cussed arc setting a plan for quitting, problem-solving skills, 
relapse prevention, obtaining social support, the availability 
of pharmacotherapy, and scheduling fol1ow-up visits with the 
clinician to assist with cessation effort<;. Telephone support 
initiated either by the provider or by the patient, has also been 
recommended as part of a multicomponent smoking cessation 
program. \0 

Cessation rate~ at one year for counseling (4-9%) double for 
nicotine patches (9-25%).5 Similar rates are noted for nicotine 
gum (Table 8.2).12 Nicotine patches may cause skin irritation, 
dizziness, tachycardia, headache, nausea, vomiting. Nicotine 
gum can cause throat irritation, mouth ulcers, hiccups, nausea, 
and tachycardia. Side effects of nicotine nasal sprays are nasal 
and throat irritation, which genemily subside after 1 to 2 weeks. 
Inhalers also cause coughing and throat irritation. 

Weight gain is often a concern of smokers, yet research has 
shown that weight gain during quitting averages 10 pounds, 
with women gaining more weight than men. Because the 
health risks of smoking are more immediate and dangerous 
than the risks of modest weight gain, potential weight gain 
should not prevent attempts at smoking cessation. Many of 
the behavioral techniques used to quit smoking can later be 
modified and u~ed to shape dietary behavior for weight loss. 

It is now recommended that all patients without con­
traindications be offered pharmacotherapy such as bupropion 
or nicotine replacement therapy (Table 8.2). Clonidine and 
nortriptyline are second-line medications and may be consid­
ered if the aforementioned first-line medications are not ef-

Table 8.3. Prescribing Pharmacotherapy for Smoking Cessation 

Question 

What factors should a clinician consider 
when choosing among the five 
fir~t-line pharmacotherapies? 

Are pharmacotherapeutic treatments 
appropriate for lighter smokers (e.g., 
1 0-15 cigarettes/day)? 

Which pharmacotherapie~ should be 
considered with patients particularly 
concerned about weight gain? 

Are Ihere pharmacotherapies that should 
be especially considered in patients 
with a history of depression? 

Should nicotine replacement therapies 
be avoided in patients with a history 
of cardiovascular disease? 

May tobacco dependence pharmaco­
therapies be used long-term (e.g., 
6 months or more)? 

May pharmacotherapies ever be 
combined? 

Source: Modified from Fiore, et al.s 

Comment 

Because of the lack of sufficient data to rank-order these five medications, choice of 
a specific first-line pharmacotherapy must be guided by factors such as clinician 
familiarity with the medications, contraindications for selected patients, patient 
preference, previous patient experience with a specific pharmacotherapy (positive 
or negative), and patient characteristics (e.g., history of depression concerns 
about weight gain). 

If pharmacotherapy is used with light smokers, clinicians should consider reducing 
the dose of first-line nicotine pharmacotherapies. No adjustments are necessary 
when using bupropion SR. 

Bupropion SR and nicotine replacement therapies, in particular nicotine gum, have 
been shown to delay, but not prevent, weight gain. 

Bupropion SR and norlriplyline appear to be effective with this population. 

No. The nicotine patch in particular is safe and has been shown not to 
cause adverse cardiovascular effects. 

Yes. This approach may be helpful with smokers who report persistent withdrawal 
symploms during the course of pharmacotherapy or who desire long-term therapy. 
A minority of individuals who successfully quit smoking use ad libitum medica­
tions (gum, nasal spray, inhaler) long-term. The use of these medications long­
term does not present a known health risk. Additionally, the FDA has approved 
the use of bupropion SR for a long-term maintenance indic,llion. 

Yes. There is evidence that combining the nicotine patch with either nicotine gum 
or nicotine nasal spray increases long-term abstinence rates over those produced 
by a single form of pharmacotherapy. Bupropion SR combined with nicotine 
therapy increases abstinence rates. 



Smokers who are unwilling to quit should be advised of 
the risks of continued smoking and the personal benefits of 
quitting. It is recommended that these issues be addressed at 
every visit,S when feasible. 

It is also important to prevent initiation of tobacco use. 
Most adults report that they started smoking as teenagers.2 

Antitobacco messages should be given to children and young 
adults to reduce the chances that a person will begin smok­
ing. A meta-analysis of behavioral impact of antitobacco mes­
sages showed that the best results occur from programs with 
a social reinforcement orientation. 13 Using role playing and 
extended practice, such programs develop abilities to recog­
nize social pressure, develop skills to resist it, and identify 
immediate social (bad breath) and physical (decreased ath­
letic ability) consequences of tobacco use. 

Tobacco dependence treatment during routine physician 
visits has been shown to be cost-effective and in fact has been 
called the "gold standard" for preventive medicine.s The av­
erage cost per smoker of effective smoking cessation treat­
ment is estimated to be $165.61 3 One early meta-analysis 
found that 5.8% more smokers remained abstinent in the in­
tervention groups (counseling, literature, nicotine replacement 
therapy, or a combination) than the control groups after I year 
of follow-upl4 Although this effect may seem modest, the 
impact (effect size) when applied to the entire United States 
is large. 

Resources 
Several organizations have resources available for patients 
and clinicians, including the American Academy of Family 
Physicians (1-800-274-2237; www.aaJjJ.org), the National 
Cancer Institute (1-800-4CANCER; www.nci.nih.gov). the 
American Lung Association (212-315-8700; www./ungusa.org), 
the American Cancer Society (l-800-ACS-2345; www.can­
cer.org), and the U.S. Public Health Service (www.surgeon­
general.gov), which recently released a clinical practice 
guideline on treating tobacco use and dependence. 

Sedentary Lifestyle and Exercise 

Impact on Health 
A sedentary lifestyle increases the risk of mortality from all 
causes. A prospective cohort study revealed increases in all­
cause mortality from 18.6 per 10,000 for the most fit men to 
64 per 10,000 for the least-fit men. IS A similar increase was 
seen in women; the corresponding values were 8.5 and 39.5 
per 10,000, respectively. Other data show that the relative risk 
(RR) of death fmm coronary heart disease is double (RR \.9; 
95% confidence interval \.6-2.2) for sedentary versus active 
occupations.16 Overall, exercise can add up to 2 years of life 
and eliminate one third of the excess deaths due to coronary 
heart disease. 

Other benefits of exercise include better mental health, 
lower risk of hip fracture, and lower risk of adult-onset dia­
betes mellitus (DM). In one cohort study, each 500-kcal in-
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crease in energy expended on leisure-time physical activity re­
sulted in a 6% reduction in risk of developing DM.17 Despite 
the evidence about the benefits of exercise, more than half of 
the adults in the United States do not engage in regular phys­
ical activity. 

Effects of Starting Exercise 
Persons who start exercising at a moderate level (2:4.5 meta­
bolic equivalents) have a 23% lower risk of death than those 
who do not exercise (95% confidence interva14-42%).18 Pur­
thennore, men who change their status from unfit to fit ex­
perience a 44% reduction in mortality.19 Each minute increase 
in maximal treadmill time results in a 7.9% decrease in 
mortality. 19 

Exercise improves cardiovascular fitness, lipoprotein pro­
files, insulin sensitivity, pulmonary physiology, and bone 
mass (Table 8.4). The most important change is improved my­
ocardial oxygen balance, which occurs by improved blood 
supply to the heart, reduced heart rate, reduced blood pres­
sure, and improved stroke volume. Improved fibrinolysis, de­
creased platelet aggregation, lower sensitivity to cate­
cholamine, and decreased insulin resistance also contribute to 
the decrease in mortality and morbidity from coronary heart 
disease. 

Moderate exercise has mental health benefits as well. In 
anxious sedentary adults, it increases aerobic fitness, de­
creases tension and anxiety, decreases depression, decreases 
confusion, and increases perceived coping ability.20 Moder­
ate exercise has also been shown to reduce tension and 
anxiety in the general population2! (see Chapters 31 and 32). 

Concerns about starting an exercise program include injury 
rates and potential impact on arthritis. In a study of elderly 
persons who were starting an exercise program, injury rates 
were 9% for strength training, 5% for walking, and 57% for 
jogging, although there was one person who discontinued ex­
ercising due to injury. 22 Running has not been shown to ac­
celerate the development of radiographic or clinical os­
teoarthritis of the knees.23 Thus, beginning an exercise 
program with more strenuous activities such as jogging may 
lead to an increased rate of injuries, especially in the elderly, 
but does not predispose to arthritis. 

Cost-effectiveness data reveal that the cost for each qual­
ity-adjusted life year gained from physical activity is $11,313, 
which is similar to that from other interventions to prevent 
coronary heart disease.24 

Counseling to Increase Exercise 
In one study, brief physician advice to patients about exer­
cise resulted in increased duration but not frequency of exer­
cise.2s Another study found that risk factor education and 
counseling in the primary care office increased regular exer­
cise.26 Although exercise has been shown to increase 
longevity and physician advice may be effective, many physi­
cians do not routinely incorporate the exercise counseling into 
their practices. 

Experts from the American College of Sports Medicine 
(ACSM) and the Centers for Disease Control and Prevention 
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Table 8.4. Physiologic Effects of Exercise 

System affected Effect 

Cardiovascular Improved balance between myocardial oxygen demand and supply by reduced heart rate, reduced 
blood pressure, increased blood supply to the myocardium, and improved stroke volume 

Increased size of heart muscle, contractility, and chamber size 
Probably reduced risk for lethal ventricular arrhythmias due to lower ischemia, high fibrillation 

threshold, and lessened adrenergic response to stress 
lower systolic blood pressure by 3-11 mm Hg, lower diastolic blood pressure by 3-8 mm Hg, 

depending on initial blood pressure 
Increased blood volume 

Lipids and blood Increased high-density lipoprotein (HDU (5-15% increase), perhaps decreased low-density lipoprotein 
(lOU, decreased total cholesterol/HDl ratio 

Decreased platelet adhesiveness 
Enhanced fibrinolysis 

Obesity and insulin Increased insulin sensitivity and decreased resistance 
Decreased obesity, particularly central obesity 

Pulmonary Increased functional capacity and decreased nonfunctional residual volume 
Increased diffusion 

Bone and muscle Increased bone mass; probably slows decline in bone denSity with age for women 
Greater muscle mass 

Source: Adapted in part from the work of Douglas McKeag, M.D., with permission. 

(CDC) concluded that every adult should exercise for 30 min­
utes on most days of the week at a moderate intensity level 
of 3 to 6 metabolic equivalents (Met).27 Examples of activi­
ties at various Met levels are given in Table 8.5. The ACSM 
and CDC noted that because enjoyment of an activity is re­
lated to participation, moderate-intensity activities are more 
likely to he continued than high-intensity ones. Consequently, 
they reconunended "30 minutes or more of moderate-inten­
sity physical activity on most, preferably all, days of the 
week." They noted that the health benefits of physical activ­
ity accrue in proportion to the total amount of activity per­
formed, measured as calories or minutes of activity. Further­
more, the daily 30 minutes of exercise can be accrued over 
shorter intervals, as three 100minute bouts of exercise result 
in a significant increase in maximal oxygen uptake, although 

Table B.S. Examples of Activities to Achieve Various Levels 
of Metabolic Equivalents 

Metabolic 
equivalents 

2-3 
4-5 

6-7 

8-9 

10-11 
2'12 

Examples 

Bowling, strolling, golf (power cartl 
Walking 3.5 mph, cycling B.O mph, golf 

!carrying clubs), light carpentry, raking 
leaves, table tennis (ping-pongl, dancing 
(e.g., foxtrot), calisthenics, doubles tennis, 
painting 

Walking 5 mph, cycling 11 mph, singles 
tennis, splitting wood, snow shoveling, 
hand lawn mowing, square dancing, 
water-skiing, light downhill skiing, ice 
skating, roller skating, swimming 

Jogging 6 mph, cycling 13 mph, vigorous 
basketball, social squash or handball 

Running 7 mph, racquetball 
Running 8--10 mph, vigorous competitive 

sports {e.g., competitive handball or squashl 

the increase was not as high as for 30 minutes of continuous 
exercise.28 

One study of nonvigorous energy expenditure «6 Met) 
did not find decreased mortality in men even if a large amount 
of time and energy is spent in the nonvigorous activities.29 

Other data suggest a linear dose-response relation between 
activity and health (except for the most vigorous levels or 
more than 3000 kcal per week).8 Hence sedentary persons 
should increase their activity to a moderate level, and mod­
estly active persons should increase their activity to 6 to 7 
Met or higher. 

Stress Testing Prior to Exercise 
Persons with cardiac risk factors such as hypercholes­
terolemia, hypertension. diabetes mellitus, tobacco use, or a 
family history of heart disease may need an exercise stress 
test prior to beginning an exercise program. Persons of age 
40 years or younger with two or more cardiac risk factors and 
persons of ages 41 years or older with one or more cardiac 
risk factors generally should have an exercise stress test prior 
to beginning an exercise program. 

Exercise Prescription 
The exercise prescription should identify activity, frequency, 
duration, intensity, and program elements. These aspects of 
the exercise prescription should be individualized to the pa­
tient; activity, frequency, and duration have been discussed 
previously. Intensity is based on a set percentage of the max­
imal predicted heart rate (MPHR), which can be detemtined 
by the formula 220 - age (Table 8.6). Sedentary persons may 
start by achieving 60% of MPHR and gradually progress to 
higher percentages; 90% is the maximum recommended. Pr0-
gram elements should include warm-up for 5 minutes with 
stretching exercises, the activity itself, and a 2- to 3-minute 
cool-down period. 



Table B.6. Heart Rates According to Age 

Heart rate (bpm) 

60% of 90% of 
Age (Years) maximum maximum Maximum 

20 120 180 200 
30 114 171 190 
40 108 162 180 
50 102 153 170 
60 96 144 160 
70 90 135 150 

The formula for maximum predicted heart rate is 220 - age and 
may not be accurate if rate-altering medications such as {3-block­
ers are being taken. 

Nutrition 
Good nutrition is essential throughout the life span to ensure 
proper growth and development, maintenance of health, re­
covery from acute illness, and prevention of chronic disease. 
In the United States, undernutrition resulting from inadequate 
food intake exists only in certain high-risk population groups. 
However, overnutrition and nutrient imbalances contributing 
to overweight, obesity, and a variety of chronic diseases are 
widespread among Americans. Unlike smoking or alcohol 
use, eating is a daily behavior that cannot be completely elim­
inated. Moreover, eating behavior is entwined with religious, 
cultural, and regional traditions that are not easily abandoned. 
Despite recommendations for healthful eating, taste and cost 
have been found to best predict food choices,3o and individ­
uals will preferentially choose foods with which they are more 
familiar.31 This section addresses principles of good nutrition 
for maintenance of health and prevention of chronic diseases 
for the general population. 

Caloric Needs 
Caloric needs are determined by basal metabolic rate (BMR) 
and level of physical activity. BMR is highest during periods 
of growth and development, is proportional to the percentage 
lean body mass, and generally decreases with age. BMR ac­
counts for approximately 80% of total caloric needs in seden­
tary persons and 60% for very active individuals. Table 8.7 
shows recommended caloric intake for adults. Maintaining 
caloric intake near these levels will help adults prevent weight 
gain. A caloric excess of only 100 kcaVday will result in a 
10-lb weight gain in I year. Therefore, it is essential to make 
routine adjustments in caloric intake or expenditure to main­
tain one's weight. To lose weight, it is necessary to reduce 
caloric intake below levels needed to maintain weight or to 
increase caloric needs through physical activity. In addition 
to increasing caloric expenditure, physical activity also helps 
to increase BMR among sedentary individuals and to offset 
the decrease in BMR that accompanies caloric restriction. 

Dietary Fat 
Dietary source of calories is just as important for prevention 
of chronic disease as is total intake of calories. High fat in-
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take, especially saturated fat has been linked to CHD, colon 
cancer, and breast cancer. Reduction of total fat and saturated 
fat intakes has been shown to reduce blood cholesterol lev­
els, and lower total and saturated fat intakes are associated 
with decreased risk of hyperlipidemia and CHD. Although to­
tal fat and saturated fat intakes have declined over the past 
30 years, they are still above recommended levels, at 33% 
and 11%, respectively.32 Current guidelines recommend a 
maximum 30% of calories from all types of fat, with < 10% 
saturated fat, 60% or more from carbohydrates, and 10% from 
protein. In a 2,OOO-kcal diet, the total fat intake should be 
<65 g, saturated fat <20 g, carbohydrate 300 g, and protein 
50 g. Recent guidelines issued by the National Heart, Lung, 
and Blood Institute (NHLBI) recommend saturated fat intake 
of <7% of calories and cholesterol intake <200 mg/day for 
individuals at high risk of CHD'3 

Fat is the most calorically dense macronutrient providing 
9 kcallg, compared with about 4 kcallg for both carbohydrates 
and protein. Nutrition fact labels on most foods provide con­
sumers with the information needed to determine whether or 
how much of a given food is an appropriate choice. 

The Food Guide Pyramid 
A simple way to ensure that individuals eat a balanced diet is 
to base food choices on the Food Guide Pyramid (Fig. 8.3). 
The pyramid recommends 6 to 11 servings from the bread, ce­
real, rice, and pasta group, 3 to 5 servings from the vegetable 
group, 2 to 4 servings from both the milk. yogmt, and cheese 
group and the meat, poultry, fish, dry beans, eggs, and nuts 
group. Individuals with lower caloric needs shonld eat the 
smaller number of servings and those with higher caloric needs 
should eat the larger number of recommended servings. Within 
each food group there is a wide variety of foods available and 
selection of foods from all groups is encouraged. 

Studies have shown inverse relationships between physical 
activity levels and intake of nutrients associated with chronic 
disease, i.e., fat, saturated fat, and cholesterol. More active in­
dividuals consumed more fiber, vitamins, calcium, and less to­
tal fat and saturated fat than sedentary individuals.34.35 

Table 8.7. Recommended Daily Calorie Intake by 
Gender, Age, and Activity level 

Calorie intake 

low Moderate High 
Age (years) activity activity activity 

Men 
19~24 2300 3000 3700 
25~50 2300 3000 3800 
51+ 2000 2600 3200 

Women 
19~24 1800 2200 2600 
25~50 1800 2200 2600 
51+ 1700 2000 2400 

Source: Adapted from data from the National Research Coun­
cil. Recommended dietary allowances, 10th ed. Washington, 
DC: National Academy Press, 1989:29, 330; compiled by the 
National Food Processors Association. 
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qy 
Fig. 8.3. Food Guide Pyramid. 
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The recently revised Dietary Guidelines for Americans36 

address the interactions among diet, body weight, and phys­
ical activity by encouraging all Americans to make sensible 
food choices, be physically active on a daily basis, and achieve 
a healthy body weight. The Food Guide Pyramid is the daily 
food choice guide incorporated into the dietary guidelines. 

Weight Control and Weight Maintenance 
Recent guidelines on the treatment of overweight and obe­
sity37 have highlighted the need for comprehensive eval­
uation and treatment of a health condition that has reached 
epidemic proportions. There are an estimated 97 million 
Americans who are overweight or obesc. Both conditions Icad 
to increased risk of diabetes, hypertension, CHD, stroke, gall ­
bladder di sease, osteoarthritis, dyslipidcmia, slecp apnca, and 
cancer of the colon, breast, prostate, and endometrium. AIl­
cause mortality also increases with increasing body weight.37 

Overweight is defined as body mass index (BMI) = 
25-29.9 kg/m2; obese is BMI > 30 kg/m2 To detennine BMI 
usi ng pounds and inches, BMI = [weight (lbs. ) X 703] -;­
[height (in.) X height (in.)J. Alternatively, waist circumfer­
ence can be used as a measurement of weight related risk. For 
men, waist circumference >40 inches (102 cm) and for 
women, waist circumference> 35 inches (88 cm) are con­
sidered to be high risk. Among those who are overweight, 
goals for weight loss should be to (I) reduce body weight; (2) 
maintain a lower body weight over the long teon; and (3) at 
a minimum, prevent further weight gain. 

The role of the health care provider is to assess level of 
overweight and other risk factors , assess patient's readiness 
to attempt weight loss, assist patient in setting realistic goals, 
provide patient with behavioral techniques for achieving 
goals, and provide support and follow-up. An appropriate 
weight loss goal for most patients is J to 2 Ibs/week, or a 
caloric deficit of 3500 to 7000 calories. Intake and increases 
in activity should reflect such a difference from baseline lev­
els. Specific techniques to facilitate weight loss include self-
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monitoring; real istic goal setting; making small changes; sub­
stituting lower calorie foods; increasing nutrient-dense, low­
calorie foods; and increasing physical activity. Techniques 
used may vary from person to person. For patients with se­
vere obesity or moderate obesity with comorbidities, phar­
macotherapy or surgery may be considered. 

Other Important Nutrients 
Several other nutrients warrant special mention because of 
their association with a number of chronic diseases. These in­
clude calcium, fiber, vitamins, and other minerals. Calcium 
intake over the lifetime, but especially before age 30, is as­
sociated with peak bone mineral density and ultimately to the 
risk of osteoporosis. The greater the bone mineral density, the 
less susceptible bone is to breakage due to bone resorption 
that occurs with aging, but especially following menopause. 
Calcium intake of 1300 mg for adolescents and 1000 mg for 
adults,38 while not difficult to achieve, requires thoughtful 
food selection. Dairy products are the primary source of cal­
cium; however, replacement of liquid milk by other bever­
ages such as carbonated drinks, sport drinks, and coffee con­
tributes to low average calcium intakes. Calcium fortification 
of such foods as orange juice, breakfast cereals, and other 
grain products should help to reverse thi s lrend. Patients 
should be encouraged to choose calcium-fortified products if 
they do not regularly consume dairy products. 

Fiber, though not a nutrient per se, is an essential part of a 
healthful diet, as it provides bulk, aids digestion and elimi­
nation, and may lower low-density lipoprotein levels. Dietary 
fiber, the nondigestible portion of plant foods, is found in 
whole grains, vegetables, and fruits that are consumed in a 
state as close to natural and as unrefined as possible. High~ 
fiber diets are generally lower in total and saturated fat, and 
are associated with lower risk of CHD and several foons of 
cancer including colon cancer (also see Chapters 76 and 92). 

Daily needs for vitamins and minerals can generally be met 
with consumption of a varied, balanced diet as delineated in 



the Food Guide Pyramid. For individuals whose intake is lim­
ited by choice or amount of foods, a multivitamin/mineral 
supplement is recommended. Most adolescent girls and pre­
menopausal women should take an iron supplement, as it is 
difficult to meet the recommended daily intake (15 mg) from 
foods alone. Women intending to conceive should be aware 
of recommendations to increase folate consumption before 
conception; pregnant women should consume 600 JLg folate 
per day. Many grain foods are also fortified with folate, along 
with other B vitamins. Several vitamins (fat soluble) and min­
erals (such as selenium) are dangerous in large amounts. Toxic 
levels of these nutrients can be attributed to use of high-dose, 
single-nutrient supplements. 

Herbals and Other Supplements 
Dietary supplements, herbals, botanicals, enzymes, and 
metabolites are part of a growing multibillion dollar business. 
Some of the reasons people are turning to such products are 
prevention or treatment of chronic disease, supplementation 
of poor diet, weight loss, and distrust or cost of approved 
pharmaceuticals. Yet most dietary supplements are not regu­
lated by the Food and Drug Administration (FDA). The re­
sponsibility for identity, purity, quality, strength, and com­
position of dietary supplements is left to the manufacturer. 39 

It is important to assess patients' use of dietary supplements, 
as many supplements interact with medications or may in­
fluence diagnostic test results. Furthennore, some patients 
may delay treatment for certain conditions because they are 
using dietary supplements. 

Resources 
There are many resources available for clinician and patient ref· 
erence regarding nutrition and weight loss issues, including the 
American Dietetic Association (800/366-1655), National City 
for Nutrition and Dietetics Infonnation Line (www.eatright.org), 
Food and Nutrition Board of the Institute of Medicine (www4. 
nas.edullOMJIOMhome.nsj), Food and Nutrition Information 
Center (www.nalusda.gov(fnic), and the Food and Drug Admin­
istrntion (wwwfda.gov). The Practical Guide for the Identifica­
tion, Evaluation, and Treatment of Overweight and Obesity in 
Adults can be obtained from NHLBI at www.nhlbi.nih.gov. 
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9 
Health Care of the 
International Traveler 

David N. Spees 

Health care of the international traveler starts with pretravel 
education and prevention and ends with posttravel evaluation 
for exposures to diseases not normally encountered in the 
country of origin. 

Travel History 
The goals of the pretravel visit are (I) education of the trav­
eler, (2) assessment of the risk of exposure to preventable dis­
eases, and (3) provision of preventive and prophylactic care. 
The travel history is the most important component for assess­
ing risk. Critical elements include the type and purpose of the 
trip, departure date, itinerary, duration and degree of risk, cli­
mate and altitude, mode of travel, and place of sleep. This ad­
ditional information complements the standard medical history 
and evaluation. Figure 9.1 is a sample history form. 

Trip Risk Assessment 
The risk of encountering health problems during travel cor­
relates directly with the type of trip. Exposure increases in 
about the following order of trip type: Cruises are the least 
hazardous, as passengers spend the nights aboard, limiting ex­
posure to indigenous diseases and arthropods. Pleasure and 
adventure seekers require special attention depending on their 
definition of ''pleasure'' or "adventure"; some are only sight­
seers, whereas others are seeking sexual encounters. Business 
trips can be lonely and prolonged. This isolation from family 
and familiar mores can result in behaviors or pleasures not 
normally risked. The most hazardous common trip for trav­
elers is a safari, typically to East Africa. Most safaris are phys­
ically comfortable, but exposure to insect-borne disease, lo­
cal water, and native food is frequent. Of higher risk are visits 
to family and friends or others living on the local economy 
of developing countries, such as teachers, students, and mis­
sionaries. These visitors often travel with children, feel pres-

sure to conform to local customs, do not want to offend lo­
cal hosts and relatives with their Western differences, are in 
close contact with indigenous people, and have high exposure 
to insect-borne disease. Many immigrants return to their na­
tive countries having lost their previous partial immunities 
(e.g., against malaria and diarrhea) and underestimate their 
risk and that of their children. Travelers at the highest risk are 
trekkers, campers, bikers, and rafters. Although they are usu­
ally better prepared by more pretravel self -education and are 
more aware of their risks, they are also more adventuresome, 
more medically compromising, and often financially unwill­
ing to purchase expensive medications and vaccines. 

Medical History 
Certain factors in the medical history have special signifi­
cance to travel medicine. The medical history form in Figure 
9.1 highlights these key factors. The existence of any of these 
conditions or allergies may preclude trips of certain types and 
may be contraindications to vaccines and medications, such 
as antimalarial drugs, specifically prescribed for travelers. Im­
plications of a positive reply are covered in the sections Pre­
vention and Preexisting Diseases, below. 

Prevention 
The purpose of the patient's pretravel visit is to obtain pre­
ventive services. Elements of prevention should include edu­
cation, inununizations, prophylaxis for malaria and high alti­
tude illness, and medication for traveler's diarrhea. 

Pretravel Education 
Education is central to the travel visit. Its role is risk reduc­
tion and preparedness for possible problems or aggravation 
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Patient name Age __ 

Today's date __ Departure date __ _ 

Type of trip: 

Cruise 

Pleasure/adventure 

Business 

Safari 
__ Family/friends 

__ Studying 
__ Teaching 

Missions 
__ Trekking 
__ Rafting 

Itinerary: 

City/province/country No. of days 

Will you be: 
__ Staying exclusively on a cruise ship? 
__ Staying in a hotel? 

__ Staying in a home? 

__ Climbing above 8,000 ft/2500m? 
__ Camping? 

__ Entering a jungle? 

Medical history: 

Do you have any of the following? 

Asthma __ Kidneytbladder trouble 
Heart trouble __ High blood pressure 

__ Ulcers/prior __ Diabetes 
stomach surgery __ Psoriasis 

Arthritis __ Weak immunity 

Bronchitis! 
emphysema 

List other medical problems: 

1. 

Current medications: 

1. 

2. 
3. 

2. 

3. 

Allergies: 

None known 

__ Neomycin/streptomycin/polymyxin B 

__ Eggs 

__ Other medication allergies-piease list 

Have you ever had red measles? Or after 1956 
had the red measles vaccine? --

Pregnant? 

__ Yes/maybe __ Impossible 

No, type of contraception 

Fig. 9.1. Medical history form. 

of existing problems. A checklist of those education items 
(Fig. 9.2) can be used as a prompt for the patient visit. 

Water and Food Safety 
The maxim is, "Cook it, boil it, peel it, or forget it." Boiling 
clean water for 3 minutes at any altitude is sufficient. A 
I-minute boil will pasteurize water for most situations. Bot­
tled water is generally safe, if the sealed cap is removed only 
in the tourist's presence. Chlorine and iodine tablets are avail­
able in camping stores and sufficiently kill organisms for the 
immunocompetent; iodine is more efficacious. Water filters 
are not recommended because of insufficient testing or inad­
equate filtering of viruses. Avoid aU tap water and ice cubes, 
even if mixed in alcoholic beverages. Milk is often unpas­
teurized, as are dairy products. All meats and vegetables 
should be thoroughly cooked and served steaming hot. Avoid 
all cold buffets, chilled desserts, and salads. Peeling the in­
tact skins of fruits before eating is safe. 

Insect Avoidance 
The traveler cannot contract certain diseases, fortunately, un­
less bitten by the vector. Bites of the mosquito, tick, tsetse 
fly, sandfly, or flea are avoided by applying a repellant con­
taining 20% to 50% diethyltoluamide (DEET) (Sawyer, Re­
pel, Cutter, others) on all exposed skin surfaces. Prolonged 
or excessive applications of high concentrations can be toxic 
to young children. Long-sleeve shirts and long pants are es­
sential wear in malarious or dengue areas. Spraying or soak­
ing clothes, mosquito nets, and tents with permethrin (Dura­
non, Sawyer, others) significantly reduces the number of bites 
and incidence of malaria. 

First-Aid Kit 
Inclusion of an antipyretidanalgesic, a topical antibiotic, an 
insect repellent with 20% to 50% DEET, a sunscreen with an 
ultraviolet A (UV A) and B (UVB) with sun protection factor 
(SPF) of 15 or more, an antihistamine, and possibly ipecac 

Most travelers 
_ Vaccines required! 

needed 

Individualized advice 
_ Malaria prophylaxis 

Vaccine side effects _ Poisoning/-quine 
toxicity 

_ Food and water safety _ High altitude sickness 
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_ GeneraVtransport 
safety 

Freshwater exposure! 
- schistosomiasis 

_ Overseas pharmacies/ 
over the counter drugs 

STDs/HIV 

Rabies/animals 

Fig. 9.2. Educational items reviewed. 



and an antifungal gynecologic cream are advisable. It is also 
the logical place to put any medical records and abnormal 
electrocardiograms (ECGs). 

General Safety Advice 
A seatbelt is always used in a taxi, or one should sit in the 
hack seat; it is advisable to be assertive with unsafe drivers. 
Display of any valuables and money should be avoided. Trav­
elers should never travel with anything they cannot afford to 
have stolen. In a closed space with a gas heater, a window 
should be cracked open. The lower stories in hotels are safest, 
and the nearest operative fire exit should be identified. Anti­
malarial, chlorine, and iodine tablets in proximity to bored 
traveling children are a hazardous combination, perhaps war­
ranting ipecac in the cabin bag. 

jet Lag 
The best method to entrain circadian rhythms is unknown, al­
though certain measures are helpful. Before travel, adjusting 
to the new time zone by 1 hour per 24-hour period is help­
ful. At the destination, taking 5 mg of melatonin at bedtime 
for the first few days shortens the duration. In the mornings 
at the destination, bright light is helpful, as is a high-protein 
breakfast with a caffeinated beverage. Alcohol should be 
avoided and liberal hydration employed. A prescription hyp­
notic such as zolpidem (Ambien) also promotes sleep at night. 

Motion Sickness 
Effective agents for prophylaxis of motion sickness in adults 
include transdermal scopolamine (Transderm SCOP) applied 
8 hours before motion or dimenhydrinate (Dramamine) 50 to 
I ()() mg taken I hour before motion and then every 4 to 6 
hours. Either may impair performance or produce unaccept~ 
able anticholinergic side effects, particularly in the elderly. 

Local Practitioners and Pharmacies 
Developing~world pharmacies frequently allow the purchase 
of most medications over the counter. However, wishing to 
be certain of "curing the problem" and pleasing the patient, 
local practitioners and pharmacists often overprescribe. For 
example, traveler's diarrhea might be treated for bacterial 
causes with chloramphenicol in addition to one or more an­
tiparasitic drugs. The U.S. embassy can provide names of rep~ 
utabJe practitioners and hospitals. 

Freshwater and Schistosomiasis 
All freshwater must be assumed to be fecally contaminated. 
After any accidental tropical or semitropical freshwater ex­
posure, one should towel off quickly to minimize the risk of 
schistosomiasis and other waterborne diseases. 

Sexually Transmitted Diseases 
The anonymity of travel combined with open prostitution 
places many travelers at risk of sexually transmitted diseases 
(STDs), including human immunodeficiency virus (HIV) in­
fection. Some individuals travel explicitly for sexual encoun­
ters. Openly addressing this possibility with travelers can pro­
mote defensive behaviors and encourage safe sex. 
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Commonsense Advice 

(I) Hand-carry all medications in original containers. (2) The 
first-aid kit should include a copy of any abnormal or unusual 
ECG, radiologic report, and recent hospital discharge sum­
mary. (3) The traveler should verify insurance policy cover­
age and consider the purchase of medical evacuation insur­
ance. (4) Nasal/sinus congestion should be treated early and 
aggressively before flying. (5) An injection is never accepted 
without personally observing the unbroken seals of the ster­
ile needle, syringe, and medication. 

Immunizations 
Travel vaccines fall into two categories: required and recom­
mended. Unless otherwise stated, most vaccines can be ad­
ministered simultaneously. A notable exception to coincident 
administration is immune serum globulin with measles vaccine. 

Required Immunizations 
The only World Health Organization (WHO) regulated vac­
cine currently required by countries is yellow fever vaccine. 
These countries are listed in Health Information for Interna­
tional Travel (HIlT) with updates in Summary of HIlT (Table 
9.1). Both cholera and meningococcal vaccines have been re­
quired in the past. Until a better cholera vaccine is available, 
cholera vaccine is unlikely to become officially required even 
in epidemic conditions. Meningococcal vaccine has been re­
quired by Saudi Arabia to days before the annual haiii to 
Mecca. 

Only an approved yellow fever vaccination center can ad­
minister this vaccine. Some public health departments allow 
individual practitioners to be a designated center. It is a fas­
tidious live viral vaccine that requires careful handling and 
use within 1 hour of reconstitution. Serious reactions are 
uncommon in those less than 65 years old. 

Recommended Immunizations 
Physicians are familiar with the routine vaccines: tetanus! 
diphtheria, influenza, and pneumococcal vaccines. The most 
frequently recommended additional prophylactic agents are 
immune serum globulin or hepatitis A vaccine, a polio 
booster, a measles booster, and typhoid vaccines. Special sit­
uations might require meningococcal, hepatitis B, Japanese 
encephalitis, or rabies vaccines. Most authorities are uncer­
tain as to what duration of travel justifies the risk of prophy­
lactic vaccination. 

Table 9.1. Resources for International Travel 
Centers for Disease Control and Prevention (CDC). Health 

Information for International Travel and Summary of Health 
Information for International Travel: http://www.cdc.gov/ 
(choose Travelers' Health). International Travelers' Hotline: 
1-877-394-8747 

International Society of Travel Medicine: http://www.istm.org 
Travel and Tropical Medicine Manual, 3rd edition, Elaine 

Jong and Russell McMullen, editors. Philadelphia: WB 
Saunders, 2001 
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Table 9.2. Vaccines for International Travel 

Vaccine 

Hepatitis A 
(Harvix/Vaqta) 

Immune serum 
globulin (lSG) 

Typhoid 
Oral Ty21a 

Injectable 
Typhim Vi 

Tetanus/diphtheria 
Polio (eIPV) 

Measles/Measles, 
mumps, rubella 
(MMR) 

Meningococcus 
(ACYW-135) 

Hepatitis B 

Influenza 

Yellow fever 

Japanese encephalitis 
Rabies 

Age 

>18 years 

1-18 years 

All 

6 years 

~2 years 
?:7 years 
~18 years 

Born after 
1956 

=::3 months 

All 

Usual 

===9 months 

2:1-year-old 
All at risk 

Booster 
interval 

Once 
at 6-18 
months 

3 months 

q5y 

q2y 
5-10 years 

Once in 
adults 

Age 
dependent 

q3y 

none 

1 year 

10 years 

===3 years 
2:2 years or 

check titer 

Booster dose 
and route 

1M in deltoid 

1M in deltoid 

0.Q2 mL/kg 

1 cap qod at 
bedtime X 4 

0.5 mL 1M 
0.5 mL SC 
See insert/SC 

0.5 mL SC 

See insert/SC 

Age 
dependent 

Usual/SC 

0.5 ml SC 

1.0 mL SC 
1.0mliM 

deltoid or 
0.1 milD 

Primary 
series 

1 dose 

1 dose 

None 

4 caps 

One dose 

Three doses 

3 doses 

One dose, 
two doses 
in lifetime 

One dose 

1M deltoid, 
three 
doses 

1 dose 

One dose 

Three doses 
Three doses 

Comments 

Trip <5 months; add immune serum 
globulin (lSG) if departing in <2-4 
weeks 

Not Food and Drug Administration 
(FDA) approved in 1-2 year olds 

Trip <3 months; Not with measles, 
mumps, rubella (MMR) 

Not with antibiotics, mefloquine, or 
Malarone 

Few side effects 

Not if streptomycin or neomycin 
anaphylaxis 

Not with ISG 

Less effective in <4 year aids; 
booster in 2 years 

Consider accelerated schedules; 
see text 

Give in spring for Southern 
Hemisphere 

Call Centers for Disease Control 
(CDC) if needed for <9-month-old 

Observe for 30 min after each dose 
ID route contraindicated with 

antimalarials 

DPaT, Haemophilus influenzae type b (HI B), varicella and pneumococcus vaccines per usual schedules. 
Oral cholera and tick-borne encephalitis vaccines are not available in the United States. 
Pregnancy or immunocompromise may contraindicate vaccination. 

On occasion, elderly patients or persons reared in the de­
veloping world and who later immigrated to the United States 
are found who either never received a primary vaccination se· 
ries, or their immunization status is unknown. These patients 
should complete the primary series before traveling. If they 
are starting their journey before adequate completion of the 
primary series, they should be informed of the possible inad­
equacy of their vaccine status. The primary series should be 
completed on return or continued overseas if safely available. 

Recommended vaccines are discussed below in order of ap­
proximate frequency of administration to travelers. See Table 
9.2 for dosage and frequency. 

Hepatitis A or Immune Serum Globulin. Hepatitis A vac­
cine or the prophylactic agent immune serum globulin (ISG) 
before each trip is recommended for every traveler to the de­
veloping world unless there is evidence of immunity. The vac­
cine is preferable in most situations. If departure is shorter 
than the 2 to 4 weeks it takes for adequate efficacy of the vac-

cine, ISG and the vaccine may be administered together with 
little effect on subsequent protection by the vaccine. A booster 
dose of hepatitis A vaccine 6 to 18 months later will proba­
bly give lifetime immunity. 

T etanusiDiphtheria. A tetanus/diphtheria booster dose is 
given every 10 years. Consider a booster after a 5·year inter· 
val in high-risk situations. Those situations include trips with 
likelihood of a cut or puncture wound where sterile needles 
or properly stored vaccine may be unavailable. 

Typhoid. Typhoid vaccination is recommended when the 
risk of exposure during the protective duration of the vaccine 
total, more than 5 to 6 weeks. Ty2la, a four-dose oral vac­
cine, replaces injectable vaccine for routine use in travelers 
age 6 years and older. The efficacy (>60%) of Ty21a is equal 
to that of injectable vaccine. Its protection lasts 5 years, and 
side effects are unusual and mild. Ty21a capsules contain live, 
attenuated bacteria and should be kept refrigerated and taken 



on an empty stomach with a cool or tepid beverage. The cap­
sules are taken every other day and separated by several days 
from antibiotics, metloquine, and Malarone. Injectable ty­
phoid vaccine, Typhim Vi, is useful for those 2 to 6 years 
old; it has few side effects and needs only one dose as a pri­
mary series, but lasts only 2 years. 

Poliomyelitis. Injectable enhanced polio vaccine (eIPV) is a 
safe, effective booster. It is given as a one-time adult booster 
if traveling to an endemic area. If the patient's primary series 
is incomplete or unknown and there is not enough time to 
complete the primary series before travel, a single booster 
dose of either injectable or oral (OPV) vaccine i~ recom­
mended. It is not needed for the polio-free Western Hemi­
sphere and some countries of the Western Pacific. 

Measles/Rubella. For patients bom after 1956, a second 
hooster of measles vaccine is suggested. It is given at least 2 
weeks before ISG or its efficacy cannot be ensured. In female 
travelers, combine it with rubella unless immunity to rubella 
is known. Pregnancy is contraindicated during the next 
3 months. Frequently, the traveler is departing before the 
2-week interval needed hetween ISG and measles vaccine. Use 
of ISG takes priority, with or without hepatitis A vaccine. 

Meningococcus. Meningococcal meningitis is periodically epi­
demic in parts of Nepal and in a band across sub-Saharan Africa 
stretching from Mali to Ethiopia and Uganda. It will probably 
continue to be required by Saudi Arabia for pilgrims on hajji to 
Mecca. The quadrivalent A,C,Y,W- 135 vaccine should be ad­
ministered at least 10 days before anival: it has few side effects. 

Hepatitis B. Seroconversion is common for those residing in 
the developing world. J Therefore, hepatitis B is recommended 
for (1) travelers staying 6 months or longer, (2) pleasure seek­
ers who might be sexually exposed, and (3) medical person­
nel. The primary series takes 6 months to complete, but a 
schedule with Engerix-B given at 0, 1, and 2 months produces 
excellent seroprotection,2 with an additional booster sug­
gested at 12 months if exposure continues. A morc acceler­
ated schedule of the same vaccine given on days 0. 7, and 21 
or 28 has also resulted in good immunogcnicity at 12 months 1 

(see Chapter 90). 

Influenza. Influenza may spread throughout an airliner.4 

Therefore, influenza vaccine use is encouraged during the 
usual influenza season in the Northern Hemisphere and dur­
ing the spring and early summer for travelers to the Southern 
Hemisphere (see Chapter 39). 

Rabies. Many countries are highly endemic for rabies. Trav­
eler<; are not at high risk, but the expensive vaccine and ra­
bies immune globulin are not available in most countries. 
Long-term travelers, children, cyclists, and pet adopters should 
consider preexposure vaccination. 

Cholera, The injectable cholera vaccine is no longer pro­
duced. The rare risk of this disease to traveler<; makes this 
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vaccine rarely indicated, even during epidemics. Oral vac­
cines are more promising and available in other countries. 

Japanese Encephalitis. A mosquito-borne arboviral infec­
tion, Japanese encephalitis is the leading cause of viral en­
cephalitis in Asia. The Japanese encephalitis vaccine is indi­
cated for travelers spending more than 30 days in the rural 
areas of countries on the Pacific Rim from India to China and 
east to the Philippines and Japan. The greatest risk is during 
the rainy season, April to October, and is minimal in urban 
areas. The three-dose primary series is administered over 14 
or, preferably, 30 days and must be finished 10 days hefore 
travel begins. mIT has a table of risk by country. 

Malaria Prophylaxis 
The need for an antimalarial prescription is a common rea­
son for travel consultation. The most important advice is the 
mosquito avoidance mea')ures described earlier. The second 
important component is prescribing the best antimalarial pro­
phylaxis. Areas of the world with chloroquine-sensitive 
malaria. though shrinking, are still found in Mexico, Central 
America, and the Middle East For simplicity, one could as­
sume that all malarious areas are chloroquine-resistant. None 
of the prophylactic and mosquito avoidance measures are 
lOOo/e effective. 

Mefloquine (Lariam! 
Probably the most prescribed antimalarial, mefloquine, is ef­
fective in both chloroquine-resistant and chloroquine-sensi­
tive areas. It is taken once weekly starting I to 2 weeks be­
fore arrival in the malarious area, taken once weekly during 
possible exposure, and continued for 4 weeks after the last 
possible exposure. Most side effects, which are usually tran­
sient and occur during the first two doses, consist of di/.zi­
ne~s, strange dreams, and insomnia. It has been reported to 
cause serious neuropsychiatric adverse effects in 1110,600 
users. ~ These effects are seizures, anxiety, depression, or psy­
chotic epi'iodes. Therefore. it should not be used in travelers 
with epilepsy or serious psychiatric illness. It is relatively con­
traindicated in those with cardiac conduction abnormalities 
and the first trimester of pregnancy. Resistance is rarc. 

AtovaquonelProguanil (Malarone! 
Atovaquone/proguanil (Malarone) is the newest antimalarial 
and available in adult and pediatric doses. It is very effective 
prophylaxis for chloroquine-resistant malaria and can be use 
in children weighing morc than 11 kg. Ingested with food or 
a milky drink one starts 2 days before exposure, continues 
daily during exposure and daily for only 7 days after last pos­
sible exposure. Its cost is prohibitive for exposures longer than 
about 7 days. However, side effects are infrequent and the 
same as a placebo. 

Doxycycline 
Effective against chloroquine-resistant malaria in lieu of 
metloquine, possible phototoxic side effects limit the general 
use of doxycycline in tropical areas. Start I day before pos­
sible malaria exposure, continuing daily during exposure and 
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for 4 weeks after the last possible exposure. Its use requires 
meticulous application of a sunscreen (SPF > 15) with UV A­
blocking properties; women should carry an anti monilial 
vaginal cream. Doxycycline is contraindicated in children un­
der 8 years old. 

Chloroquine Phosphate lAra len) 
Chloroquine phosphate is useful in chloroquine-sensitive malar­
ious areas. The dosage is one 500 mg tablet (Aralen) in adults 
and 5.0 rnglkg of the base weekly in children, starting I week 
before possible exposure, weekly during exposure, and for 4 
weeks after the last possible exposure. Side effect" of chloro­
quine, which are infrequent, consist of dizziness or gastroin­
testinal upset, and the drug can precipitate a flare of psoriasis. 
For children, mixing it in jam lessens its bitter taste. It is toxic 
in overdose and should be stored in a childproof container. 

Primaquine Phosphate 
Useful for postexposure elimination of the hepatic forms of 
Plasmodium vivax and Plasmodium ovate, there is little indi­
cation for primaquine in the returning short-term traveler. 
However, even without symptoms, it should be considered if 
the exposure period is longer than 6 months. Before admin­
istration, a normal glucose-6-phosphate dehydrogenase 
(G6PD) level should be confirmed. 

Traveler's Diarrhea 
The incidence of traveler's diarrhea (TD) ranges from 4% to 
more than 50%; it is the most preventable and easily treatable 
disease of travelers. For perspective, 4% of European travel­
ers to the United States acquire TD,6 and the attack rate for 
the developing world ranges from 20% to 56%.7 A National 
Institute of Health (NTH) consensus conference defined TD as 
a syndrome characterized by a twofold or greater increase in 
the frequency of unfonned bowel movements. Commonly as­
sociated symptoms include abdominal cramps, nausea, bloat­
ing, urgency, fever, and malaise. Episodes of TD u1>ually be­
gin abruptly, occur during travel or soon after returning home, 
and are generally self-limited. TD typically results in four or 
five loose or watery stools per day. The median duration of 
diarrhea is 3 to 4 days. Ten percent of the cases persist longer 
than 1 week, approximately 2% longer than I month, and less 
than 1 % longer than 3 months. 8 Rapid treatment can shorten 
the duration to a matter of hours, an important factor for ex­
pensive tourist and short business trips. Bacterial etiologies ac­
count for 37% to 72+% of cases. The most common bacte­
ria, in approximate order of frequency, are enterotoxigenic 
Escherichia coli, Shigella, Campylobaeter jejuni, Salmonella, 
and Vibrio spp. The most common viral etiologies (responsi­
ble for up to 36% of cases of TD) are rotavirus and Norwalk 
viruses.7 Parasites, primarily Giardia lamblia and Entamoeba 
histolytica, cause up to 9% of cases. Frequently more than one 
pathogen is found during a diarrheal illness, and 20% to 50% 
of cases of TD remain unexplained.!! 

Prophylaxis 
Generally, antibiotic prophylaxis is avoided. The first line of 
prevention is food and water safety and vaccination; these 

points were covered earlier in the chapter (sec Prevention). 
Prophylaxis is justified in special circumstances where the 
risk of TD must be minimized and requires a short duration 
of antibiotic exposure. These situations might include an in­
ternational sporting event, a honeymoon, or an intense, high­
level business meeting. Agents with prophylactic efficacy in­
clude bismuth subsalicylate (Pepto-Bismol) 2 tablets qid; 
norfloxacin (Noroxin) 400 mg qd; ciprofloxacin (Cipro) 500 
mg qd; ofloxacin (Floxin) 300 rng qd; and perhaps, doxycy­
cline (Vibramycin) 100 mg qd. 

Treatment 
Rapid treatment of adults can reduce the duration of TD to I 
day or less. The fluoroquinolones provide the broadest cov­
erage against the bacterial etiologies of TD. Their cost limits 
widespread use in developing countries, resulting in infre­
quent resistance to this class of antibiotics. If there is no fever 
or bloody diarrhea, start with two loperamide (Imodium) cap­
sules after the first loose stool and continue at the usual doses 
of loperarnide. If the diarrhea continues after the third loose 
stool, give two tablets of either ciprofloxacin 500 mg or nor­
tloxacin 400 mg. Most TD stops at this point, but if it still 
continues give one tablet of the fluoroquinolone bid for 3 
days. Rifaximin, a luminal antibiotic dosed at 400 mg tid for 
three doses appears promising and available in Europe. Dis­
tant second-line alternatives are bismuth subsalicylate 30 mL 
every half-hour for eight doses or doxycycline 100 mg two 
bid for 3 days. Antidiarrheal agents are not recommended for 
children. Azithromycin (Zithromax) at usual doses has some 
efficacy. Oral rehydration solution (ORS) is the best treat­
ment for young children. ORS packets promoted by WHO are 
available in most developing-world phannacies or clinics. 
Mixed in 1 L of safe water, they are safe and effective. In­
troduce safe foods of the same consistency as the diarrheal 
stools. 

High-Altitude Illness 
The axiom is "climb high, but sleep low." The incidence of 
high-altitude illness increases with ascent above 2500 m 
(8200 feet). The prevalence is 9% at 2850 meters (9350 feel) 
and 34% at 3650 meters (12,000 feet).9 Common to the syn­
dromes of acute mountain sickness (AMS), high-altitude pul­
monary edema (HAPE), and high-altitude cerebral edema 
(HACE) are rapid ascent and tissue hypoxia. The latter re­
sults from the lower partial pressure of oxygen at high alti­
tudes. AMS ranges from a mild illness (headache being the 
most common symptom, followed by nausea or lassitude) to 
a severe illness (vomiting, dyspnea at rest, ataxia, mental im­
paitment, or cyanosis). HAPE can develop after several days, 
usually during sleep, with symptoms of extreme dyspnea, 
cough, rales, mild fever, and cyanosis. HACE can develop af­
ter several days of mild AMS, presenting with progressively 
severe lassitude, decreasing alertness, psychosis, focal neu­
rologic signs, and eventual coma. Predisposing factors to 
these syndromes are poorly understood but include more ex­
ertion and prior residence at Jess than 3000 feet. 

The best prophylaxis is slow ascent, less than about 300 
m (1000 feet) pcrday. For rapid ascents above 3000 m (9800 



feet) lasting more than 12 hours, consider prophylaxis with 
125 to 250 mg acetazolamide (Diamox) bid, starting 24 
bours before ascent and continuing during the first 2 to 4 
days at high altitude. Over-the-counter analgesics are ade­
quate for the headache. Acetazolamide can he reserved 
to treat mild cases of AMS. Although dexamethasone 
(Decadron) 4 mg q6h can be used for prophylaxis, it is usu­
aHy reserved for treatment of severe AMS, RAPE, or HACE. 
Once dexamethasone is started, high-flow oxygen and de­
scent should begin emergently. 

Preexisting Diseases 
Several diseases noted by the history form require elucida­
tion. Generally, travelers should treat aggravation of a preex­
isting disease early and aggressively. Travelers must be pre­
pared for the disease exacerbations they can manage. 

Bronchitis/Emphysema 
Patients with chronic obstructive pulmonary disease (COPD) 
may require arterial blood gas determinations before travel 
(see Cbapter 83). Aircraft maintain cabin pressure equivalent 
to 2438 m (8000 feet) or less. This altitude results in a fall of 
partial pressure of arterial oxygen (Pao,) to approximately 60 
mm Hg in healthy individuals. Though prediction of hypox­
emia in the COPD patient is difficult, patients with a preflight 
Pa02 of less than 70 nun Hg or oxygen saturation of less than 
93% should receive supplemental oxygen from the airline dur~ 
ing the flight.lO Individuals with preflight hypercapnia or vi~ 
tal capacity of less than 50% should travel by land or obtain 
specialty consultation. 

Asthma 
Because of the frequency of upper respiratory infections and 
pollution in the developing world, the traveler should expect 
to experience an exacerbation of asthma (see Chapter 83). 
Travelers should follow their peak flow readings and must 
know how to self-medicate with antibiotics and corticos­
teroids to the limit of their ability. 

Heart Disease 
Airline travel should be restricted for 4 to 8 weeks after my­
ocardial infarction and supplemental oxygen considered for 
the following 4 months (see Chapter 76). A general rule is 
that the cardiac patient should be able to walk 100 yards and 
climb 12 steps,II although an exercise treadmill test will give 
a more precise functional capacity. 

Ulcers/Prior Stomach Surgery 
Prohibit airline travel for 10 to 14 days after abdominal sur­
geryl2 (see Chapter 87). The minimum time after lapamscopy 
using CO2 inflation is unknown, but airline travel should be 
safe after 48 hoors. As hypochlorhydtia and H,-blockers di­
minish the stomach's natural barrier to traveler's diarrhea and 
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cholera, consider prophylaxis or aggressive treatment and lib­
eralize indications for vaccination. 

Physical Handicap/Arthritis 
Special provisions for handicap needs should be made in ad­
vance with the airline. Information on travel for the handi­
capped can be obtained from most organizations for seniors 
or for the specific handicap. Arthritides should be well con­
trulled with the expectation of some aggravation (see Chap­
ters 112,1l3). 

Posttravel Evaluation 

Well Traveler 
Most returning short-term travelers do not need evaluation. 
Arbitrarily, those who bave had an exposure of 6 months in 
the developing world should have a complete blood count to 
check for anemia and eosinophils and one to three fecal ex~ 
aminations for ova and parasites. A history of other possible 
exposures guides additional testing. 

Symptomatic Traveler 
For the symptomatic traveler the history should focus on 
symptoms or illnesses during the travel. It should consider 
sexual and freshwater exposures, prophylactic compliance, 
and the exact travel itinerary to determine possible exposures. 
This risk assessment guides the evaluation. Whatever the 
symptoms, if malaria exposure was possible, start with ex~ 
amination of thick and thin blood smears. If the illness con~ 
tinues or the index of suspicion is high, the malaria smears 
should be repeated as frequently as every 6 hours. A tech­
nologist experienced in reading malaria smears is preferable, 
as the parasitic load may be light in nonimmune travelers but 
the patient very ill. Urinalysis, a fresh fecal specimen for cul­
ture, and three specimens for ova and parasites often reveal 
most of the common problems. Otherwise, evaluation of a 
febrile illness can proceed in an orderly, routine fashion. Tests 
to consider early in the evaluation would be those for liver 
function, malaria antibodies, hepatitis serologies, schistoso­
miasis serology, HIV screen, and rickettsial serologies. A 
rapid plasma reagin test for syphilis and an intermediate­
strength purified protein derivative skin test screen for the 
great imitators. 

Summary 
Staying healthy abroad is not always easy, but pretravel ed­
ucation with proper prophylaxis and vaccination can prevent 
the most common maladies. The world is shrinking, and it 
has never been easier for patients to savor its differences, its 
mystery, and its excitement. The family physician can take 
the lead in preventing the resurgence of the old scourges such 
as malatia and diphtheria and in limiting the spread of emerg­
ing diseases. 
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PREGNANCY, CHILDBIRTH, AND POSTPARTUM CARE 

10 
Preconception Care 

Josephine R. Fowler and Brian W. Jack 

Family physicians have practiced risk reduction in preparation 
for pregnancy for many years as part of such activities as pre­
marital counseling, family planning, and genetic counseling. In 
recent years there is a growing realization that poor obstetric 
outcomes may be prevented by more comprehensively assess­
ing and modifying medical, psychosocial, and hehaviora\ risk 
before pregnancy. This concept, called preconception care, can 
help couples ma\re decisions regarding the timing of concep­
tion and can improve their readiness for pregnancy,} 

The goals of preconception care are (I) to ensure that a 
woman and her partner are healthy and practicing healthy 
lifestyles hefore pregnancy, (2) to ensure that couples have 
the opportunity to address risky behaviors that might result 
in poor pregnancy outcomes, and (3) to reduce the likelihood 
of unwanted pregnancies. Many of the medical conditions, 
personal behaviors, and psychosocial risks associated with 
negative pregnancy outcomes can be identified and modified 
before conception. Many health care options are limited by 
the time a woman becomes pregnant. A comprehensive pre­
conception care program can benefit women desiring preg­
nancy by reducing risks, promoting healthy lifestyles, and in­
creasing readiness for pregnancy. 

Development of the concept of preconception care was 
identified as a priority in the 1990s.'-3 The U.S. Public Health 
Service underscored the importance of preconception care by 
including among the health promotion and disease prevention 
objectives for the year 2000 a recommendation to increase to 
at least 60% the proportion of primary care providers who of­
fer age-appropriate preconception care and counseling.4 This 
chapter describes the role of the family physician in provid­
ing preconception care and discusses components of the pre­
conception visit. 

Role of the Family Physician 
All family physicians care for young men and women and 
should be aware of preconception needs.5•6 Family physi­
cians should include consideration of the potential for preg­
nancy as a part of the usual health care for men and women 
of reproductive age and should assess and discuss the im­
plications of a woman's present health status on a possible 
pregnancy. Attention to the health of prospective parents 
before they conceive is a natural extension of family prac­
tice, as it requires that family physicians extend their pre­
vention and health promotion skills to couples of repro­
ductive age. Family physicians are already aware of many 
of the concerns that are the source of the preconception 
visit. All family physicians can practice preconception care, 
regardless of whether or not they provide prenatal, labor, 
and delivery services.? Preconception care can be most ef­
fectively provided as part of ongoing primary care. Family 
physicians can include preconception care as part of such 
standard clinical encounters as routine health maintenance; 
school, work, or premarital examinations; family planning 
visits; negative pregnancy tests; and well-child care for an­
other member of the family. At such visits family physi­
cians should address smoking, diet and nutrition, the im­
portance of early entry to prenatal care, and effective family 
planning, and clarify choices about lifestyle, education, and 
occupation that might affect the decision to become preg­
nant. Family physicians should begin education early with 
young men about responsible fatherhood and sexuality. 
Men should be engaged in preparing for fatherhood, and 
the evaluation of risks should be encouraged to support ef­
forts by their partners to lower reproductive risk. 
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Content of Preconception Care 
Preconception care includes the provision of health education 
individualized to a woman's or couple's needs (health pro­
motion), a thorough and systematic identification of risks (risk 
assessment), and the initiation of actions to address those risks 
(interventions). 

Health Promotion 
Health promotion that applies to all women of childbearing age 
is an important component of preconception care and consists 
of counseling and education to support healthful behavior about 
pregnancy and parenting (see Chapter 8). In fantily practice, ed­
ucation about pregnancy, birth, and parenting occurs through­
out the parenting years. The preconception visit is an opportu­
nity for more intensive involvement. Table 10.1 lists the content 
of the health promotion component of preconception care. 

An objective of preconception care is to assess a woman's 
readiness for pregnancy. Unwanted and unintended pregnancy 
is a major problem in the United States. Unintended preg­
nancy is associated with delays in the initiation of prenatal 
care and behaviors that increase the risk for adverse birth out­
comes.8 Because interventions to prevent unwanted preg­
nancy must occur before conception, preconception health 
promotion supports the idea that women can choose whether 
to become pregnant and includes counseling about pregnancy 
planning, spacing. and contraception. These visits offer op­
portunities for reproductive education about such topics as 
sexuality, information sources on pregnancy and parenting, 
pregnancy planning, and readiness for pregnancy, including 
the option of delaying or not having children. For many 
women, the recognition that they can take control and direct 
the course of their own lives, rather than being at the mercy 
of external forces, is a necessary component of adopting con­
trol of their reproductive potential. 

Table 10.1. Content of Preconception Care: Health Promo­
tion by Education and Counseling 

Education about pregnancy, birth, and parenting 
Discuss good dietary habits and optimal weight 
Exercise programs 
Identify adverse health behaviors including tobacco, alcohol 

and illicit drugs ' 
Identify environmental exposures 
Review current medications including risks and benefits 
Discuss safe sexual practices 
Review family planning options including birth spacing 
Discuss prevention of unwanted pregnancy including impart-

ing. knowledge, influencing attitudes, and enhancing life 
options 

Emphasize the importance of early prenatal care 
Counseling about the availability of social, financial, and 

vocational assistance programs 
Make arrangements for ongoing primary care 

Through health promotion activities, the family physician 
can provide counseling about the availability of social pro­
grams, including vocational training, that might be considered 
an alternative to pregnancy. The interventions available include 
imparting knowledge, influencing attitudes, providing access 
to contraceptives, and enhancing life options. Fantily planning, 
education, and social services needed to provide these inter­
ventions should be considered part of preconception care. If a 
woman and her partner opt to delay pregnancy, the precon­
ception visit offers the fantily physician an opportunity to dis­
cuss methods of contraception. Careful, consistent use of con­
traception and conscientiously planning pregnancy can improve 
fetal outcome, reduce the number of abortions, have an impact 
on child abuse and neglect, and reduce health care costs. Coun­
seling to promote and support healthful behavior should foster 
the idea that women can choose healthy behaviors. The pre­
conception visit offers an opportunity to discuss many health 
options, including exercise programs, dietary habits, and opti­
mal weight. Health promotion should include helping women 
with smoking cessation, discussing risks associated with alco­
hol and drug use, and identifying resources for assistance with 
substance abuse and risky behaviors. Counseling about avoid­
ing teratogenic medications or choosing alternative regimens 
is also important before pregnancy. The preconception visit of­
fers an opportunity to provide information on avoidance of oc­
cupational hazards and exposure to environmental toxins. 
Working mothers can be counseled about workplace hazards, 
legal rights of pregnant workers, and child-<:are options. Coun­
seling about safe sexual practices and ways to prevent sexually 
transmitted diseases (STDs) including human inuuunodefi­
ciency vims (HIV) is important before pregnancy. 

Preconception care should stress the value of early enroll­
ment for prenatal care. Knowledge about publicly funded pre­
natal programs, eligibility requirements, and application 
processes may help low-income women plan for risk reduc­
tion visits before and during pregnancy. This information may 
encourage women to enroll early for prenatal care once they 
are pregnant. Women should be encouraged to maintain an 
accurate menstruation calendar along with a record of the dis­
continuation of oral contraceptives and of any nonmenstrual 
bleeding. It might allow more accurate dating of conception, 
which can better identify those women who are truly post­
dates and require intervention, and can reduce the number of 
women erroneously considered postmature. 

Risk Assessment 
Another aim of preconception care is to identify risks in 
women's medical, reproductive, family, and psychosocial his­
tory, nutritional and behavioral risks, and maternal exposures. 
Comprehensive risk assessment allows the family physician 
and the woman to identify her alterable risks for poor preg­
nancy outcome before conception occurs. Preconception risk 
assessment includes the history, physical examination, and 
laboratory testing. Table 10.2 lists the content of the risk as­
sessment component of preconception care. 

Figure 10.1 shows the preconception risk factors as a per­
centage of the total risk factors identified at the time of a neg-
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Table 10.2. Content of Preconception Care: Risk Assessment 

History (examples of important conditions, behaviors, or eXfJosures are listed after each category) 
Reproductive history: menstrual, sexual. contraceptive, obstetric, breastfeeding 
Infectious disease history: human immunodeficiency virus, hepatitis 13, hepatitis C, toxoplasmosis, rubella, varicella, and 

bacterial vaginosis 
Exposure to tcratogens: occupational exposures (heavy metals, organic solvents), medications (gold, lithium, isotretinoin, 

folic acid antagonists, valproic acid, and warfarin) 
Medical history: cardiovascular disease, diabetes mellitus, seizure disorder, thyroid disease, immune thrombocytopenia, and 

pulmonary embolism 
Family and genetic history: Tay-Sachs disease, ,B-thalassemia, a-thalassemia, sickle cell anemia, cystic fibrosis, advanced 

maternal age, family history of genetic disease, previously affected pregnancy 
Nutrilion: food habits, attitudes, use of vitamins and minerals, food allergies, availability of food, bulimia, anorexia, pica, 

phenyl ketonuria 
Psychosocial risks: lack of adequate financial resources, inadequate housing, inadequate medical insurance, communication 

difficulties, barriers to medical care, inadequate pregnancy readiness, lack of personal support, deficient coping skills, liv­
ing in an abusive situation, psychiatric conditions, extn,mes of work or exercise 

High-risk behaviors: smoking, alcohol, and substance abuse 
PhYSical examination: general physical examination including blood pressu re and pulse, height, weight, pelvic and breast 

examinations 
laboratory testing 

Offered to all women: urine dipstick for protein and glucose, hemoglobin or hematocrit determination, hepatitiS Band HI V 
testing, Papanicolaou smear 

Offered to high-risk women: screening for gonorrhea, syphilis, Chlamydia, bacterial vaginosis, hemoglobinopathies, 
Tay-Sachs disease, abnormal parental karyotype; purified protein derivative (PPO); toxoplasmosis, herpes simplex, and cy­
tomegalovirus titers; toxicology testing for illicit drugs 

alive pregnancy test in one study Y The figure demonstrates the 
importance of a comprehensive preconception risk assessment. 
Using this comprehensive approach, preconception risk wm; 
identified in more than 90% of women. Tn another study, when 
only four risks were analyzed (smoking, alcohol use, being un­
derweight, and delayed initiation of prenatal care) , 59% of moth­
ers with planned pregnancies and 66% of those with unplanned 
pregnancies had an indication for preconception counseling. 1o 

Fig. 10.1. Preconception risk factors as percent of total 
ri sks at the time of a negative pregnancy test. (From Jack 
et al,9 with permission.) 

Reproductive History 
Preconception assessment includes a di scussion of a woman's 
menstrual, sexual, contraceptive, and obstetric history. A his­
tory of past pregnancy outcomes should include the number 
and length of previous pregnancies and the presence of 
complications, such as fetal death, prematurity or postdatism, 
intrauterine growth retardation, macrosomia, hemorrhage, 
surgical delivery, gestational diabetes mellitus, or pregnancy­
induced hypertension. Breastfeeding and contraceptive his­
tory provide information useful for prospective counseling. 

Infectious Disease History 
Human Immunodeficiency Virus 
All family physicians should provide preconception screening, 
diagnosis, education, and counSeling about HIV for women of 
childbearing age. Perinatal transmission of mv has become a 
major cause of illness and death. Eighty-five percent of women 
with HIV infection are of childbearing age and there are about 
7,000 births per year to HIV -infected women in the United 
States. Tn the absence of treatment, the risk of perinatal trans­
mission is 15% to 40% and varies with maternal factors such 
as p24 antigenemia, CD8+ and CD4 + lymphocyte counts, and 
placental membrane inflammation. Sixty-five to seventy per~ 

cent of vertical transmission occurs at labor and delivery. Risk 
factors associated with increased vertical transmission include 
brcastfecding, use of fetal scalp electrodes, prolonged rupture 
of membmnes, and high viral load and CD4 counts. I I An im­
portant turning point occurred in 1994 when the AIDS Clini­
cal Trial Group demonstrated that zidovudine administered to 
a group of HIV -infected women during pregnancy and labor 
and to their newborns reduced the risk of perinatal HIV in-
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fection by two thirds, from 25.5% to 8.3%.12 Limitations of 
the stody are that these women bad ntild disease, bad not re­
ceived previous treatment, and long-tenn effects were not 
known. Recent recommendations favor multidrug regimen for 
HN-infected women" (see Chapter 42). 

All women should be offered HN counseling and testing 
before pregnancy. Women who test negative for HN should 
be counseled about safe sexual practices. Those women test­
ing positive must be infonned of the risks of vertical trans­
mission to the infant and the associated morbidity and mor­
tality. These women should he offered contraception. Those 
choosing pregnancy must be counseled about the availability 
of treatment to prevent vertical transmission and the impor­
tance of early prenatal care. 

Hepatitis 
Each year in the United States more than 300,000 persons, 
primarily young adults, become infected with hepatitis B virus 
(HBV) and 6% to 10% of adolescent and adult patients de­
velop a chronic carrier state (see Chapter 90). An estimated 
16,500 births occur to HBV-infected women each year in the 
United States. Without the availability of HBV vaccine, ap­
proximately 4300 newborns annually would acquire HBV in­
fection from their mothers.13 HBV infection acquired during 
infancy progresses to chronic disease (chronic active or per­
sistent infection) in more than 95% of cases. These infections 
lead to early death during adulthood due to cirrhosis or he­
patoma in 25% to 50% of cases.14 Women at ongoing risk 
for HBV (sexual contacts of HBV-infected persons, users of 
IV drugs, prostitutes, institutionalized women, and Southeast 
Asians 15) can be tested for evidence of previous or ongoing 
HBV infection, and if susceptible, these women should be 
vaccinated before they become pregnant. 16 

Hepatitis C virus (HCV) infection increases the risk of de­
veloping cirrhosis and hepatocellular carcinoma. Women with 
HCV infection should be counseled that the most likely route 
of transmission is through infected blood or blood products, 
and that risk of perinatal transmission to the newborn if they 
become pregnant is currently estimated to be about 3% to 4%. 

Toxoplasmosis 
About one third of adult women in the United States have an­
tibodies to toxoplasmosis (see Chapter 44); the remainder may 
be at risk for a primary maternal infection during pregnancy that 
can result in congenital infection. Prospective studies perfonned 
in the United States have established an incidence of congeni­
tal toxoplasmosis of l.l per 1000 live births. Of children born 
to mothers who had toxoplasmosis during pregnancy, approxi­
mately 8% are severely affected at birth. The rest are affected 
with mild disease or subclinical infection but are at risk for late 
sequelae such as chorioretinitis, mental retardation, and sen­
sorinenral hearing loss. Severe fetal effects are more likely if 
infection is acquired during the first or second trimester. I7 

Preconception testing for immunity to Toxoplasma gond;; 
by measuring its irumunoglobulin G (IgG) antibody titer pro­
vides physicians with information of use for counseling 
women, especially those at high risk for acquiring toxoplas­
mosis. Women a1ready immune can be reassured that they 

cannot become infected during pregnancy. Women who are 
susceptible should be counseled before pregnancy about prop­
erly cooking meat and avoiding close contact with cats and 
cat litter or soil that may contain cat feces. Raw meat and the 
feces of newly infected cats are the only sources for the Tox­
oplasma protozoa at a time during its life cycle when it can 
infect humans.18,19 

Because the acute infection in the adult is usually subclin­
ical, preconception testing can help the physician identify 
whether an acute infection during pregnancy is due to T. 
gondii. The frequency of subclinical infection lintits the value 
of routine toxoplasmosis testing. Some evidence indicates that 
treatment during pregnancy of women who seroconvert may 
lessen neonatal problems. Antibody testing during pregnancy 
that demonstrates Toxoplasma infection in a woman who had 
negative titers before pregnancy indicates that infection has 
occurred. In the absence of such preconception information, 
interpretation of titers obtained during pregnancy may be dif­
ficult. Thus preconception testing might lead to a prompt di­
agnosis and timely treatment decisions. 19 

Rubella 
Rubella infection during pregnancy, particularly during the 
first 16 weeks, can result in spontaneous abortion, stillbirth, 
or a baby with the congenital rubella syndrome (see Chapter 
18). The incidence of rubella has dectined by more than 99% 
since 1969, the year the rubella vaccine was licensed.20 How­
ever, serologic surveys of various populations found 10% to 
20% of women of childbearing age lack serologic evidence 
of immunity to rubella. Preconception screening and vacci­
nation prior to pregnancy can prevent congenital rubella syn­
drome. A history of rubella during childhood is frequently in­
accurate. Even with such a history, women who have not been 
tested previously, who have not received two doses of the 
measles/mumps/rubella (MMR) vaccine, and by history are 
not pregnant should receive the vaccine without any testing. 
Since the virus is a live virus, there is a theoretical risk of in­
trauterine infection in women who begin pregnancies within 
3 months. Should conceptions occur soon after vaccination, 
women can be reassured that their fetuses are not at appre­
ciable risk. Several large series have identified no case of 
vaccination-related congenital defect.2 ! 

Varicella 
The availability of varicella vaccine, the rare occurrence of a 
congenital varicella syndrome, and the severity of neonatal 
disease in infants of women contracting varicella late during 
pregnancy suggest a benefit for preconception immunization 
of those women who do not have a history of chickenpox22 

(see Chapter 18). Women of childbearing age without a his­
tory of chickenpox can receive a two-dose varicella vaccine. 
Because the vaccine contains live virus, it should not be given 
to pregnant women, and women who have been vaccinated 
should be advised to avoid becoming pregnant for I month.23 

Bacterial Vaginosis 
Bacterial vaginosis (see Chapter 102) has been associated 
with delivery of low birth weight infants,24 and treatment of 



women with bacterial vaginosis during pregnancy reduces the 
risk of premature delivery2' (see Chapter 14). There might be 
benefits to identifying and treating women with bacterial vagi­
nosis before conception. However, as with asymptomatic bac­
teriuria, the frequency of recurrence might limit the value of 
preconception detection. 

Exposure to Teratogens 
Routine assessment of hobbies, habits, and home and em­
ployment environments might identify exposures associated 
with adverse reproductive consequences and that can be min­
imized during the preconception period. The effects on hu­
man pregnancy of most of the chemicals in occupational use 
are unknown, but several, such as heavy metals and organic 
solvents, have been implicated in a variety of reproductive 
disorders. It is prudent to educate women for whom preg­
nancy is a possibility about such hazards and to provide them 
with the facts available about the teratogenic potential of any 
chemical or environmental agent to which they are exposed.26 

Medications 
The family physician should ask about the use of prescription 
and nonprescription drugs and provide infonnation on the 
safest choices; how to avoid drugs associated with fetal risk 
is discussed as well. Early prenatal care entry should be 
stressed for those women who require careful monitoring of 
medications during pregnancy. Routine preconception modi­
fication of therapeutic regimens, including elimination of 
known teratogenic drugs such as gold, lithium, isotretinoin, 
folic acid antagonists, anticonvulsants, and warfarin, can re­
duce anomalies. For example, isotretinoin (Accutane), a treat­
ment for severe, recalcitrant cystic acne, is highly teratogenic, 
causing craniofacial defects, malfonnations of the cardiovas­
cular and central nervous systems, and defects of the thymus. 
Among fetuses who survive until 20 weeks' gestation the mal­
fonnation rate is 23%. An estimated 4000 women ages 15 to 
44 per year have an approved indication for this drug, but 
65,1X>O women of reproductive age receive a prescription.27 

Preconception counseling of women for whom drugs are 
essential might lead to postponement or avoidance of preg­
nancy. In some cases, alternative drugs can be prescribed or 
the dosages reduced. For example, women requiring antico­
agulation should be encouraged to switch to heparin before 
conception. 

Medical History 
Preconception care includes the detection and optimal control 
of specific medical conditions. Advances in the effectiveness 
of medical treatment and the increased rate of pregnancy by 
women in their late thirties have led to an increase in the fre­
quency of women with chronic diseases deciding to conceive. 
For women with preexisting chronic medical conditions, pre­
conception care should include assessment of the likelihood 
of pregnancy affecting the mother's health and of the med­
ical condition affecting the pregnancy. For women with cer­
tain conditions, it might include advice regarding the timing 
or avoidance of pregnancy. 
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Cardiovascular Disease 
Cardiovascular diseases including hypertension (see Chapters 
75 and 76) are the most common chronic conditions among 
women of childbearing age. Some women with cardiovascu­
lar disease would benefit from evaluation and treatment be­
fore pregnancy. Some have conditions of great importance to 
pregnancy, such as rheumatic heart disease or congenital car­
diac defects. Evaluation of the presence and severity of dis­
ease for such conditions can be helpful when counseling 
women regarding the potential impact of pregnancy on their 
health. For some women, corrective surgery is indicated prior 
to conception.28 Women who are found to have a congenital 
cardiac defect might benefit from genetic counseling. 

Diabetes Mellitus 
Improved control of maternal glucose and antepartum fetal 
surveillance has led to a significant reduction in the perinatal 
mortality rate seen during pregnancies complicated by insulin­
dependent diabetes mellitus (IDDM) (see Chapter 120). 
Today the leading causes of perinatal mortality during preg­
nancies complicated by IDDM are major congenital malfor­
mations. Whereas the risk of major malformations in the gen­
eral population is 2% to 3%, these malformations are observed 
in approximately 10% of pregnancies complicated by IDDM. 
Although virtually any organ system can be affected, the most 
characteristic abnormalities include sacral agenesis, complex 
cardiac defects, spina bifida, and anencephaly. These malfor­
mations occur during the critical period of fetal organogenesis, 
approximately 5 to 8 weeks after the last menstrual period.29 

The increased rate of congenital malfonnations in infants 
born to mothers with IDDM is significantly reduced when 
these women maintain excellent blood glucose control during 
organogenesis. At least six clinical studies have demonstrated 
that women who optimize glucose control prior to conception 
reduce their risk of having a fetus with major malformations 
to that of the nondiabetic population.3o Women with near­
nonnal glycosylated hemoglobin levels are at the lowest risk 
of delivering an infant with a congenital malfonnation, and 
women with the highest levels have nearly a 25% risk of a 
major malfonnation in their offspring. Prevention of these 
congenital malfonnations through preconception care saves 
an estimated $1720 per delivery.31 

Seizures 

Preconception care is especially applicable to women with 
seizure disorders (see Chapter 64), as they are at high risk be­
cause of their disease and the medications required for seizure 
control. The risk of major malfonnations, minor anomalies, 
and dysmorphic features is two- to threefold higher in infants 
of mothers with epilepsy who receive treatment with 
antiepileptic drugs compared with the risk for infants of moth­
ers without epilepsy. 

Women with idiopathic epilepsy who are seizure-free for 
2 years or more and have a normal electroencephalogram 
should be offered a trial period free of the antiepileptic med­
ication before attempting pregnancy. Adequate time should 
be allowed to assess these results because hypoxic seizure 
early in pregnancy can have severe consequences. 
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Medications such as valproic acid have been associated 
with neural tube defects and others such as phenytoin and 
phenobarbital are associated with malformations. If anticon· 
vulsant medications are required during pregnancy and if the 
woman plans to become pregnant, the least toxic medication 
should be initiated before pregnancy and the medication ad­
justed frequently to keep serum levels in the lowest effective 
range.32,33 

Treated Medical Disease 
Women with a histmy of successfully treated medical disease 
nonetheless can be at serious jeopardy during pregnancy. For 
example, women whose thyroid glands have been ablated for 
Graves' disease might have circulating thyroid-stimulating 
antibodies that can induce thyrotoxicosis in their fetuses.34 

Women with hypothyroidism should be optimally treated be­
fore pregnancy.35 

Women with a history of immune thrombocytopenia might 
convey a risk of hemorrhage to their fetus. Women with a his· 
tory of puhnonary embolism should be counseled reganling the 
risk of recurrence during pregnancy and the need for early pre­
natal enrollment and careful medical and obstetric monitoring 
throughout pregnancy if they choose to conceive.28 

For some women, careful monitoring of the waxing and 
waning nature of their disease may allow the physician to 
counsel the woman regarding optimal timing of pregnancy. 
For example, women with systemic lupus erythematosus can 
be monitored for the presence of lupus anticoagulant or anti­
cardiolipin antibodies associated with a high risk of mid­
trimester loss. These women might benefit by timing their 
pregnancies to occur when their disease is in remission, in· 
eluding the absence of antibodies, or following suppressive 
therapy.36,37 

Family and Genetic History 
The ideal time for genetic investigation and counseling is be· 
fore a couple attempts to conceive. The identification of ge­
netic risk can be accomplished by a careful genetic history 
(see Chapter 16). Patients with a specific indication such as 
advanced maternal age, a family history of genetic disease, 
or a previously affected pregnancy should be offered precon­
ception genetic counseling. Carrier screening to determine if 
the parents are heterozygous for certain genetic conditions 
and therefore at increased risk for conceiving offspring with 
these disorders is of special significance because it allows rel­
evant counseling before the fIrst affected pregnancy. Com­
mon disorders for which genetic screening is recommended 
include Tay-Sachs disease for people of Eastern European or 
French Canadian ancestry; /l-thalassemia for those of 
Mediterranean, Southwest Asian, Indian Pakistani, or African 
ancestry; a-thalassemia for people of Southeast Asian ances­
try; sickle cell anemia for people of African descenP'; and 
cystic fibrosis for those with a family history of the disease.39 
The family history also might reveal other risks for genetic 
diseases, such as fragile X disease or Down syndrome. 

If either member of a couple is affected by genetic disease 
or has an affected relative, the couple should be referred for 
genetic counseling and possible genetic testing. Genetic coun-

seling explains the risk and, if necessary, arranges for diag~ 
nostic tests such as chorionic villous sampling or amniocen~ 
tesis early in pregnancy. Such determinations could influence 
a couple's decision to conceive or adopt and could alter the 
clinical management of the pregnancy and newborn. 

Preconception screening not only provides a couple more 
time to consider their options and make plans, but also adds 
to the number of options available. For couples identified to 
be at risk during pregnancy, confIrmatmy testing ouly pro­
vides the option of induced abortion. When testing is done 
before conception, additional options include not bearing 
children, artificial insemination, in vitro fertilization, surro­
gate pregnancy, and adoption. 

Prevention of Neural Tube Defects 
The preconception visit should include nutritional counseling 
to ensure that the diets of all women who might bear children 
contain an adequate amount of folic acid. It has been well 
demonstrated that a large portion of spina bifida and anen­
cephaly can be prevented by using dietary folic acid supple­
mentation when it is taken before conception and continued 
through the fust trimester of pregnancy. In 1991 a large ran­
domized trial of women who had had a previous child with a 
neural tube defect (NTD) conclusively demonstrated that 
4-mg doses of folic acid before and during early pregnancy 
resulted in a 71 % reduction of recurrence of NTDs.40 This 
study did not address the possible benefIt of lower doses of 
folic acid, although other studies have suggested that lower 
doses might result in comparable reductions. 

Additionally, there appear to be excellent prospects for sub­
stantially reducing, through use of folic acid, the number of 
NTDs among U.S. women who have not had a prior N'I'D­
affected pregnancy.4l The U.S. Public Health Service now 
recommends that all women of childbearing age who are ca­
pable of becoming pregnant should consnme 0.4 mg of folic 
acid per day for the purpose of reducing their risk: of having 
a pregnancy affected with spina bifida or other NTD. Because 
the effects of higher intakes are not well known but include 
complicating the diagnosis of vitamin B12 deficiency, care 
should be taken to keep the total folate consumption at less 
than I mg per day.42 

Implementing these recommendations might provide the 
opportunity for primary prevention of as many as 60% of these 
serious birth defects.43 A woman's risk of having a child with 
a NTD was fonnd to be associated with early pregnancy red 
blood cell folate levels in a continuous dose-response rela­
tionship. This fInding suggests that it might be possible to 
identify and supplement women with low folic acid levels and 
thereby prevent NTDs.44 

Nutrition 
A woman's nutritional status at conception can have pro­
found effects on reproductive outcome. At the preconcep­
tion visit a complete dietary history includes a history of 
food habits, attitudes, use of vitamins and mineral supple­
ments, food allergies, knowledge about proper nutrition, 
and the availability of food (see Chapter 8). Lactose intol-



erance should he identified and the adequacy of dietary <.:al­
<.:ium assessed. The family physician also should assess the 
woman for conditions such as bulimia, anorexia, pica, or 
hypervitaminosis. Once identified, nutritional counseling 
and in some cases treatment of an underlying emotional 
condition should be initiated. Women who are at nutritional 
risk should be provided an individualized dietary interven­
tion, possibly with the aid of a nutritionist. Low-income 
families and women with special nutritional needs should 
be assisted to obtain additional food from such sources as 
the Aid to Families with Dependent Children (AFDC) food 
stamp program and the WIC (Women, Infants, and Chil­
dren) program as soon as possible. In some instances, the 
use of food pantries, soup kitchens, and similar facilities 
may need to be recommended. 

Preconception assessment of nutrition status should iden~ 
tify women who are underweight or overweight. Women who 
are underweight and subsequently gain little weight during 
pregnancy are at high risk of fetal and neonatal morbidity and 
mortality.45 At the other extreme, marked obesity is associ­
ated with gestational diabetes, NTDs, hypertension, macro­
somic infants, and resultant prolonged labor and shoulder dys­
tocia.46 Thus management plans for both underweight and 
overweight are best developed before pregnancy. 

Calcium 
The current calcium intake recommendation for pregnant 
women and adolescent females is 1200 to 1500 mg per day, 
but the reported median intake is 600 to 700 mg per day, 
which is insufficient to ensure optimal gestational blood pres­
sure regulation.47 There is now adequate evidence to recom­
mend that every woman of reproductive age should be ad­
vised to consume the current recommended level of ealcium.48 

Vitamin A 
The recommended dietary allowance for women is 2700 IU 
of vitamin A per day. Currently, about 1 % to 2% of women 
average more than 10,000 IU of vitamin A from supplements. 
Evidence in humans suggests that more ilian 10,000 IV of vi­
tamin A per day is teratogenic, resulting in cranial/neural crest 
dcfccts.49 Women in the reproductive age group are advised 
to avoid consuming vitamin A at these levels and should con­
sume liver products only in moderation, as they contain large 
amounts of vitamin A. Women with a history of a previous 
pregnancy resulting in a fetus with an NTD should be advised 
not to attempt to achieve high doses of folic acid (i.c., 4 mg) 
by taking multivitamins because of the possibility of ingest­
ing harmful levels of vitamin A. 

Phenylketonuria 
Infants born to women with classic phenylketonuria (PKU) 
and a maternal blood phenylalanine level of more than 20 
mg/dL are likely to have microcephaly and mental retarda­
tion and are at increased risk of congenital heart disease and 
intrauterine growth retardation. Dietary restrictions that re­
sult in lowered levels of maternal phenylalanine during the 
earliest weeks of gestation appear to reduce the risk of fetal 
malfonnation.50,51 
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Psychosocial Factors 
Preconception risk assessment provides an opportunity to 
identify risks related to personal, social, and psychological 
characteristics (sec Chapters 2, 3, and 4). Risks of a personal 
nature include lack of adequate financial resources such as 
low income, inadequate housing or medical insurance. or 
communication difficulties. Real or perceived barriers to fam­
ily planning or early prenatal care enrollment can be detected. 
Psychological risks that can be identified by a sensitive in­
terviewer include inadequate pregnancy readiness. lack of 
personal support. deficient coping skills, high stress and anx­
iety, and psychiatric conditions. Extremes of physical work, 
exercise. and olher activity should be assessed. 

Victims of domestic violence should be identified precon­
ccptionally, as they are likely to be abused during pregnancy 
(see Chapter 28). Up to 25% of obstetric patients are physi­
cally abused while pregnant. Such assaults can result in pla­
cental separation; antepartum hemorrhage; fetal fractures; 
rupture of the uterus, liver. or spleen; and preterm labor. In­
fonnation about available community, social and legal re­
sources, and a plan for dealing with the abusive partner should 
be made available to abused women. 52 

Implementing a comprehensive preconception care pro~ 
gram for many women includes addressing barriers to access 
to medical care. After these barriers are identified, advice, 
counseling, education, and developing a personal relationship 
with a family physician before pregnancy might successfully 
address some of these impediments. 

Good social support around the time of childbirth is im­
portant to the mental and physical health of the new mother. 53 

Preconception evaluation should include an assessment of so­
cial support and family fUllction. The family physician can 
assess social supports available to help identify potential prob­
lems such a~ domestic violence, parenting difficulties, and 
other stresses that may affect pregnancy or child rearing. 

High-Risk Behaviors 
Queries regarding a patient's social and lifestyle history 
should seek to identify behaviors that might compromise re­
productive outcome. 

Smoking 
Smoking (see Chapter 8) contributes to many obstetric prob­
lems, such as pretenn delivery, intrauterine growth retardation, 
abruptio placentae, placenta previa, and spontaneous abortion. 
Each year tobacco-related products are responsible for an esti­
mated 32,000 to 61,000 infants born with low birth weight (rep­
resenting 11% to 21% oflow birth weight births) and 14,000 
to 26,000 inf,mts who require admission to a neonatal inten­
sive care unit. Tobacco use is also responsible for an estimated 
1900 to 4800 infant deaths resulting from perinatal disorders 
and 1200 to 2200 deaths from sudden infant death syndrome. 54 
Nevertheless, 25% to 30% of pregnant women in the United 
States smokc, and many women still smoking are unaware of 
the riskS. 55.56 Given the benefits of smoking cessation, all 
women who smoke should be offered advice and counseling 
about methods designed to help them stop. For some women 
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the benefits to their future infants provide additional motiva­
tion necessary for successful smoking cessation. Because many 
women require multiple attempts prior to success, preconcep~ 
tion intervention is particularly worthwhile. 

Alcohol Intake 
Alcohol intake (see Chapter 59) early in pregnancy can have 
devastating consequences for the fetus. Fetal alcohol syndrome 
outranks Down syndrome and spina bifida in prevalence and 
is the leading known cause of mental retardation.57 Alcohol is 
a teratogen. Alcohol causes fetal wastage, growth retardation, 
organ anomalies, neurosensory problems, and mental retarda­
tion. Only 55% of women questioned in a 1985 study had heard 
of the fetal alcohol syndrome and fewer than 25% knew it in­
cludes congenital defects.56 A safe level of alcohol consump­
tion during pregnancy has not been established. The adverse 
effects of alcohol might begin early in pregnancy, before a 
woman realizes she is pregnant. An estimated II % of women 
who drink 1 to 2 oz of absolute alcohol a day during the first 
trimester have babies with features consistent with the prena­
tal effect<; of alcohol.58 All women of childbearing age should 
be given accurate infonnation about the consequences of alco­
hol consumption during pregnancy, the likelihood that effects 
begin early during the first trimester, and that no safe level of 
consumption has heen established. Those women who currently 
have an alcohol-related problem should be identified and edu­
cated as to the risks of alcohol consumption, and efforts should 
be initiated to assist them in stopping. 

Substance Abuse 
Use of cocaine, heroin, and other substances (see Chapter 60) 
during pregnancy may lead to spontaneous abortion, prema­
ture delivery, abruptio placentae, fetal growth retardation, 
congenital anomalies, and fetal or neonatal death. 59.60 An 
estimated 10% to 15% of women use cocaine, heroin, 
methadone, amphetamines, PCP, or marijuana during preg­
nancy.61 A careful history to identify usc of illegal substances 
should be obtained as part of the preconception risk assess­
ment. Occasional recreational use might not be considered by 
the woman to be a problem. nor might she be aware of the 
dangers of such occasional use during early pregnancy. Use 
of cocaine during the first trimester, possibly before the 
woman is aware that she is pregnant, is associated with abrup­
tion and with congenital defects even if the woman does not 
continue to use it later during the pregnancy.62 

The preconception interview provides an opportunity for 
women to be educated about the risks and for occasional drug 
users to be encouraged to abstain, especially if they are not 
actively preventing pregnancy. Those women identified as 
users of cocaine or other i1Iicit substances should be encour­
aged to maintain effective birth control until their substance 
abuse has been properly treated. 

Physical Examination and 
Laboratory Testing 
Preconception care should include all aspects of regular age­
appropriate preventive care for women, including physical ex­
amination and laboratory testing. Important elements of the 

physical examination include blood pressure and pulse, 
height, weight, and pelvic and breast examinations. 

Laboratory tests offered to all women at a preconception 
evaluation include rubella titer, urine dipstick for protein and 
glucose, hemoglobin or hematocrit determination to detect 
iron deficiency anemia, hepatitis B surface antigen, HIV test­
ing, and toxicology screening for illicit drugs. A Papanico­
laou smear can be prepared, so if cervical dysplasia is de­
tected, it can be treated before conception, which is safer than 
during pregnancy. 

Women in high-risk groups can be offered other laboratory 
testing including tests for gonorrhea, syphilis, and Chlamy­
dia, and bacterial vaginosis screening so infection can be 
treated before conception. Laboratory assessment can also in­
clude titers for toxoplasmosis and screening for hemoglo­
binopathies, Tay-Sachs disease, and abnormal parental kary­
otype for selected women. A purified protein derivative (PPO) 
test should be done in areas where tuberculosis is prevalent, 
so if treatment is necessary it can precede pregnancy. The Ex­
pert Panel on the Content of Prenatal Care noted that pre­
conception testing of women for herpes simplex and cy­
tomegalovirus could prove beneficial for some women.63 

Interventions 
Interventions to reduce risks are a critical component of pre­
conception care. With the knowledge gained from precon­
ception risk assessment, medical and psychosocial interven­
tions can take place. Preconception identification of women 
with risks provides the opportunity for appropriate treatment, 
pregnancy planning, early entry into prenatal care, or recom­
mendations to avoid pregnancy. 

Table 10.3 lists the content of the intervention component 
of preconception care. Some preconception risks are easily 
identified and effective interventions available (e.g., rubella 
vaccination). Other risks. such as smoking, are certainly wor­
thy of identification, although initial attempts at treatment are 
not always effective. Some conditions, particularly psy­
chosocial risks, are not easily treated but might benefit from 
evaluation or counseling by the family physician or by in­
volvement of appropriate community services. 

A complete program of preconception care includes com­
prehensive follow-up by the family physician. For precon­
ception care to be most effective, intervention services must 
be available and coordinated at the community level. Coor­
dination of medical and community services such as visiting 
nurses, social workers, mental health counselors, and nutri­
tionists, among others, if.. needed to provide continuous, com­
prehensive coordinated care of women at medical and psy­
chosocial risk. 

Preconception care is most effective when the woman and 
her partner are properly motivated. Many social and cultural 
influences, including attitudes and values projected at home 
and through the schools, churches, peer groups, and public 
media, contribute to decisions by men and women during their 
teenage and early adult years regarding sexuality and child­
bearing. The receptiveness of couples to preconception care 



Table 10.3. Content of Preconception Care: 
Interventions 

T rcatment with 0.4 mg of folic acid per day; women with cl 

prior neural tube defect (NTD}-affected pregnancy should 
take an additional 4.0 mg of folic acid for 1 monlh before 
pregnancy 

Treatment of medical disea<;e; women with diabetes mellitu~ 
should enter a program for intensive control of their blood 
glucose 

Modification of chronic disease medications to decrease 
maternal or fetal risk during pregnancy 

Vaccination for rubella, hepatitis B, and varicel!d 

Counseling, education, and testing in regard to HIV, hepatitis 
B, bacterial vaginosis, and other infections 

Nutrition rounseling or referral; all women of reproductive 
age should consume 1200 to 1500 mg of calcium per day 

Substdnce abuse counseling or referral to treatment programs 

Home visitation to tredt psychosocial risks 

Referral to social service agencies for services and support 

Initiation of treatment or referral for psychiatric conditions 

Provision of contraception and family planning service~ 

Provision of safe shelters 

Financial assistance and planning including medical assistance 

Vorational training 

Provide information of local community resources 

is heightened at certain times, such as during a family plan­
ning visit when a woman is considering stopping her method 

of birth controL at the time of a negative pregnancy test, or 

at a premarital visit. 

Successful preconception care identi1Jes women at highest 

risk so resources can be directed to those most in need. Un­

fortunately, women at ~ocial risk. who are at increased risk 

of poor pregnancy outcome, often encounter barriers to ob­
taining health services, including preconception counseling 

and care. Thus women most likely to benefit from precon­

ception care include those least likely to have access to it. Op­

timally, to reach women most in need, family physicians mur-.t 
make preconception care available in settings that offer spe­
cial opportunities to reach high-risk women. such as com­
munity health centers, sexually transmitted disease cljnic~, 
substance abuse treatment centers, women's shelter,>, halfway 
houses, and detention centers. 
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1 1 
Normal Pregnancy, Labor, 
and Del ivery 

Margaret V. Elizondo and Joseph E. Scherger 

Pregnancy and birth are normal physiologic processes for 
most women. The cesarean delivery rate of nearly 25%, which 
has persisted in the United States for many years now, is a 
reflection of the degree of medical intervention in the birth 
process. Unfortunately, modem medicine has been guilty of 
using a disease model for the management of pregnancy and 
birth, resulting in higher than expected rates of complications. 
At least 90% of women should have a Donnal birth outcome 
without medical intervention.1 

The disease model for pregnancy and birth took hold dur­
ing the 1920s led by a Chicago obstetrician, Joseph Delee, 
who questioned what is normal and pioneered efforts to im­
prove medically on the "cruelty of nature."2 During this pe­
riod, childbirth in America went from the home to the hospi­
tal, and the legacy of hospital interventions in the birth process 
began. Much good has come from modem hospital obstetric 
care, with maternal mortality having decreased to low levels; 
moreover, infant mortality has steadily declined for populaM 
tions having access to perinatal care. Modern prenatal care 
also developed during the flr,t half of the 20th centurY; and 
with a focus on good nutrition and screening for problems 
during pregnancy, it has improved birth outcome.3 

A renewed respect for normal childbirth came about as a re­
action to hospital interventions, led by Dick-Read4 during the 
1930s and 1940s, Lamaze during the 1950s,' Kitzingerb dur­
ing the 1960s, and eventually a social movement in America 
during the 1970s with the widespread development of child­
birth education. Odent' s 1 Birth Reborn represents a culmina­
tion of the effort to rediscover nonnal pregnancy and birth. 

Technologic obstetrics, with its steady focus on improving 
the uncertainty of nature and sparing women the pain of child­
birth, continues to march onward. Prenatal care has become 
preoccupied with serial ultrasound evaluations and screening 
for a-fetoprotein (AFP) abnormalities, gestational diabetes, 
genetic disorders, and every potentially infectious agent. Con­
tinuous electronic fetal monitoring, developed during the 
early 1970s, quickly became the standard of care in most 

American hospitals, despite little evidence of benefit and CUM 
mulative evidence that it causes unnecessary cesarean interM 
ventions. 7.8 Epidural anesthesia has become so commonplace 
in some hospitals that labor units are quiet and nurses have 
little experience helping women through natural labor. 

Approximately 30% of U.S. family physicians provide ma­
ternity care. The current lack of access to prenatal care for 
many women in both rural and urban areas is a compelling 
reason for more family physicians to deliver these services. 
Knowledgeable about scientific medicine, yet with a human­
istic approach to pregnancy and birth similar to that of mid­
wives, the family physician is well suited to provide a bal­
ance between nature and technology and may be a guiding 
force to appropriate maternity care.9 

This chapter focuses on normal pregnancy and delivery 
from a perspective of familYMcentered care. FamilYMcentered 
maternity care has been defined by the International Child­
birth Association as care that focuses on how the birth of a 
child affects the entire family. A woman who gives birth 
forms new relationships with those close to her, and all fam­
ily members take on new responsibilities to each other, the 
baby, and the community. Family-centered maternity care is 
an attitude rather than a specific program. It respects the 
woman's individuality and need for autonomy and requires 
that a woman be guided, not directed, and that she be allowed 
to make her own decisions in accordance with her goalS.lO 
The family physician, as physician for the woman, the father, 
and the children, is well suited to provide family-centered ma­
ternity care. This chapter reviews the principles and practice 
of normal pregnancy, labor, and delivery. I I 

Prenatal Care 
Current prenatal care begins before conception. This impor­
tant early phase of preventing complications is referred to as 
preconception care and is detailed in Chapter 10. Prenatal care 
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after conception should begin as early as possible. as health 
screening and intervention early during pregnancy may im­
prove birth outcome. For example, taking folic acid in doses 
present in multivitamins during the fIrst 6 weeks of pregnancy 
provides a three- to fourfold reduction in the chance of neu­
ral tube defects in the offspring.12 Early screening and inter­
vention is useful for control of diabetes, genetic testing, 
changing teratogenic drugs such as phenytoin (Dilantin), 
treating infections, and lifestyle modifications of such factors 
as smoking, alcohol use, recreational drugs, and maternal 
nutrition. 

The traditional approach to prenatal care. developed early 
during the 20th century. has been modifIed by an expert panel 
convened by the U.S. Public Health Service.!3 Rather than a 
single comprehensive initial visit followed by monthly visits 
until the third trimester, this panel recommended more inten­
sive intervention early in pregnancy if risk factors exist that 
can be modified. For example, women who smoke, have poor 
nutrition, or have a high-risk home environment may benefit 
from frequent visits and a multidisciplinary team approach 
early in pregnancy. Women at low risk may require fewer vis­
its than are scheduled with the traditional protocol. 

Health Promotion 
AU those who care for childbearing women should approach 
pregnancy as an opportunity to promote the health and well­
being of the family (see Chapter 8). Counseling to reinforce 
healthful behaviors and education about pregnancy. child­
birth. and parenting are crucial parts of perinatal care-not 
"extras." 

Table 11.1 is an outline of topics to be covered in the ed­
ucation of all pregnant women and their support persons. 14 

Experienced parents require only an abbreviated program. fo­
cusing on selected areas of interest to them. Preparation for 
natural childbirth (birth without regional or systemic analgesic 
drugs) and for vaginal birth after a previous cesarean section 
can reduce maternal anxiety and the rates of operative deliv­
ery and associated complications. IS Childbirth preparation 
classes, often run by hospitals, clinics, or private childbirth 
educators, fulfill this function well. The benefits of breast­
feeding for baby and mother should be discussed with women 
and their family members prior to or early during pregnancy 
and then modeled at delivery. The effectiveness of education 
on preventing low birth weight has not been proved.3 How­
ever, information about smoking, alcohol and drug use, pre­
vention of sexually transmitted infection, and mobilizing fam­
ily supports and social services in the community are likely 
to be benefIcial. 

Motivation to adopt more healthy behaviors is probably 
stronger during pregnancy than at most other times, though a 
woman may curb behavior such as smoking during pregnancy 
only to resume it after delivery. All family members involved 
should be educated on the benefits of a non-smoking house­
hold, including decreased incidence of sudden infant death 
syndrome (SIDS) and respiratory illnesses.!6 

Abstention from alcohol and recreational drugs is also im­
portant. Alcohol exposure during gestation is a more common 
cause of mental retardation than Down syndrome. 17 The 
prevalence of cocaine use during pregnancy is reported at 17% 

Table 11.1. Sample Topics for Birth and Parenting Classes 
Early pregnancy 

Nutrition; optimum weight gain; iron, calcium, vitamin 
supplements 

Exercise and sex during pregnancy 
Common symptoms and remedies: fatigue, nausea! 

vomiting, 
backache, round ligament pain, syncope, constipation 

Danger signs: bleeding, contractions, dysuria, vaginitis 
weight loss 

Psychology of pregnancy: body image, libido; need for 
security; education for self-help; changing family 
roles; acceptance of pregnancy 

Fevers, hot tubs, saunas 
Environmental and occupational hazards and how to 

mitigate them; stress management 
Exposure to infectious agents (e.g., toxoplasmosis, 

rubella, HIV, varicella) 
Avoidance of tobacco, alcohol, x-rays, other drugs 
Resources available for pregnant and parenting families 

Late pregnancy 
Common symptoms and remedies: heartburn, backache 

"loose joints," hemorrhoids, edema, insomnia 
Nutrition/fetal growth 
Avoidance of tobacco and other drugs 
Potentially serious symptoms: edema, bleeding, headache 

meconium-stained fluid, decreased fetal movements 
Exercise (e.g., Kegel's, pelvic tilt), sex, travel (avoid 

prolonged sitting because of risk of deep vein thrombosis) 
Occupational adjustments (avoid excessive exertion, 

prolonged standing, stress) and postpartum plans 
Breast-feeding 
Signs of labor 
Stages of labor 
Techniques for pain control (and practice relaxation, 

visualization) 
Cesarean section, vaginal birth after cesarean, other 

potential interventions 
Birth plan; importance of labor companion and early 

parent-infant contact 
Positions for labor and birth 
Seat belt use; infant car seats 
Circumcision 
Sibling preparation 

Postpartum/parenting 
Care of the perineum, Kegel's exercises 
Practical support for breast-feeding 
Reasons to contact provider (e.g., maternal hemorrhage, 

fever, increased pain; infant jaundice, respiratory distress) 
Postpartum exercises 
Nutrition, especially calcium and iron 
Rest and sleep 
Return to work 
Sex, contraception 
Sibling adjustment 
Infant immunizations and preventive care schedule 
Infant growth and development: normal expectations 

and parenting issues at each age 

in some populations but often is not admitted to the physi­
cian. IS With a paucity of research on substance use by women 
and few treatment programs accepting pregnant women, this 
area is a challenge to professionals caring for them (see Chap­
ter 60). 



Women will often ask for advice on working during preg­
nancy. The physician should review the effects of physical 
exertion and prolonged standing during pregnancy, occupa­
tional and environmental hazards (e.g., heat, heavy metals, 
anesthetic gases, x-rays, and pnssibly cathode ray tubes). Day­
care and health care workers need to be apprised of the risks 
of certain infectious disease exposures in pregnancy.19 Physi­
cians should also be prepared to counsel on the legal rights 
of pregnant workers, child care, and breast-feeding issues. In 
general, women may continue moderate activities, but should 
strive to keep their heart rate < 140 and their temperature 
within 1 to 2 degrees of nonnal.20 Attention should be given 
to appropriate hydration, and women at risk for pretenn 
labor may need to curtail some activities as pregnancy 
progresses. 

Nutrition and weight should be closely monitored during 
prenatal care (see Chapter 8). Physicians must be knowl­
edgeable about nutritional requirements and offer practical 
suggestions for management of nausea and vomiting, gas­
troesophageal reflux, constipation, backache, and hemor­
rhoids. Anticipatory guidance about body image changes, 
risks of obesity, and ways of modifying the diet within vari­
ous constraints (e.g., vegetarianism, lactose intolerance) are 
also important considerations. Optimal weight gain during 
pregnancy varies depending on the prepregnancy weight. An 
underweight woman may benefit from gaining 40 pounds, 
whereas an obese woman might do well gaining 10 to 15 
pounds. The normal weight gain of 25 to 35 pounds is often 
exceeded without harm to the fetus. Nutritional advice to preg­
nant women should focus on a high-quality, high-protein diet 
with a steady, gradual weight gain profiled to the woman's 
size and eating habits. Pregnant women should be instructed 
to avoid the presence of cat feces and eating raw meat (tox­
oplasmosis). Caffeine intake should be liuaited. 

Prenatal Screening 
The purpose of prenatal screening is to identify problems that 
could affect the outcome of pregnancy and for which effec­
tive interventions are available. The number of conditions for 
which screening is available seems limitless. Therefore, the 
choice of items should be based on a rational assessment of 
the current literature, legislation, medicolegal climate, cost­
effectiveness, and treatment effectiveness. Each screening test 
should be evaluated to ensure that the benefits of the test and 
the planned intervention outweigh the risks and complica­
tions. Prenatal screening should be discussed with each pa­
tient at the first prenatal visit. 

Traditional medical teaching focuses on screening for med­
ical conditions using blood tests, ultrasonography, amniocen­
tesis, and physical examination. A comprehensive approach 
would also include screening through questioning about fam­
ily and social dysfunction, such as single parent status, a his­
tory of domestic abuse, substance abuse, economic hardship, 
and work-related stresses. The relation between psychosocial 
stress and outcome of pregnancy is now well established.21 •22 

Physicians should be knowledgeable about public social serv­
ice programs available to support pregnant patients and their 
families. 
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Table 11.2 outlines the screening tests offered to most pa­
tients. Genetic history determines which patients are offered 
special testing such as hemoglobin electrophoresis (e.g., 
African Americans, who are at higher risk for sickle cell dis­
ease, or those of Asian or Mediterranean background, who 
are at higher risk for thalasseuaia). Testing for Tay-Sachs dis­
ease and cystic fibrosis carrier states is becoming more com­
mon, and some authorities recommend screening more than 
just those with a family history of these disorders.2],24 All 
women who will be 35 years of age or older by their due date 
should be offered amniocentesis andlor chorionic villus sam­
pling (CVS) for chromosomal analysis. CVS has the advan­
tage of testing earlier in gestation (generally 10 to 14 weeks) 
and providing results rapidly (a few days).1t is ouly available 
through experienced petinatologists, though, and may be as­
sociated with a slightly higher complication rate than amnio­
centesis. Amniocentesis has the advantage of measuring am­
niotic fluid AFP level as well as analyzing chromosomes, so 
that neural tube defects (NTDs) can be more readily de­
tected.23 Amniocentesis is generally pedorrned at 14 to 20 
weeks and results return in about 10 days. Other women with 
personal or family history of genetic problems, including 
Down syndrome (trisomy 21), should have the opportunity to 
meet with a genetics counselor, if possible, and review op­
tions for prenatal testing. 

The expanded AFP screen (triple marker) uses blood lev­
els of AFP, human chorionic gonadutropin (bCG), and un­
conjugated estriol (uE]) to screen for NTDs, Down syndrome, 

Table 11.2. Common Screening Tests in Pregnancy 

Initial 
Blood type/Rh factor/antibody screen (indirect Coombs' test) 
Complete blood count (CBC) 
Rubella immunoglobulin G ilgG) 
Rapid plasma reagin (RPR) 
Hepatitis B surface antigen 
Urinalysis and culture 
Papanicolaou smear 
Gonorrhea culture (GCl/chlamydia 
Consider screening for bacterial vaginosis 
Offer human immunodeficiency virus (HIV) testing 
Hemoglobin electrophoresis, if indicated 
Consider T ay-Sachs and cystic fibrosis genetic testing 
Purified protein derivative (PPol, if indicated 

10-20 weeks 
Offer triple marker [expanded a-fetoprotein (AFP) screening] 

at 15-20 weeks (16-18 ideally) 
Consider chorionic villus sampling (CVS) or amniocentesis, 

if indicated 
Offer ultrasonography for fetal age and anatomy (generally 

17-20 weeks) 
24-28 weeks 

Screen for gestational diabetes (l-hour 50-g glucose load) 
Repeat CBC 
Repeat antibody screen (ABS) if Rh negative (Give RhoGAM 

at 28 weeks) 
32-3& weeks 

Group B streptococcal screening (35-37 weeksl 
Repeat CBC, if indicated 
Repeat GC/chlamydia/RPR, if indicated 
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and trisomy 18; 85% of NTDs are detected by an increase in 
AFP level, but this result can also indicate multiple gestation, 
abdominal wall defects, congenital nephrotic syndrome, ma­
ternal hemorrhage, fetal demise, inaccurate dating, and even 
normal pregnancy. A low level of AFP may also be found 
with fetal demise, inaccurate dating, and nonnal pregnancy, 
or may be associated with molar gestation or Down syndrome. 
Down syndrome is also associated with increased hCG lev­
els and decreased u~ levels; 60% of Down syndrome cases 
are detected using these three markers. Trisomy 18 is associ­
ated with low levels of all three markers.25 If the initial triple 
marker screening is abnormal, it may be necessary to repeat 
the test or to order a diagnostic ultrasound scan to confmn 
gestational age and evaluate for fetal abnormalities (see Chap­
ter 16). Amniocentesis may be indicated to measure amniotic 
fluid AFP and for chromosome evaluation. Because expanded 
AFP screening is widely available and is considered standard 
by some, the test should be discussed with all patients, with 
a mutual agreement of patient and practitioner regarding its 
use. The screening is done between 15 and 20 weeks' gesta­
tion, optimally at 16 to 18 weeks. 

Routine ultrasonography currently falls into a gray area. In 
the United States, a National Institutes of Health (Nlli) con­
sensus conference recognized 27 indications for prenatal 
ultrasonography that result in examinations in most pregnan­
cies.26 The American College of Obstetricians and Gynecol­
ogists recommended adherence to these guidelines.27 In most 
of Western Europe, ultrasonography is done routinely at 16 
to 18 weeks. The benefits and cost-effectiveness of universal 
screening are still controversial and are the subject of ongo­
ing study.28,29 

Screening for gestational diabetes mellitus (GDM) is gen­
erally recommended for all pregnant patients at 24 to 28 
weeks' gestation. A 50-g glucose solution is given and plasma 
glucose measured I hoor later. An abnormal value of 140 or 
more is fnrther evaluated with a 3-hour 1000g glucose toler­
ance test, following measurement of fasting plasma glucose. 
Two or more abnormal values on this test confirm the diag­
nosis of GDM. One abnormal value may warrant retesting in 
4 to 6 weeks. 

The Expert Committee on the Diagnosis and Classification 
of Diabetes Mellitus allows a small subset of women to forgo 
routine screening: those who are under 25 years of age, of 
normal weight, with no family history of diabetes, and not of 
Hispanic, Native-American, Asian, or African-American 
background, are at very low risk for GDM.30 Women with 
the above risk factors, however, and others including prior 
GDM or glucosuria, may benefit from earlier screening, in 
addition to routine screening at 24 to 28 weeks (see Chapter 
120). 

Bacterial vaginosis has been associated with pretenn birth. 
Metronidawle (Flagyl) (500 mg po bid X 7 days) and clin­
damycin (300 mg po bid X 7 days) have been shown to de­
crease preterm birth rates in women with bacterial vaginosis.31 
It is unclear if asymptomatic women should be screened rou­
tinely. Group B streptococcal (GBS) infection can be devas 
tating to newborns. The Centers for Disease Control and Pre­
vention (CDC) reports that 10% to 30% of women carry this 

bacteria in the genital region, though fewer than I % of in­
fants are actually infected.32 Despite this low rate of infec­
tion, given the mortality rate of up to 20%, screening forGBS 
in pregnant women is becoming standard. The outer vagina, 
perineum, and rectum are cultured at 35 to 37 weeks, with 
positive carriers treated with intravenous antibiotics intra­
partum (penicillin 5 million units intravenously followed by 
2.5 million units every 4 hoors or clindamycin 900 mg intra­
venously every 8 hoors until delivery). The CDC also en­
dorses another strategy to prevent GBS disease, based on risk 
factors rather than universal screening. In this case, mothers 
are treated with intrapartum antibiotics only if they have risk 
factors such as previous infant with invasive GBS disease, 
GBS bacteriuria in this pregnancy, delivery at <37 weeks' 
gestation, ruptured membranes > 18 hours, or intrapartum 
temperature of l00AoP or greater. 

Risk Assessment 
The outcome of screening is identification of patients at risk 
for complications during pregnancy. Conventional risk as­
sessment divides patients into low-, medium-, and high-risk 
categories. Because most family physicians are trained to care 
for low- and medium-risk patients, and to refer or share the 
care of high-risk patients with perinatal specialists, proper risk 
assessment is crucial. Table 11.3 indicates risk factors recog­
nized by the American Board of Family Practice, the Amer­
ican College of Obstetricians and Gynecologists, and the 
American Academy of Pediatrics.3,33 Family physicians in 
some areas and with appropriate training provide obstetric 
care for high-risk patients, but the classification of risk status 
remains important for guiding clinical care. The prenatal 
record should conveniently assist in the evaluation and indi­
cation of risk status. 

High-risk categories should not be absolute contraindica­
tions to care by family physicians. For example, family physi­
cians may be the best qua1ified to handle high-risk social sit­
uations and substance abuse. Because of broad medical 
training, family physicians may have more experience than 
some obstetricians in an area dealing with medical problems, 
such as thyroid or pulmonary disease. Consultation does not 
preclude shared care. Some high-risk problems may resolve 
during the pregnancy, and the birth may be a low-risk event. 

Prenatal Visits 
The schedule of prenatal visits has traditionally been every 4 
weeks through the 28th week of pregnancy, every 2 weeks 
until the 36th week of pregnancy, and then weekly until de­
livery. A U.S. Public Health Service report suggested that 
low-risk patients require fewer visits, whereas patients with 
risk factors may need modified or intensive care. I3 For ex­
ample, risk factors identified early in pregnancy, such as 
smoking, alcohol or drug use, family dysfunction, or lack of 
social support, should be aggressively managed with frequent 
visits early during pregnancy. Subsequent risk factors, such 
as elevated blood pressure or preterm labor, require more fre­
quent visits beginning as soon as the condition develops. 

The initial prenatal visit consists of a detailed history, phys-



Table 11.3. Obstetric Risk Criteria 
Category I: higher risk factors 

Initial prenatal factors 
Age ~40 or :516 
Multiple gestation 
Preexisting or insulin-dependent diabetes 
Chronic hypertension 
Renal failure 
Heart disease, class 11 or greater 
Hyperthyroidism 
Rh isoimmunization 
Chronic active hepatitis 
Convulsive disorder 
Isoimmune thrombocytopenia 
Severe asthma 
HIV infection 
Significant hemoglobinopathy {e.g. sickle cell disease} 

Subsequent prenatal and intrapartum factors 
Vaginal bleeding, second or third trimester 
Pregnancy~induced hypertension (or toxemia), 

moderate or severe 
Fetal malformation, by a~fetoprotein (AFP) screening, 

ultrasonography, or amniocentesis 
Abnormal presentation: breech, face, brow, transverse 
Intrauterine growth retardation 
Polyhydramnios/oligohydramnios 
Pregnancy >42 weeks or <35 weeks 
Abnormal fetal/placental tests 
Persistent severe variable or late decelerations 
Macrosomia 
Cord prolapse 
Mid~forceps delivery 

ical examination, and laboratory assessment. A complete 
physical examination is performed as early as possible. The 
pelvic assessment, which includes a bimanual examination, is 
helpful for dating the pregnancy and evaluating the pelvic 
structure. Screening laboratory investigations are undertaken 
as stated above. Accurate dating of the pregnancy is critically 
important for prenatal care, including the proper perfonnance 
and interpretation of screening tests, and avoidance of un~ 
necessary testing due to a misdiagnosis of prematurity or post­
dates. If dating is not clear from the initial visit, an ultrasound 
scan should be perfonned promptly to establish an accurate 
due date. Ultrasound dating is less accurate the further preg~ 
nancy progresses. Clinical dating is based on number of weeks 
since the start of the last menstrual period (LMP), assuming 
the usual 4-week cycle, with the due date (estimated date of 
confinement, EDC) being 40 weeks after the start of the LMP. 
Uterine size grows in a predictable manner in normal preg~ 
nancies, with fundal height (measured from the symphysis pu~ 
bis to the top of the uterus, in centimeters) roughly equal to 
estimated gestational age (EGA) between 20 and 36 weeks. 
Prior to an EGA of 20 weeks, the uterus, on bimanual exam, 
is roughly lemon size at 6 weeks, orange size at 8 weeks, 
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Category II: medium risk factors 
Initial prenatal factors 

Ages 35-39,16-17 
Drug dependence/alcohol abuse 
High~risk family-lack of family/social support 
Uterine or cervical malformation or incompetence 
Contracted pelvis 
Previous cesarean section 
Multiple spontaneous abortions (> 3) 
Grand multiparity (>8) 
History of gestational diabetes 
Previous fetal or neonatal demise 
Hypothyroidism 
Heart disease, class I 
Severe anemia (unresponsive to iron) 
Pelvic mass or neoplasia 
Prior deep vein thrombosis/pulmonary embolism 
Prior preterm delivery 
Pyelonephritis 
Threatened preterm labor 
Preterm rupture of membranes 

Subsequent prenatal and intrapartum factors 
Gestational diabetes, diet~controlled 
Pregnancy~induced hypertension (toxemia), mild 
Pregnancy at >41 weeks, obtain appropriate 

fetal/placental tests 
Active genital herpes 
Positive high or low AFP screen 
Estimated fetal weight> 1 0 pounds (4.5 kg) or 

<5.5 pounds (2.5 kg) 
Abnormal nonstress test 
Arrest of normal labor curve 
Persistent moderate variable decelerations or poor 

baseline variability 
Ruptured membranes beyond 24 hours 
Second stage beyond 2 hours 
Induction of labor 

grapefruit size at 10 weeks, and cantaloupe size at 12 weeks, 
filling the pelvis at that point. 34 

First-trimester prenatal care (up to 14 weeks) includes a de­
tennination of the patient's well-being during pregnancy, a 
review of family and lifestyle issues, and a reevaluation of 
the risk status. The clinical assessment includes measuring 
maternal weight gain, blood pressure, uterine growth, detect­
ing fetal heart tones by Doppler ultrasonography, and coun­
seling patients toward a healthy pregnancy. Common prob­
lems in the first trimester include nausea, vomiting, and 
gastroesophageal reflux. Patients should be counseled to eat 
frequent small meals and may use antacids such as calcium 
carbonate (e.g., Turns) or magnesium hydroxide (e.g., 
MaaloxlMylanta). Prenatal vitamins may help some patients, 
but be intolerable to others. Severe nausea and vomiting, as­
sociated with significant weight loss, ketonuria and/or elec­
trolyte abnormalities, should be investigated with laboratory 
testing to rule out medical conditions associated with nausea 
and vomiting, and ultrasonography to rule out twin or molar 
gestation.23 These cases may require intravenous hydration 
and antiemetics, with informed consent regarding teratogen 
issues with medication use. 
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Vaginal bleeding should be investigated carefully to rule 
out infection, threatened abortion, or placental abnormality, 
though patients may often report self-limited bleeding after 
sexual intercourse or vaginal exam. Rh-negative patients need 
to receive RhoGAM intramuscularly after episodes of vagi­
nal bleeding, and after procedures such as amniocentesis. 

Second-trimester prenatal care (14 to 28 weeks) includes 
confirmation of the estimated date of delivery by quickening 
(perception of fetal movements) at 18 to 20 weeks or earlier, 
uterine size at the umbilicus at 20 weeks, and fetal heart tones 
being heard using a fetoscope at 20 weeks. The fetus may be 
evaluated by ultrasonography if fetal age or size is in doubt. 
Health education during the second trimester includes plan­
ning for labor and delivery through childbirth education 
classes, initial discussion of infant feeding including encour­
agement of breast-feeding, and planning for parenting by rec­
ommending reading and/or classes. Mothers should be in­
structed to report symptoms that would indicate a pregnancy 
risk, such as vaginal bleeding, significant edema (especially 
of the face or fmgers), continuous headache, blurring of 
vision, abdominal pain, persistent vomiting, chills, fever, 
dysuria, leakage of amniotic fluid, or change in frequency or 
intensity of fetal movements. 

More frequent visits are generally made during the third 
trimester to evaluate for elevated blood pressure or other signs 
of preeclampsia, such as sudden excessive weight gain or 
edema, or significant proteinuria. Labor signs are taught to 
the patient with careful attention to the possibility of preterm 
labor. Fetal presentation is determined by Leopold's maneu­
vers, or by digital vaginal exam and/or ultrasonography when 
in question. Labor and delivery preferences of the mother and 
father should be clarified, and a completed prenatal record, 
including documentation of the parent's birth request, should 
be given to the patient or sent to the hospital. Predelivery lac­
tation consultation should be considered in patients with nip­
ple abnormalities that ntight preclude normal breast-feeding. 

Other pregnancy complaints such as varicosities, hemor­
rhoids, and backaches are common in the latter part of preg­
nancy. Patients should avoid prolonged standing at this point 
in pregnancy, and may find relief with maternity support hose. 
Constipation, which aggravates hemorrhoids, can be allevi­
ated with proper hydration and fiber laxatives. Back pains late 
in pregnancy should always be evaluated with the specter of 
preterm labor in mind. Tylenol is considered safe to use in 
recommended doses at any gestational age. 

Fetal Assessment 
Methods have been developed to assess the well-being of the 
fetus during pregnancy, including fetal movement records 
("kick counts"), the nonstress test (NST), nipple stimulation 
or oxytocin contraction stress test (CST), and ultrasonogra­
phy for amniotic fluid evaluation. These methods are used ac­
cording to accepted protocols when risk factors are present 
that may jeopardize the fetus. They are routinely applied when 
pregnancy continues past 41 weeks, or earlier for certain con­
ditions, such as diabetes, hypertension, decreased fetal move­
ment, polyhydramnios/oligohydramnios, intrauterine growth 

retardation (IUGR), Rh sensitization, or previous unexplained 
stillbirth. Some authorities recommend that women monitor 
fetal movements regnlarly during the third trimester of preg­
nancy. Fantily physicians should understand these methods 
and be aware of their relative usefulness, including their sen­
sitivity, specificity, and predictive values.35 

Duration of Pregnancy 
The normal duration of human pregnancy has considerable 
variation. The bell-shaped curve of human pregnancy is il­
lustrated in Figure ll.l. The median is just past 280 days, or 
40 weeks, from the last menstrual period. Two standard de­
viations from the mean would be 37 to 43 weeks. About 10% 
of pregnancies reach 42 weeks, confinning the normalcy of 
postdates pregnancy for many women. However, as preg­
nancies extend beyond 42 weeks, conditions such as oligo­
hydramnios, passage of meconium into the amniotic fluid, 
macrosomia, and dysmaturity with potential IUGR, increase 
in frequency and can cause significant risk for the fetus. 23 

Labor and Delivery 

Labor 
Labor in the fIrst stage is defined as progressive dilation of 
the cervix with uterine contractions. The early (latent) phase 
of labor occurs up to 4 cm dilation and is variable in dura­
tion. Progress during this phase is often slow because of the 
time needed for effacement of the cervix. 

The active phase of labor is more rapid and predictable, yet 
there is still considerable individual variation. With frequent, 
regular contractions, the average is 1.2 cm dilation per hour 
in primigravidas and 1.5 cm per hour in multigravidas, but 
flexibility is important. Friedman'6 attempted to describe la­
bor, not to defme parameters women must follow. Arrest of 
labor is present where there has been no cervical dilation for 
2 hours during this active phase. 

When the pregnant patient presents in labor, her prenatal 
record must be carefully reviewed and risk assessment done. 
Decisions regarding need for antibiotics (e.g., positive group 
B streptococcus screening or prolonged rupture of mem­
branes) should be made early. Current or recent active geni­
tal herpes is an indication for cesarean delivery to avoid 
neonatal herpes infection. 

Support and observation are the hallmarks of managing 
nonnallabor. Women in labor should be given as much free­
dom of movement as possible. During the fIrst stage of labor 
the blood pressure and the frequency and duration of con­
tractions are measured every 15 to 30 minutes. The fetal heart 
rate should be monitored during and immediately after a con­
traction every 30 minutes during the first stage by whatever 
method is most convenient (electronically, Doppler ultra­
sonography, or fetoscopic auscultation). Intermittent fetal 
heart rate monitoring is preferable to continuous monitoring 
in normal or low-risk patients, as continuous monitoring in­
terferes with freedom of movement and has a high false-pos­
itive rate.7,8 Continuous electronic fetal monitoring in low-



Fig. 11.1. Distribution of duration of pregnancy, 
in days from last menstrual period to birth, 
among 383,484 singleton, noncesarean births 
with certain menstrual dates in Sweden, 
1976-1980. Vertical lines are drawn at 259, 
280, and 294 completed days. The line has been 
drawn between day-to-day percentage values, 
without any smoothing of the curve ("raw data"). 
(From Bergsjo et al,43 with permission.) 

risk patients has resulted in three times the diagnosis of fetal 
distress and twice the frequency of cesarean sections without 
improving birth outcome.37 

Women succeed best during the second stage of labor (ex­
pulsion of the fetus) when they are allowed and encouraged 
to use their instincts about pushing. Prolonged breath-hold­
ing and Valsalva maneuvers should be avoided, as they may 
result in decreased oxygenation of the placenta and fetal hy­
poxia. Women push more effectively and are in less pain when 
upright: sitting. squatting, kneeling. or standing.38 Fatigued 
or hypotensive women may push while lying on their side. 
The dorsal lithotomy position should be avoided to prevent 
inferior vena cava compression, with resultant maternal hy­
potension and fetal distress. The fetal heart rate should be 
monitored every 15 minutes during the second stage in low­
risk patients.39 

Support During Labor 
Continuous emotional support of the woman during labor en­
hances the birth process. It may be provided by a labor sup­
port team consisting of the nurse, the delivering physician or 
midwife, the father. and any other person close to the mother. 
A "doula" is a lay person trained to provide continuous sup­
port to the woman in labor and may be provided by the hos­
pital to ensure that all women in labor receive optimal emo­
tional support for labor and birth. Support during labor may 
reduce the need for intrapartum medication and technologic 
intervention.40 

Intrapartum Analgesia and Anesthesia 
Because aU medications given during labor have side effects 
for both the mother and fetus, none is given routinely. Pain 
during labor may be managed by nonpharmacologic methods 
primarily. such as support from labor attendants, change of 
position, rest, physical contact, ambulation, and a warm 
shower or hath. Labor and birth without medication may be 
preferable for the woman and her partner. Some women ben­
efit from pain medication during labor. A short-acting nar­
cotic given parenterally during the first stage of labor may 
help the woman cope, and it may even facilitate dilation of 
the cervix. 
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Lumbar epidural anesthesia has become increasingly com­
mon and provides effective pain relief. It has a place in the 
management of dystocia and is of benefit for cesarean sec­
tion. Its use during labor should be carefully considered, not 
elective. Studies in Europe and North America have shown 
that elective use of epidural anesthesia during labor increases 
the need for oxytocin augmentation and may increase the ce­
sarean rate. 36,41 Documented effects of epidural anesthesia on 
labor include decreased uterine activity, prolongation of the 
first stage of labor, relaxation of the pelvic diapbragm pre­
disposing to minor malpresentation, decreased maternal urge 
and ability to push, prolonged second stage of labor, and in­
creased use of instrumental vaginal delivery.42 

Despite these effects, epidural anesthesia has become al­
most routine in many hospitals, including hospitals with res­
idency programs, and is requested by many women. H women 
and their birth attendants hope to avoid epidural anesthesia, 
prenatal education, support during labor, and management of 
the birthing environment must receive high priority. 

Delivery 
Nonna} delivery of the infant should occur in whatever po­
sition is comfortable for the woman, and the physician 
should be as flexible as possible with birth positions. The 
infant's head should remain flexed during delivery to lessen 
the diameter presenting to the perineum. An episiotomy is 
avoided unless the infant is large or delivery must occur 
quickly. Sometimes delivery of the head can be more con­
trolled by gently pushing between contractions. After the 
head is delivered the physician should not rush to deliver 
the shoulders. The physician should assess for shoulder dys­
tocia (Is the infant's head tightly retracted to the perineum?), 
check for a nuchal cord and reduce or clamp and cut it if 
necessary, suction the mouth and nose, and allow sponta­
neous delivery of the shoulders. The anterior and posterior 
shoulders should be delivered during a contraction with lim­
ited traction. Patience and gentleness result in fewer perineal 
lacerations. 

The delivered infant is assessed immediately for color, 
tone, and respiratory effort. If no resuscitation efforts are nec­
essary, the infant is placed against the mother for bonding, 
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warming, and drying, Clamping and cutting the cord and as­
signing of Apgar scores may follow these initial steps. 

Delivery of the placenta (third stage of labor) should not 
be attempted until separation has occurred from the uterus (up 
to 30 minutes). Placental separation is likely when there is a 
sudden gush of blood, the uterus becomes globular or fInn 
and rises in the abdomen, and the cord protrudes farther out 
of the vagina. Gentle traction on the cord and suprapubic pres­
sure to avoid uterine inversion spontaneously delivers the pla­
centa. The placenta is examined for completeness, number of 
vessels, and abnonnalities. The mother is examined for cer­
vical, vaginal, or perineal lacerations. Most first-degree lac­
erations (skin or mucosal tears) do not require suturing. Con­
ditions that require action immediately postpartum include 
hepatitis immunization of infants from mothers with positive 
hepatitis B surface antigen, rubella vaccine for susceptible 
women, and RhoGam for Rh-negative women. 

Summary 
The family physician can be skillful in the management of 
nonnal pregnancy, labor, and delivery. Inclusion of this joy­
ous part of the family life cycle into the physician's practice 
has numerous benefIts for diversifying the practice and bond­
ing the family with the physician. The family physician may 
play an important role in advocating the proper support and 
management of normal pregnancy, labor, and delivery in an 
environment filled with extensive technology. 
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12 
Medical Problems During Pregnancy 

jose A. Arevalo and Thomas S. Nesbitt 

All primary care physiciaiIs should have an understanding of 
the interaction of various medical conditions with pregnancy. 
Whereas only some family physicians provide primary obstet­
ric care, nearly all care for women during their childbearing 
years. Medical conditions that coexist with pregnancy may pro­
foundly affect the course of pregnancy, and pregnancy may 
have a significant effect on the course of particular medical 
conditions. Tn addition, many medical conditions decrease the 
patient's chances of having a successful pregnancy if they are 
not diagnosed and addressed during the preconception period. 
For example, failure to adequately control a patient with in­
sulin-dependent diabetes mellitus prior to conception may have 
disastrous consequences during the first few weeks of preg­
nancy, often before the patient seeks prenatal care. This chap­
ter addresses conditions that may exist in pregnant patients. 

Infections 

Urinary Tract Infections 
Urinary tract infection (UTI) constitutes the most common 
important infectious complication of pregnancy (also see 
Chapter 95). Bacteria continue to be responsible for the pre­
dominance of UTI in pregnancy; viruses and fungi are rarely 
the cause. These infections usually occur as one of three dis­
tinct clinical presentations or a combination: (1) asympto­
matic bacteriuria, (2) acute cystitis, or (3) pyelonephritis. Con­
troversy still exists regarding the role of pregnancy as a risk 
factor for infection of the urinary tract. Intestinal/perineal 
flora can gain entry to the urinary system by ascending the 
urethra into the lower urinary tract. Retrograde movement of 
the organisms, particularly if vesicoureteric reflux is present, 
can lead to infection of the upper urinary tract. Proposed risk 
factors for UTIs include relative immunosuppression of preg­
nancy, lower socioeconomic class, diabetes mellitus, and 
sickle cell disease. 1 

Asymptomatic Bacteriuria 
Historically, asymptomatic bacteriuria (ASB) is defined as 
100,000 colonies or more per milliliter of one organism from 
a midstream urine culture or 1,000 to 1O,(X)() colonies per mil­
liliter of one organism on a catheterized specimen in a woman 
without traditional symptoms of a lower UTI, such as dysuria, 
urinary frequency, and urgency or suprapubic pain.2 The preva­
lence of ASB during pregnancy is about 2% to 10% in preg­
nant women, similar to that in the nonpregnant state. The most 
common organisms identified in ASB, accounting for 85% 
to 90% of all organisms isolated, are Escherichia coli, Kleb­
siella, Enterobacter, Streptococcus, Staphylococcus, Proteus, 
Pseudomonas, and Citrobacter. Although pregnancy does not 
increase the prevalence of ASB, it does increase the risk of pro~ 
gression from asymptomatic to symptomatic disease. The sig­
nificance of ASB during pregnancy is that, if untreated, 20% 
to 30% of affected women develop acute pyelonephritis dur­
ing the third trimester. Screening and treatment of ASB have 
been shown to reduce the rate to 3%.3,4 Routine urine culture 
at 12 to 16 weeks as a screening test is recommended. Use of 
leukocyte esterase or nitrite testing in pregnant women may be 
cost-effective if the prevalence of ASB is low.4 

Cystitis 
Acute cystitis during pregnancy is characterized by signifi­
cant bacteriuria associated with the presence of symptoms of 
lower UTI and the absence of signs of systemic infection. Oc­
curring primarily during the second trimester of pregnancy, 
cystitis is usually associated with negative initial screening 
urine cultures.5 Studies have shown that treatment of ASB re­
sults in a dramatic decline in the number of cases of subse­
quent pyelonephritis, but the incidence of acute cystitis does 
not appear to change.5 The diagnosis of cystitis is similar dur­
ing pregnancy and the nonpregnant state and is typified by 
symptoms of urinary frequency, urgency, dysuria, and supra­
pubic discomfort, and a urine culture with 100,000 colonies 



or more per milliliter. Symptomatic lower UTI may be diffi­
cult to identify during pregnancy because these symptoms are 
also found frequently in pregnant women with sterile urine. 
Thus the diagnosis is based primarily on finding a positive 
urinalysis or urine culture in a pregnant woman with typical 
symptoms. Fever, nausea, vomiting. flank pain, and chills are 
usually absent in women with uncomplicated cystitis. The 
physical examination is nonnal except for suprapuhic ten­
derness. In most cases an adequate, clean-catch midstream 
urine sample is cloudy and malodorous, and it tests positive 
to nitrite. Microscopic examination of the urine usually dis­
closes white (WBCs) and red blood cells (RBCs), bacteria, 
and a positive nitrite test. 

Management of Lower UTis 
Although ampicillinlamoxicillin is still widely used to treat 
uncomplicated UTI, recent reports of increasing resistance 
call for consideration of a 5- to 7 -day course of a tlrst­
generation cephalosporin, a short-acting sulfa drug, or nitro­
furantoin (cure rates between 50% and 90%). Single-dose an­
timicrobial therapy, such as 2 g of cephalexin, may be just as 
effective, but recently some experts have reconunended at 
least 3 days oftherapy.6 Urine cultures should be prepared 1 
to 2 weeks after initial therapy and then monthly for the re­
mainder of the pregnancy. If this therapy fails to eradicate the 
infection, the patient should be retreated with high-dose an­
timicrobial therapy (according to the sensitivity of the or­
ganism) for at least 3 weeks. 

Pyelonephritis 
Acute pyelonephritis, occurring primarily during the latter 
half of pregnancy complicates about 1 % to 2% of all gesta­
tions.1·8 With routine screening and treatment of ASB the ex­
pected 20% to 30% rate of subsequent pyelonephritis can be 
reduced to about 3% to 6%.3,8 Acute pyelonephritis is prin­
cipally a clinical diagnosis, typically presenting with fever. 
chills, flank pain, nausea, vomiting, and malaise. Microscopic 
evaluation of the urine should demonstrate pyuria and occa­
sionally bacteriuria. It is unlikely that in an adequately col­
lected specimen the urine would fail to demonstrate pyuria. 
The urine culture can be negative in true pyelonephritis if the 
laboratory reports more than 100,000 colonies, the affected 
urethra is obstructed, or the infection is anaerobic. 

Because of the possibility of preterm labor and/or septic 
complications, pregnant women presenting with pyelonephri­
tis should be hospitalized for intravenous antimicrobial ther­
apy and close monitoring. Recently, hospital stays of less than 
24 hours and home therapy have been advocated for selected 
lower risk patients. Because of the potential risk of preteon 
labor and fetal distress, the initial evaluation should initially 
include a short course of external fetal monitoring. Frequent 
assessment of vital signs and urine output with careful eval­
uation offluid status is crucial in seeking signs of septic shock. 
Increasing resistance to ampicillin by Enterobacteriaceae call 
for initial therapy with a second- or third-generation cepha­
losporin or an aminoglycoside such as gentamicin.9 Because 
one fourth of pyelonephritis patients initially present with a 
rise in their serum creatinine as a consequence of dehydra-
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tion, caution must be used when treating with an aminogly­
coside to prevent nephrotoxicity. Creatinine assays are done 
before and after aminoglycoside treatment if there is evidence 
of impaired renal function or suspicion that therapy with the 
aminoglycoside must continue after the third day. The amino­
glycoside can be discontinued once the culture results demon­
strate sensitivity to a less toxic antibiotic. 

Eighty-five percent of patients with pyelonephritis are 
afebrile and asymptomatic by 48 hours and 95% by 72 hours.9 

Once the patient is afebrile for 24 hours, oral antibiotics can 
be substituted to complete a full 14-day course. If the fever 
continues beyond 48 hours, the possibility of urinary ob­
struction or renal anomalies exists and further studies are in­
dicated. Many experts recommend nitrofurantoin suppressive 
therapy for the remainder of the pregnancy. 7 

Listeriosis 
Listeriosis during pregnancy is caused by Listeria monoc)'to­
genes, a gram-positive rod shown to cause stillbirths, am­
nionitis, spontaneous abortions, neonatal infections, and ma­
ternal bacteremia. Most maternal infections are detected 
during the third trimester but may be missed because of the 
nonspecific flu-like symptoms. This infection is primarily 
food-borne, and approximately half of all reported cases of 
human listeriosis are pregnancy related. Listeria infections are 
usually detected by culturing the organism from blood, cere­
brospinal fluid, or amniotic fluid. 

Early maternal antibiotic therapy has been shown to reduce 
the high mortality and morbidity in infected neonates. Ampi­
cillin, with addition of an aminoglycoside, is the treatment of 
choice. Alternative regimens include trimethoprimlsul­
famethoxazole or erythromycin. Prevention in the form of 
counseling pregnant women to avoid eating unpasteurized 
milk products, raw eggs, or partially cooked meats is recom­
mended.to 

Viral Hepatitis 
Hepatitis A 
Hepatitis A is caused by a single-stranded RNA virus of the 
family Picornaviridae (see Chapter 90). Transmitted prima­
rily via the fecal-oral route, this infection has a worldwide 
distribution and is usually acquired from contaminated food 
or via sexual contact. The incubation period varies from 10 
to 50 days. The symptoms of malaise. anorexia, nausea with 
occasional vomiting, and fatigue may mimic normal preg­
nancy. Pregnant women with hepatitis A virus (HA V) may 
develop icterus, jaundice, and right upper quadrant abdomi­
nal tenderness. Antibody to anti-HA V immunoglobulin M 
(lgM) is positive during the icteric phase and persists 4 to 6 
months. The HA V does not cross the placental membranes, 
and so intrauterine infection does not occur; however, cases 
of miscarriage or premature labor have been associated with 
acute hepatitis A infection. 

Treatment is primarily supportive, as fulminant hepatic in­
jury and death are uncommon. Hospitalization is rarely nec­
essary unless the patient has severe nausea and vomiting and 
is in danger of dehydration. A single intramuscular immune 
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gamma globulin dose of 0.02 mUkg is recommended as pre­
and postexposure prophylaxis in individuals who are house­
hold, close personal, and sexual contacts of persons with 
documented hepatitis A. A hepatitis A vaccine (Havrix; 
SmithKline-Beecham Biologicals, Philadelphia) is a killed, 
fonnalin-inactivated vaccine prepared from whole virus 
grown in human diploid cells and is recommended as pro­
phylaxis. II No data regarding the safety of this vaccine have 
been reported for pregnant women. 

Hepatitis B 
More than 400 million people worldwide are infected chron­
ically with the hepatitis B virus (HBV) and the World Health 
Organization estimates that HBV is responsible for over one 
million deaths annually. HBV, a DNA hepadnavims, is known 
to result in chronic active hepatitis, chronic persistent hepa­
titis, cirrhosis, and hepatocellular carcinoma. Multiple lines 
of evidence indicate that perinatal infection is responsible for 
a significant share of these infections through vertical trans­
mission in certain high-risk populations.12 In the United States 
about 40% of infants born to mothers who are hepatitis B sur· 
face antigen (HBsAg) positive become infected. Up to 10% 
of adults infected with HBV become persistently infected and 
are at risk for the same chronic complications. Treatment of 
acute infection with HBV is supportive, observing for, and 
promptly treating, dehydration. 

Although the prevalence of this virus is significantly lower 
in the United States than in other parts of the world (e.g., Asia 
and Africa), compelling evidence demands that physicians who 
care for pregnant women screen for HBV to identify infants 
who would benefit from vaccination. Screening is accomplished 
by testing serum for HBsAg. The specificity and sensitivity rates 
are consideted to be sufficiently high to justify pmphylactic im­
munization of the newborn when the maternal test is positive. 
This is accomplished by vaccinating the newborn at birth with 
hepatitis B immune globulin (HBlg) and hepatitis B vaccine 
(HBVac). Follow-up vaccinations with HBVac only are rec­
ommended at 1 and 6 months, with routine testing for HBsAg 
and hepatitis B core antibody (anti·HBC) 12 to 18 months af­
ter birth. Several vaccine fonnulations using recombinant DNA 
techoology are currently available in the United States. 

Transplacental infection of the fetus is rare. Women with 
positive HBsAg tests should be evaluated for the presence 
of chronic liver disease by a thorough history and physi­
cal examination with evaluation of aminotransferase and 
-y-glutamyltransferase (GGT) levels. Consideration for mater­
nal treatment using antiviral therapy to prevent serious chronic 
sequelae is indicated. Close intimate contacts should be offered 
evaluation, and those with negative HBsAg and anti-HBC 
should be offered routine vaccination with HBVac.13 

Hepatitis C 
Hepatitis C, like hepatitis B, is transmitted through body flu­
ids and has the major risk factors of multiple blood product 
transfusions, intravenous drug use, and multiple sexual part­
ners. At one time approximately 20% to 40% of acute viral 
hepatitis in the United States was classified as non-A, non-B 
because serologic markers for HA V and HBV were absent. 14 

It is now generally accepted that most non-A, non-B hepati-

tis is due to the hepatitis C vims (HCV). This RNA·contain­
ing virus is related to the pestiviruses. Serologic testing can 
identify antibodies to HCV, although the antibody remains an 
unreliable predictor because of the delay in seroconversion 
after exposure. Approximately 50% of those infected with this 
virus develop biochemical evidence of chronic liver disease 
and one quarter will progress to cirrhosis. 

Interferon-a and ribavirin combination therapy appear to 
confer a more acceptable sustained virologic response than 
treatment with interferon alone; however, inadequate experi­
ence in pregnancy precludes definitive recommendations for 
widespread use. Vertical transmission occurs in 4% to 50% 
and may be enhanced in the presence of human immunode­
ficiency virus (HIV).15 Neonatal risk is highest when acute 
HeV infection occurs in the mother during the third trimester 
of pregnancy. Acute infection during the first or second 
trimester does not pose a significant risk to the fetus. 

Hepatitis 0 
Delta hepatitis is due to a defective RNA vims (HDV) that 
has been demonstrated to co-infect individuals with active 
HBV infection. Infection with this agent occurs only when 
HBsAg is present. Transmission of HDV is similar to that 
of HBV except for rare reports of neonatal transmission. Most 
individuals affected are intravenous drug abusers or their sex­
ual contacts. Superinfection with HOV results in an 80% like­
lihood of chronic hepatitis in those with previous hepatitis B. 
At present no specific therapy is available for HOV once in­
fection occurs. Therefore, the key factor for preventing trans­
mission of HDV lies in the prevention of HBV infection.16 

Varicella 
Varicella zoster virus is classified in the herpes virus group. 
Varicella infection in the fonn of chickenpox is one of the most 
communicable diseases in our society, with up to 90% of young 
adults demonstrating immunity for varicella zoster l7 (also see 
Chapters 18 and 116). Although not completely understood, it 
is believed that transmission of this disease is through respira­
tory droplets and direct contact. The classic eruption of chick­
enpox, which usually begins on the head and neck and pro­
gresses to the trunk, is usually not confused with other infections. 

Varicella zoster infections during pregnancy appear to be 
most significant during the first 20 weeks and in the third 
trimester. Infection early in pregnancy may result in congen­
ital varicella-zoster syndrome, which manifests as skin le­
sions, limb deformities, and central nervous system (CNS) or 
ocular anomalies. The risk of this syndrome appears to be 
about 2% for infants in women who have varicella infections 
in the first 20 weeks. IS 

The other significant period of risks is in the late third 
trimester, specifically if the mother develops the disease 5 
days before to 2 days after delivery. The risks of transmitting 
chickenpox during this period is 10% to 20%, and, if un­
treated, the case fatality rate is 30%.19 Varicella late in preg­
nancy warrants attempts to delay delivery until 5 to 7 days 
after the onset of illness. If this is not possible, the neonate 
should be given varicella-zoster immune globulin immedi­
ately after birth and should be isolated fmm the mother until 
lesions that might contact the baby have crusted.19 



Nonimmune pregnant women with a significant expo:;,ure 
should receive zoster varicella immune globulin (ZVIG), 
which is 60% to 80% effective in preventing infection if given 
in the first 96 hours after exposure. 19 Nonimmune women 
~een in the preconception period should be immunized and 
avoid pregnancy for 3 month~. 

Tuberculosis 
Screening and Active Disease 
Tuberculosis (TB) in humans is caused by an acid-fast bacil­
lus of the species Mycobacterium tuberculosis or Mycobac­
terium bovis (see Chapter 84). About I % of all women of 
childbearing age are tuberculin-positive, with much higher 
rates among particular groups such as Native Americans, im­
migrants from Asia or Central America, and homeless 
women. According to the Centers for Disease Control and 
Prevention, the number of reported cases of new tuberculo­
sis cases in the United States has been on a downward trend 
since the TB epidemic peaked in 1992, declining by 7% from 
1999 to 2000.20 Once identified, active disease in a pregnant 
women is usually easily treated; nonetheless, the most sig­
nificant risk of untreated infection is to the newborn. New­
born infection can result in serious consequences such as tu­
berculous meningitis.21 Recent reports of increasing rates of 
HIV infection along with increasing rate:;, of multi drug­
resistant tuberculosis have prompted public health experts to 
urge more comprehensive screening. 

Infection with tuberculosis in the United States occurs pri­
marily though the inhalation of microdroplets by a suscepti­
ble host. The lower two thirds of the lungs are the site of most 
early lesions. Most healthy individuals overcomc the infec­
tion and show no evidence that infection has occurred other 
than a positive tuberculin skin test. The tuberculosis bacillus 
has the unique ability to lie dormant for decades only to re­
activate when the immune system begins to falter. If im­
munosuppression occurs because of age. poor nutrition, other 
chronic illness, or drugs, the infection can advance, leading 
to progressive disease. Active disease during pregnancy may 
be masked by nonspecitic symptoms. Pregnant women most 
commonly present with apical upper lobe disease most likely 
due to reactivation of a previously acquired infection. Al­
though pregnancy was at one time considered a risk factor for 
reactivation, evidence does not support this hypothesis, and 
most experts maintain that other underlying factors play a 
more pivotal role in the development of active disease. 

All high-risk pregnant women should be screened for tu­
berculosis using the 5 tuberculin unit (TU) Mantoux intra­
dennal test (purified protein derivative; PPD). Tuberculin skin 
testing has been found to be safe during pregnancy. Physi­
cians should question each woman to ensure she has not had 
a previous positive test. Multipuneture tests (e.g., Mono-Yace 
or Tine) have been shown to produce a high false-negative 
rate in adults, thereby limiting their usefulness as a screening 
study. Interpretation of the tuberculin skin test has been re­
vised to identify three distinct risk groups22 (see Chapter 84). 
A positive PPD test requires exclusion of active disease 
through a complete history and physical examination and with 
a posteroanterior chest radiograph (the lateral view adds lit-
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tic to the evaluation) using abdominal shieJding. If the chest 
radiograph is suggestive of active discase or symptoms are 
present, sputum smears and cultures should be obtained. Nu­
merous foreign-born persons have been vaccinated in their 
native country with the bacille Calmette-Guerin (BCG) vac­
cine, an attenuated form of M. hovis. Although false-positive 
reactions may occur as a result of BCG, many experts rec­
ommend that a prior history of BCG not be considered as the 
primary factor in interpreting a positive pPD.23 

Persons with a positive PPD test should undergo a thor­
ough physical examination looking for physical signs of TB. 
Those lacking evidence of active infection should receive 
isonicotinic acid hydrazide (INH) (isoniazid) prophylaxis for 
a 9-month course if they meet the criteria defined in recent 
guidelines. Briefly, these criteria recommend INH prophy­
laxis in persons undcr 35 years of age who are from high­
prevalence countries; medically underserved, low-income, 
high-prevalence populations; or long-term care facilities. 
Treatment of latent infections using INH is also recommended 
in persons of any age with HIV infection or who are at risk 
of HlY infection or other medical conditions that increase the 
risk of TB. or those with a close contact with patients who have 
been newly diagnosed with TB or have recently been identi­
fIed as new skin test converters. Screening for HIV infection 
may also be indicated for recent converters. Patients with pos­
sible exposure to drug-resistant TB should be treated accord­
ing to current recommendations for multidrug preventive ther­
apy. Directly observed therapy-ubservation of the patient by 
a health care worker as the medication is taken-may be indi­
cated in patients who are unlikely to be compliant. 

Therapy 
If active pulmonary tuberculosis is identified, treatment con­
sists of a 9-month course of isoniazid (300 mg/day) and ri­
fampin (10 mglkglday) with the addition of pyridoxine al25 
mg/day. If regional variation predicts a high rate of multidrug 
resistance, ethambutol (15-25 mglkg/day) is added with the im­
perative that cultures be prepared prior to initiating therapy. 
Streptomycin, pyrazinamide, and ethionamide should not be 
used during pregnancy because of the risk of fetal toxicity. 

Preventive Therapy 
Women of ages 35 years or younger and who are identified as 
PPD positive with a negative chest radiograph should be offered 
preventive therapy after delivery of isoniazid 300 mg/day for a 
minimum of 6 months. Careful monitoring for hepatotoxicity is 
indicated for the fIrst 3 months, particularly in Latino patienls.22 

Parasitic Infections 
See Chapler 44. 

Toxoplasmosis During Pregnancy 
Toxoplasmosis, increasingly being recognized as an impor­
tant infection during pregnancy, 24 is caused by ToxopLasma 
gondii, a protozoan parasite. The disease is usually asympto­
matic in pregnant women. Humans most conunonly become 
infected with this organism through (I) cat feces, which con­
taminates soil or is found in cat boxes; (2) ingesting under-
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cooked meat or raw milk; or (3) vertical transmission from 
mother to fetus. Infection of the fetus can occur only in women 
who acquire infection during pregnancy. Previously infected 
women have immunity, which protects the fetus from be­
coming infected. Overall, approximately 40% of nonimmune 
pregnant women who are infected with Toxoplasma transmit 
the infection to the fetus. The rate of transmission is higher 
if the woman is infected during the third trimester. 

The major complications of congenital toxoplasmosis are 
microencephaly, mental retardation, cerebral calcification, 
and meningoencephalitis with resultant hydrocephalus. Im­
paired vision or even blindness can also occur. In addition, 
these infants may have thrombocytopenia, skin rash, jaundice, 
or hepatosplenomegaly. 24 Immunocompetent women who ac­
quire Toxoplasma infection during pregnancy often present 
with minimal clinical findings, requiring the clinician to be 
alert to signs and symptoms in women at risk. In some women, 
however, a mononucleosis or flu-like syndrome occurs. 
Symptoms may include malaise, lymphadenopathy, rash, he­
patosplenomegaly, and the appearance of atypical lymph<>­
cytes on the peripheral smear.24 

Laboratory diagnosis involves measuring antibodies to the 
organism in the maternal serum. A positive result should be 
continued by a reference laboratory. Once the diagnosis of 
maternal infection has been established, an attempt should be 
made to document placental passage. Ultrasound and fetal 
blood sampling have been used, and more recently a specific 
gene of the organism in amniotic fluid has been used with 
polymerase chain reaction (PCR) testing' 25.26 Treatment of 
patients with fetal infection has been recommended to include 
pyrimethamine and either sulfadiazine or sulfadoxine.26,27 

Pyrimethamine is generally contraindicated during the first 
trimester of pregnancy due to potential teratogenic ef­
fects. 26,28 Folinic acid (calcium leucovorin) should be given 
along with pyrimethamine and sulfadiazine to reduce marrow 
toxicity. Neonatal treatment is also recommended. For acutely 
infected women without documented fetal involvement, spi­
ramycin has been recommended. 26 

The key to managing toxoplasmosis during pregnancy is 
prevention.24 First, the major source of Toxoplasma is cats, 
and therefore pregnant women with cats should be carefully 
counseled on preventive measures. If the cat does come into 
the home, the litter box should be emptied daily, and the preg­
nant woman should avoid any contact with the cat box or cat 
feces. If this is unavoidable, precautions should be taken to 
avoid any contact with the cat feces or used litter, such as 
wearing gloves and carefully discarding the litter. Second, be­
cause raw meat is a possible source, meat in the pregnant 
woman's home should always he stored at the proper tem­
peratures and cooked thoroughly. 

Hematologic Disorders 

Iron Deficiency Anemia 
Anemia, defined as a hemoglobin concentration of less than 
11.0 g/dL in the first and third trimesters and less than 10.5 
gldL in the second trimester, is considered one of the most 

frequent maternal complications during pregnancy, with iron 
deficiency the most common cause (see Chapter 125). It is 
estimated that a single nonnal pregnancy costs the mother 
1000 mg of iron. 29 Moreover, obligatory menstrual blood loss 
during the childbearing years results in relatively lintited iron 
stores in most women. During pregnancy, maternal plasma 
volume expansion and fetoplacental demand for iron serves 
to lower the packed cell volume (PCV) even in the healthy 
iron-sufficient woman. Iron intestinal absorption increases 
from about 1 mg/day in the nonpregnant state to about 3 
mg/day during the third trimester. For many women, dietary 
iron stores are not sufficient to replenish the obligatory ma­
ternal iron loss, and so supplemental iron is necessary. The 
symptoms of iron deficiency anemia (IDA) mimic the com­
plaints brought on by the pregnancy itself with fatigne, 
malaise, irritability, pallor, headache, paresthesias, and pica. 
The fetus rarely endures significant morbidity due to mater­
nal IDA, as iron is preferentially transferred to the fetopla­
cental unit even with severe maternal IDA. However, reports 
of intrauterine growth retardation and stillbirths have been re­
ported with severe IDA of less than 6.5 g/dL30 

If possible, all pregnant women with screening hemoglobin 
levels less than 10.5 g/dL should have a thorough review of their 
blood smear. For women with moderate anemia (hemoglobin 
2::9.0 and ::=10.5) in whom other reasons for anemia have been 
excluded, a presumptive diagnosis of iron deficiency and a di­
agnostic trial of iron supplementation (200--300 mg of elemen­
tal iron/day) is warranted. Usually an elevated reticulocyte count 
(5-8%) and an increase of at least 1 g/dL in the hemoglobin 
concentration are then seen by the third week. If compliance is 
assured and reticulocytosis fails to appear, serum iron, total iron­
binding capacity (TlBC), and semm fertitin should be measured 
and hemoglobin electrophoresis undertaken. 

Thalassemia 
The thalassemias (see Chapter 126) are a group of hemat<>­
logic disorders typified by a defect in the synthesis of one (or 
more) of the four polypeptides that make up the hemoglobin 
molecule, resulting in a decrease in the production of hemo­
globin. People from the Mediterranean and Southeast Asia are 
disproportionate affected, although this disorder is found 
worldwide. Homozygous expression, usually identified dur­
ing childhood, has a poor prognosis and consequently is rarely 
found in pregnant women. Heterozygous thalassernias (tha­
lassemia intennedia and thalassemia minor) are relatively 
common in certain populations and can be diagnosed during 
routine screening of pregnant women. Most patients with het­
erozygous thalassemia demonstrate no specific clinical find­
ings except for a mild microcytic anemia with hypochromia 
and microcytosis [mean cell volmne (MCV) 65-75 fentoliter 
(fl)]. Heterozygous J3-thalassemia may demonstrate an ele­
vated level of hemoglobin A2 on electrophoresis. The diag­
nosis in pregnant women is usually suspected when the pa­
tient fails to respond to an iron challenge and has nonnal 
serum iron levels, TIBe, ferritin, and hemoglobin elec­
trophoresis. The importance of identifying this condition lies 
in providing genetic counseling and in withholding iron ther­
apy to prevent iron overload. 



Clotting Disorders 
See Chapter 81. 

Thrombophlebitis and 
Thromboembolic Disorders 
Pregnancy increases the risk for thrombosis because of in­
creasing lower extremity venous distention through mechani­
cal obstruction of venous drainage by the enlarging uterus and 
bonnenaI effects on the venous system. In addition, levels of 
all of the procoagulants increase in the plasma except for fac­
tor XI and XllI. Other risk factors for thrombosis---obesity, 
dehydration, edema, and lower extremity varicosities-may 
also be present during pregnancy. Moreover, the risk for deep 
venous thrombosis (DV1) and puhnonary embolism (PE) in­
creases significantly in the postpartum state if other comOf­
bidities are present such as cesarean section, infection, obe­
sity, prolonged bed rest, and malignancy3l 

Deep Venous Thrombosis 
Deep venous thrombosis has been reported to occur in 0.1 % 
to 3.0% of all deliveries and is 3 to 16 times more common 
after delivery by cesarean section.3} The diagnosis ofDVT is 
complicated by the poor sensitivity of the classic lower ex­
tremity signs and symptoms of pain, tenderness, edema, ery­
thema, a palpable cord, and a positive Homan sign (pain in 
the posterior calf with dorsiflexion of the affected foot) usu­
ally in the postpartum period. Because of the strong associa­
tion between DVT and subsequent PE, confinnatory tests 
must be used before initiating therapy. Thrombosis diagnosed 
by clinical means alone is confinned in fewer than half of the 
cases.32 Most pregnancy-associated venous thromboses orig­
inate in the distal venous system but can extend into the iliac 
or femoral veins where the potential for embolization is 
higher. During pregnancy, the use of noninvasive diagnostic 
testing is limited because radioactive iodine employed for fib­
rinogen scanning is contraindicated and single impedance 
plethysmography has a comparably low sensitivity. Although 
venography has been called the "gold standard," many ex­
perts cite concern about the high rate of ionizing radiation, 
the technical difficulties, and the possibility that the proce­
dure itself may predispose to thrombosis as reasons not to use 
venography routinely to diagnose DVT. Duplex ultrasound 
scanning and color Doppler ultrasonography with compres­
sion33 have higher diagnostic sensitivity for proximal lower 
extremity thrombosis especially during the first and second 
trimesters but are inferior for identifying DVT of the calf 
veins. Both these tests are subjective and highly dependent 
on the skill of the examiner. Magnetic resonance imaging 
(MRI) has proved useful for diagnosing DVT in pregnant 
women.34 

Pulmonary Embolism 
Puhnonary embolization (see Chapter 81) during pregnancy 
continues to be a major cause of maternal mortality in the 
United States. Typically, the patient is in the puerperium but 
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may be postpartum by several weeks. Tachypnea, dyspnea, 
and pleuritic chest pain in a pregnant woman should imme­
diately alert the physicians to the possibility of PE, especially 
in patients at high risk. Hypoxemia is usually present with an 
arterial Po,less than 85 mm Hg and accompanying hypocar­
bia and respiratory alkalosis. Unless the embolus is massive, 
the electrocardiogram (ECG) and chest radiographs are typi­
cally nonspecific. 

Ventilation-perfusion lung scanning is considered to be 
highly sensitive for PEs during pregnancy. especially in 
women without prior lung disease. Findings consistent with 
lobar or segmental profusion defects with adequate ventila­
tion and no corresponding defects on chest radiography are 
highly correlated with PE on pulmonary angiography3l Pul­
monary arteriography is usually reserved for cases in which 
the V IQ scan is indetenninate and the suspicion of PE is high. 
Recently the use of the helical computed tomographic an­
giography has been considered equivalent to pulmonary an­
giography, although this resource is not universally avail­
able.35 Treatment of venous thromboembolic (VTE) disease 
consists of anticoagulation with unfractionated heparin, bed 
rest, and analgesics. Use of subcutaneous low molecular 
weight heparin (LMWH) has been shown to be equally ef­
fective in the treatment of VTE and has the added advantage 
of a much lower incidence of heparin-induced thrombocy­
topenia than heparin and a lower incidence of osteoporosis.36 

Many experts now recommend the use of unfractionated or 
LMWH during pregnancy followed by warfarin therapy after 
delivery.37 Oral anticoagulants are not favored as treatment 
for DVTIPE by most experts because of the increased risk of 
fetal embryopathy." 

Thrombocytopenia 
Significantly decreased platelet counts during pregnancy may 
be caused by a nmnber of conditions (see Chapter 126), the 
most common of which are preeclampsia [including the 
HELLP syndrome (hemolytic anemia, liver dysfunction, co­
agulation changes)], systemic lupus erythematosus (SLE), 
drog-induced thrombocytopenia, gestational thrombocytope­
nia, and immune thrombocytopenic purpura. Thrombotic 
thrombocytopenic purpura (TIP) in pregnant women has been 
reported fewer than 100 times and is beyond the scope of this 
chapter. TIP in general is discussed elsewhere in the text, as 
are SLE and preeclampsia. Gestational thrombocytopenia is 
of unknown etiology but may be due to an acceleration of 
platelet destruction process associated with pregnancy. 39 The 
platelet count in gestational thrombocytopenia usually ranges 
from 50,0001 mm3 to 150,0001 mm3• These patients usually 
require no therapy. 39 

Immune thrombocytopenic purpura (ITP) is more common 
in women and generally has its onset during the first three 
decades of life. The frequency of this condition during preg­
nancy is about 0.1 % to 0.2%. The disorder is caused by ma­
ternal immunoglobulin G (IgG) antiplatelet glycoprotein spe­
cific antibodies.39 These antibodies cross the placenta and can 
result in decreased fetal platelet counts. The mechanism of 
platelet sequestration and destruction is discussed elsewhere in 
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this text under the general discussion of ITP. Differentiating 
ITP from gestational thrombocytopenia can be difficult if the 
low platelet count is ftrst discovered in pregnancy, and there­
fore the clinician should use the services of an experienced lab­
oratoIy for the evaluation. Because some of the other causes 
of thrombocytopenia can be far more serious, it is critical that 
other potential causes of thrombocytopenia be ruled out. 

The major concern in this condition is hemorrhage. Spon­
taneous bleeding is uncommon with platelet counts above 
20,OOO/mm3; however, close monitoring of all pregnant 
women with ITP is warrented. 40 Treatment for this condition 
includes glucocorticoids, intravenous inununogiobuIin (Mg), 
and, in severe cases, splenectomy. Some have recommended 
treating only if platelet counts drop below 20,000/mm' in the 
prenatal period but attempting to keep platelet counts above 
50,000/mm' after 36 weeks.41 During the prenatal petiod, 
platelet transfusions have limited beneftt because of subse­
quent rapid destruction of the transfused platelets and should 
be reserved for acute hemorrhage or at the time of procedures. 

Labor and delivery raises the most significant concerns, 
particularly for the fetus. Studies have shown a poor correla­
tion between maternal and fetal platelet counts in ITP.40 Re­
cent work suggests that the risk to the fetus in ITP is less than 
previous thought and that a conservative approach may be 
warrented.4O Hom et al40 suggested the following approach 
in labor and delivery: have platelets available for maternal 
counts below 50,0001 mm3, avoid epidural anesthesia for 
counts below 80,OOO/mm3, avoid scalp electrode or scalp sam­
pling, avoid traumatic delivery such as vacuum-assisted de­
livery, and promptly repair perineallacerations.40 

Endocrine Disorders 

Diabetes 
Few other areas in perinatal medicine have realized such dra­
matic improvement than diabetes in pregnancy. Maternal and 
neonatal adverse outcomes have been dramatically reduced 
primarily as a consequence of intensive medical management. 
Diabetes mellitus can be classified as primary (no contribut­
ing cause) or secondary when hyperglycemia is a consequence 
of other medical conditions (see Chapter 120). The most com­
mon fonDS of primary diabetes are type 1, formerly known 
as insulin-dependent diabetes mellitus (IDDM); type 2, for­
merly known as non-insulin-dependent (NIDDM); and ges­
tational (type 2-G) diabetes. Type I typically presents in the 
second or third decades and is an autoimmune disorder that 
is characterized by insulin deficiency and a tendency toward 
ketonemia if exogenous insulin is not administered. In con­
trast, type 2 typically is diagnosed after age 40 in obese in­
dividuals who have early hyperinsulinemia and relative in­
sulin resistance and who are resistant to ketosis in the absence 
of exogenous insulin. Gestational diabetes is deftned as hav­
ing its onset or initial recognition during pregnancy. The 
diagnosis of diabetes during pregnancy is dependent on the 
presence of relative hyperglycemia and whether the hyper­
glycemia predates the onset of the pregnancy. 

Women with pregestational, type I or type 2 diabetes have 

been shown to suffer signiftcantly elevated rates of adverse 
maternal and neonatal outcomes such as preeclampsia, con­
genital anomalies, prematurity, neonatal metabolic derange­
ments, macrosomia, respiratory distress syndrome, asphyxia, 
and stillbirths if they are not adequately monitored and man­
aged. Normalization of blood glucose levels before and dnr­
ing the early weeks of pregnancy has been shown to reduce 
the risks of congenital anomalies and miscarriages. 

Approximately 90% of diabetes in pregnancy can be classi­
fied as gestational diabetes. Methodologic issues and imprecise 
defInitions confound the exact contribution to adverse outcomes 
from uncontrolled gestational diabetes. A consensus has arisen 
regarding the importance of screening women at high risk for 
gestational diabetes, as fetal macrosomia, neonatal hypo­
glycemia, hyperbilirubinemia, and hypocalcemia may be higher 
in infants born to women with gestational diabeteS.42 

During pregnancy, insulin antagonistic hormone levels in­
crease (e.g., human placental lactogen, prolactin, cortisol, and 
progesterone), creating a relative insulin resistance. The re­
sults of these changes are seen during the latter half of preg­
nancy, with reduced fasting blood glucose levels and exag­
gerated postprandial glucose and insutin levels compared to 
the nonpregnant state. The National Diabetes Data Group has 
recommended that all pregnant women be screened for glu­
cose intolerance utilizing a 50-g oral glucose challenge at 24 
to 28 weeks regardless of the timing of the last meal. The 
American College of Obstetrics and Gynecology (ACOG) 
recommended the same screening tests but limited its use to 
women age 30 or older. A venous plasma value of 140 mgldL 
(7.8 mmollL) or more I hour later should be followed by a 
standard 3-hour glucose tolerance test. The Fourth Interna­
tional Workshop-Conference on Gestational Diabetes recom­
mended the Carpenter and Coustan modifIcation of the orig­
inal O'Sullivan and Mahan critetia in 1998. The diagnosis is 
secure if at least two of the readings exceed these values: fast­
ing, 2:95 mgldL; I honr, 2:180 mg/dL; 2 honrs, 2:155 mgldL; 
and 3 hours, 2:140 mgldL4' 

Once the diagnosis is made, maternal education and dietary 
consults are critical. Recommended weight gain is 11 to 16 
kg (24-35Ib) with a diet consisting of30 kca1/kg body weight, 
not to exceed 2500 kcal/day. Careful monitoring of the plasma 
or capillary glucose is recommended, keeping the fasting level 
less than 105 mgldL and the I-honr levelless than 140 mgldL. 
Fetal ultrasonography is recommended during the third 
trimester to evaluate fetal growth, amniotic fluid volume, and 
malformations. If the glucose levels remain satisfactory, an­
tepartum fetal testing or early delivery is not indicated. If the 
glucose levels exceed those outlined, the patient is referred to 
a perinatologist for follow-up. It is the practice of most fam­
ily practice centers to refer all type 2-0 patients who require 
insulin therapy. 

Thyroid Disorders 
Diseases involving thyroid function are frequent in women, 
affecting more than 1 in 500 pregnancies.44 The hormonal 
changes that occur during the normal pregnant state signifi­
cantly increase thyroid-binding globulin by stimulating he-



patic biosynthesis. Regulatory mechanisms in most patients 
keep free thyroid hormone at euthyroid levels. It is therefore 
important when assessing thyroid function in the pregnant 
woman to measure free thyroid hormone as well as thyroid­
stimulating hormone (TSH) using a sensitive bioassay. Thy­
roid diseases are covered elsewhere in this text (see Chapter 
121). This section focuses on common thyroid diseases in re­
lation to pregnancy. 

Hyperthyroidism 
Hyperthyroidism represents most of the newly diagnosed thy­
roid disease that occurs during pregnancy. The most common 
cause of this condition is Graves' disease. Hyperthyroidism 
during pregnancy must be treated because of the risks of still­
birth, premature birth, and low birth weight.44 It should also 
be noted that women with hyperemesis may have underlying 
transient hypertbyroidism.44 Thyroid-stimulating immuno­
globulin crosses the placenta, resulting in stimulation of the 
fetal thyroid gland. Antithyroid medications such as pro­
pylthiouracil (PTU) and methimazole also cross the placenta, 
affecting fetal thyroid function. Optimal management for the 
hyperthyroid pregnant patient achieves high normal free thy­
roid hormone levels using as little medication as possible. 
PTU is the drug of choice as it has low rates of placental trans­
fer and because methimazole has a questionable association 
with congenital malformations of the scalp.45 Frequent mon­
itoring of the pregnant patient on PTU is necessary to mini­
mize the amount of drug required to keep the patient in the 
euthyroid state. Surgical treatment has little place in the treat­
ment of the pregnant hyperthyroid patient. 

Hypothyroidism 
Untreated hypothyroidism during pregnancy is unusual, as it 
is associated with a high rate of infertility. Nonetheless, when 
pregnancy does occur in the hypothyroid patient, rates of abor­
tion, fetal growth retardation, preeclampsia, abruption, still­
births, and congenital malformations are increased.44 With 
proper treatment the incidence of these adverse outcomes is 
reduced to near-normallevels.46 Women on thyroid medica­
tion who wish to attempt pregnancy should be evaluated to 
document the hypothyroid state. If results cast doubt on a def­
inite diagnosis of hypothyroidism, discontinuation of med­
ication for I month while the patient uses contraception may 
be appropriate. At the end of this time a TSH assay is per­
formed. If the diagnosis is confirmed, the patient is given an 
approptiate dose of L-thyroxine (T4) titrated by following the 
serum TSH level; titration may take as long as 2 months. Preg­
nant patients presenting on thyroid medication should con­
tinue medication because of the risk of the hypothyroid state 
in the untreated state. In these patients the adequacy of ther­
apy should be assessed by determining the free T4 and TSH 
levels. Patients in whom the diagnosis of hypothyroidism is 
made during pregnancy should be treated with doses of 0.05 
to 0.10 mg L-thyroxine and free T4 and TSH levels deter­
mined at approximately 4 weeks. The dose is then adjusted, 
keeping the patient in the euthyroid state. L-Thyroxine does 
not pass the placental barrier and therefore should not directly 
affect thyroid hormone regulation in the fetus. 
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Respiratory Disorders 
Gestational changes in the physiology of the respiratory sys­
tem may lead to alterations in symptoms, which may affect 
underlying respiratory tract diseases. The primary alterations 
in pulmonary function are hyperventilation secondary to in­
creasing progesterone levels during pregnancy. This increased 
minute ventilation leads to a decrease in PcOz to 27 to 32 mm 
Hg with a compensatory increase in the renal excretion of bi­
carbonate and, in some women, to a sensation of dyspnea. 
Other pulmonary function parameters change little except for 
a moderate decrease in the functional residual volume.47 

Rhinitis 
Nasal congestion develops frequently during pregnancy, as 
the nasal pharynx becomes edematous and hyperemic, often 
leading to increased mucus secretion. Allergic rhinitis (see 
Chapter 39) is common in patients of childbearing age and 
may be difficult to distingnish from physiologic changes. Oc­
casionally, allergic rhinitis during pregnancy is complicated 
by nasal polyposis, which most often regresses after delivery. 
Rhinitis caused by viruses such as rhinovirus, or "the com­
mon cold," occurs in most adults at least once or twice a year. 
Pregnant women are likely to also experience this condition. 
It can be differentiated from the above conditions, as viral 
rhinitis is more often associated with a low-grade fever, myal­
gias, headache, and often a nonproductive cough. 

The physiologic mucosal edema and congestion that often 
accompany pregnancy is not treated, if possible. In addition, 
treatment of allergic rhinitis during the first trimester is dis­
couraged. Use of syropathomimetic drugs, specifically phenyl­
propanolamine and pseudoephedrine, during the first trimester 
has been associated with congenital malformations. These drugs 
may also cause constriction of the uterine vessels and reduced 
uterine blood flow at any time during pregnancy. Antihistamines 
should also be avoided during the first trimester. Dipbenhy­
dramine has been associated with malformations in at least one 
large study.48 Chlorpheniramine appears to be safer but proba­
bly should also be avoided during the first trimester.48 Newer 
antihistamines, such as fexofenadine and loratadine, should be 
avoided as there are inadequate studies documenting the safety 
of their use during pregnancy, although animal studies suggest 
that cetirizine may be safe.48 The limited study regarding other 
complications has led to the recommendation that this drug be 
used only when the benefit clearly outweighs the risk to the fe­
tus. The use of intranasal beclomethasone has not been associ­
ated with significant congenital anomalies.48 Treatment of viral 
upper respiratory infections is mainly supportive, with fluids, 
bed rest, and acetaminophen to lower the temperature. It is gen­
erally believed that the use of acetaminophen as an antipyretic 
at all stages of pregnancy is beneficial in avoiding the potential 
teratogenic effects associated with significant fever. 

Lower Respiratory Infections 
Bronchitis and pneumonia during pregnancy occur as in the 
general population and commonly in smokers. In pregnant pa­
tients the two most common organisms responsible for pneu­
monia are Mycoplasma pneumoniae and Streptococcus pneu-
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moniae. Pneumonia during pregnancy may be associated with 
significant complications, such as bacterial empyema and res­
piratory failure, which may be partly due to the decreased 
tidal volurue secondary to the enlarging uterus later in the 
pregnancy. The clinician should not hesitate to confirm the 
diagnosis of pneumonia during pregnancy with a chest radi­
ograph. It shonld also be kept in ntind that pulmonary em­
bolism can mimic pneumonia in pregnant women. Confmned 
pneumonia in a pregnant patient requires hospitalization for 
observation and antibiotic therapy. Ambulatory therapy may 
be considered in selected cases as long as frequent and close 
follow-up is assured. In all instances antibiotic therapy should 
be guided by culture results and/or local epidemiologic mi­
crobiologic considerations including resistance patterns. 

Asthma 
Asthma (see Chapter 83) complicates fewer than 1 % of all preg­
nancies, and several studies have shown that well-controlled 
asthma does not appreciably affect the outcome of pregnancy. 
Education on avoidance of exacerbating influences, the impor­
tance of medication adherence, and the proper use of peak flow 
meters is essential to help minimize the severity of acute attacks. 
Routine medications such as f3ragonist, mast cell inhibitors, in­
haled corticosteroids, and theophylline are considered sale iu 
pregnancy. Leukobiene inhibitors are controller medications that 
have not been adequately studied iu pregnancy and should 
be reserved for the exceptional case. Fortunately, asthmatic 
episodes during pregnancy usually occur in women with a his­
tory of asthma who can provide a comparison of the severity of 
attacks. Women who present with acute dyspnea or respiratory 
distress should be immediately evaluated. Those with a history 
of hospitalization for asthma, and particularly a history of incu­
hation, require close observation and iuunediate therapy. Phys­
ical examination should concentrate on the vital signs, looking 
for the presence of fever (temperature > 38.0°C), tachycardia 
[> 120 beats per ntinute (bpm»), tachypnea (respiration rate 
>30), and pulsus paradoxus of 12 mm or more. The severity of 
the bronchospasm should be evaluated with spirometry or peak 
tlowmeters. For acute asthma, the Pa2 is usually decreased; thus 
careful evaluation of the Pcoz and pH is iudicated. If the pH is 
elevated and the Pcoz is below nonna! for pregnancy, the attack 
is considered mild. A decreased Po, with a nonna! Pcoz (for 
pregnancy) and a normal pH is a modernte attack. A Pco, above 
38 with pH :57.35 are ontinous signs, iudicating the need for 
management in an intensive care unit. Therapy is centered 
around rehydrntion and administration of a ,B,-agonis~ theo­
phylline, and corticosteroids. Expectorants are not effective, and 
those with iodine are contraindicated during pregnancy because 
of concern over fetal goiter.49 

Cardiovascular Disease: 
Chronic Hypertension 
The definitions and classifications of hypertensive disease 
(see Chapter 75) during pregnancy have been confusiug. Two 
expert groups have come together to defme hypertensive con-

ditions of pregnancy in the hope of establishing a standard 
nomenclature. 50 This group has recommended clarifying four 
conditions that involve hypertension during pregnancy. The 
first is preeclampsia/eclampsia, previously referred to as tox­
emia. This condition is described elsewhere in the book. A 
second condition, transient hypertension of pregnancy, is less 
well understood; it involves transient hypertension without 
proteinuria and edema. This condition resolves after preg­
nancy but may return with subsequent pregnancies. These pa­
tients appear to be at greater risk for chronic hypertension 
later in life.5o Chronic hypertension, the topic of this section, 
involves hypertension prior to pregnancy or sometimes diag­
nosed early in pregnancy but not induced by the pregnant 
state. The fourth hypertensive condition during pregnancy is 
a combination of chronic hypertension and superimposed 
preeclampsia (see Chapter 13). Chronic hypertension in 
women of childbearing age mainly consists of essential hy­
pertension. Chronic hypertension, which affects approxi­
mately 1% to 3% of pregnancies,sl constitutes a risk to preg~ 
nancy with an increased associated risk of placental abruption, 
acute renal failure, intrauterine growth retardation, and pre­
maturity.51 Superimposed preeclampsia occurs in as many as 
5% to 50% of patients with chronic hypertension and may 
partially explain the increased risks of other complications.51 

In patients without an established diagnosis of chronic hy­
pertension hut who are found to be hypertensive during preg­
nancy, it is sometimes difficult to detennine whether the hy­
pertension was caused by pregnancy or was preexisting 
hypertension discovered during pregnancy. Detennining the 
etiology of hypertension is particularly a problem when 
women without previous blood pressure measurements are 
not seen until the second trimester. Chronic hypertension is 
less likely to be associated with proteinuria or nondependent 
edema. Also, a uric acid level of less than 5 mgldL is more 
likely found with chronic hypertension, as an elevated uric 
acid level is a sensitive marker of preeclampsia. Blood urea 
nitrogen (BUN) and creatinine levels are rarely helpful for 
differentiating the two. In cases of hypertension with elevated 
liver function and decreased platelets, preeclampsia with the 
HELLP syndrome is strongly suspected. 

Treatment of chronic hypertension during pregnancy is 
controversial. Expert panel recommendations include treat­
ment of pregnant women with diastolic blood pressures higher 
than 105 mm Hg, and systolic pressure at or above 160 mm 
Hg, treating lower pressures only if there are other significant 
risk factors, such as renal disease or end-organ damage. 52 Pre­
vious authors have reported no benefit of treating pregnant 
women with diastolic blood pressures below 110 mm Hg. 
Most experts continue to recommend methyldopa as the drug 
of choice because of its long history of safety during preg­
nancy.47 Work evaluating beta-blockers in pregnant women 
has shown these agents to be efficacious for treatment of hy­
pertension. However, atenolol and metoprolol have been as­
sociated with intrauterine growth retardation when treatment 
was started before midpregnancy. 53 Labetolol has shown 
promise and is generally believed to be safe during pregnancy. 
Angiotensin-converting enzyme inhibitors are contraindi­
cated, as they have been associated with fetal death.48 



Gastrointestinal Disorders 
See Chapter 87. 

Reflux Esophagitis 
Heartburn, or gastroesophageal reflux disease (GERD), is 
characterized by a burning. epigastric or retrostemal discom­
fort usually affecting women during late pregnancy. The dif­
ferential diagnosis includes angina, achalasia, esophagitis, and 
esophageal stricture (also see Chapter 87). This common dis­
order results from reflux of gastric secretions resulting from 
mechanical effects of the enlarging uterus and the effects of 
progesterone in decreasing lower esophageal sphincter tone. 
Reflux is aggravated by increased intraabdominal pressure, 
heavy meals, and the recumbent position. 

Treatment is focused on avoiding aggravating factors, eat­
ing frequent light meals, and elevating the head of the bed. 
Magnesium and aluminum antacids taken 1 to 3 hours after 
meals and at bedtime are helpful and safe so long as mater­
nal renal function is normal. Histamine-2 receptor antagonists 
(H,RA) may provide relief in carefully selected resistant cases 
where peptic ulcer disease has been excluded. Caution should 
be exercised when using proton pump inhibitors in pregnancy 
because of limited data establishing their safety and efficacy. 

Peptic Ulcer Disease 
Pregnancy does not appear to influence the incidence of pep­
tic ulcer disease (PUD).54 The typical pain of PUD is de­
scribed as gnawing or burning that usually appears about 30 
minutes after meals in patients with gastric ulcer and 90 min­
utes to 3 hours after meals in those with duodenal ulcer. The 
pain characteristically is localized to the mid-epigastrium. 
Physical examination is unremarkable except for nonspecific 
abdominal tenderness, and unless there is active bleeding, lab­
oratory tests are normal. Active bleeding may produce an iron 
deficiency anemia that is difficult to differentiate from ane­
mia of poor nutrition. 

Pregnant women with typical peptic symptoms should be 
initially treated with antacids and H2RA. If symptoms persist 
despite these medications, consideration should be given to 
screening and treatment for Helicobacter pylori infection. The 
diagnosis of H. pylori can be made using a urea breath test, 
stool antigen tests, serology, or through biopsy techniques. 
Triple therapy regimes consisting of proton pump inhibitors 
(PPJs) and antibiotics have been shown to provide symptomatic 
relief as well as reduce ulcer recurrences and complications, al­
though as noted above PPIs have not been studied extensively 
in pregnancy. Esophagogastroduodenoscopy (EGD) is re­
served for persistent cases since radiographic studies are not 
routinely recommended in pregnancy. 

Skin Disorders 
Virtually any skin condition (see Chapter 115) that can occur 
in the nonpregnant state can occur during pregnancy, and 
some are exacerbated by pregnancy. Some skin changes carry 
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no significance but raise concern among patients. Because of 
the increase in melanocyte-stimulating honnone, there is in­
creased pigmentation in all dark areas of the skin, such as 
melanocytic nevi. The clinician must be aware that this is a 
nonnal occurrence while maintaining a critical eye for lesions 
that may have undergone malignant transformation. Some 
conditions are unique to pregnancy, and they form the focus 
of this discussion. 

Pruritus Gravidarum 
Pruritus gravidarum is a common condition, the frequency of 
which is increased during late pregnancy. It is characterized 
by generalized pruritus, and its etiology may be multifactor­
ial. A fonn of pruritus in pregnancy is associated with bile 
salt accumulation leading to jaundice, thought to be second­
ary to honnonal interference with bile salt excretion. There 
are no specific lesions associated with these conditions. 

An antipruritic lotion or oatmeal baths may help relieve the 
mild itching. Antihistamines such as chlorpheniramine may 
be used after midpregnancy in more severe cases, but these 
agents provide minimal relief with significant bile salt accu­
mulation. In these cases, it may be necessary to use cholestyra­
mine to bind bile salts, along with vitamin K supplementa­
tion. 

Prurigo Gestationalis 
Prurigo gestationalis affects 0.5% to 2.0% of pregnancies and 
occurs during the later weeks of the second trimester.55 Le­
sions of this condition are 1- to 2-mm excoriated papules that 
occur on the extensor surfaces. They are intensely pruritic. 
Topical and oral antipruritics are usually sufficient treatment. 
If antihistamines are used, as noted above, the safety is greater 
after midpregnancy and if limited to those drugs with a safety 
track record such as chlorpheniramine. 

Pruritic Urticarial Papules and Plaques 
Pruritic urticarial papules and plaques (pUPPs) typically oc­
cur late in pregnancy in primigravida patients. 55 Lesions 
near1y always begin on the abdomen and in some cases spread 
symmetrical1y to involve other parts of the body, sparing the 
face. The lesions commonly begin in striae as red papules fre­
quently surrounded by a thin, pale halo. As the condition pro­
gresses, the lesions may become confluent and form urticar­
ial plaques or even target lesions. Despite the urticarial 
appearance, the lesions are not transient. The condition re­
solves spontaneously during the perinatal period and rarely 
lasts beyond the first postpartum week.56 No significant ma~ 
ternal or fetal complications have been reported. 55 Sympto­
matic treatment for the itching is all that is required and in­
cludes low-potency topical steroids, antihistamines, cool 
compresses, and oatmeal baths. 

Herpes Gestationalis 
Herpes gestational is, a rare, blistering disease of pregnancy, 
is believed by some to be a variant of bullous pemphigoid. 
Because of its potentially significant consequence to mother 
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and fetus, it should be managed in conjunction with a der­
matologist or perinatologist. 

Impetigo Herpetiformis 
Impetigo herpetiformis may be triggered by pregnancy. This 
condition was previously thought probably to be a form of 
pustular psoriasis.56 Its onset is usually in the third trimester. 
The manifestations of this disease include superficial pustu­
lar lesions on an erythematous base beginning in the intert­
riginous areas and spreading to the thighs. There also may 
be mucous membrane involvement. This condition requires 
consultation because of its potential to progress to a more se­
vere state associated with maternal and fetal mortality and 
morbidity. 

Neurologic Disorders 

Seizure Disorders 
See Chapter 64. 

Seizure disorders are the most frequent major neurologic 
event in pregnancy. 57 Multiple studies have addressed the ef­
fect of pregnancy on the frequency of seizures. 58 The results 
have been remarkably inconsistent. It appears, however, that 
approximately 50% to 60% of patients experience no signifi­
cant change in the frequency of seizures; 30% to 45% of preg­
nant patients have been reported to have an increase in seizure 
activity57,58 and the remaining patients have a decrease. 

Although spontaneous abortions and prematurity are not in­
creased in the epileptic patient, there is a slight increase in 
the rate of stillbirths.57 This increase may be partially ex­
plained by noncompliant patients who experience status 
epilepticus with prolonged apnea hypoxia and acidosis. The 
incidence of preeclampsia is not higher among epileptic 
women, but it is important to differentiate eclamptic from 
noneclamptic seizures during the third trimester or postpar­
tum in the epileptic patient. 

One major effect of seizure disorders on pregnancy stems 
from the effects of anticonvulsive medication. Much contro­
versy remains regarding anticonvulsive medication during 
pregnancy. Trimethadione is contraindicated during preg­
nancy because of the high risk of adverse effects on the fe­
tuS.57 Phenytoin carries a relative risk of carcinogenesis, ter­
atogenesis, and coagulopathy. 57 Valproic acid has been 
associated with a 1% to 2% incidence of spina bifida. Car­
bamazepine, although initially thought to be relatively safe 
for pregnancy, has been associated with craniofacial and neu­
ral tube defects. 59 Phenobarbital is associated with possible 
teratogenesis, neonatal depression, and coagulopathy.57 Defi­
ciency of vitamin K-dependent clotting factors have been par­
ticularly associated with phenytoin, primidone, and barbitu­
rates, and folic deficiency with all anticonvulsants. This has 
led to the recommendation of folic acid supplementation to 
all mothers on anticonvulsant drugs, strict adherence to ma­
ternal sermn a-fetoprotein (MSAFP) testing at 16 to 18 weeks, 
and comprehensive ultrasound examination at 18 to 22 weeks, 
as well as the standard intramuscular injection vitamin K for 

the neonate. 57 Unfortunately, newer anticonvulsants have not 
been demonstrated to be any safer during pregnancy than 
those discussed above. 

In summary, epileptic women contemplating pregnancy 
should be infonned that the risk of complications is clearly 
greater than in nonepileptic patients, although approximately 
90% of epileptic women can expect to have a nonnal preg­
nancy. These patients should be counseled prior to concep­
tion regarding vitamin replacement and anticonvulsant med­
ication. Because no medication is completely safe, each 
patient should be advised of its risks. Ideally, seizure med­
ications should be adjusted during the preconception period. 
The choice of seizure medication during pregnancy should be 
made in consultation with a neurologist or specialist in mater­
nofetal medicine. 

Migraine 
Migraine headaches, with onset usually during the teenage 
and young adult years, have long been known to occur more 
commonly in women than in men (see Chapter 63). Pregnancy 
has a variable effect on the frequency and severity of migraine 
symptoms, although most women experience improvement.60 

Fluctuations in the pattern of migraine during pregnancy are 
believed to be related to changes in the estrogen level. 
Nonetheless, the presentation and clinical findings during 
pregnancy are similar to those of the nonpregnant state. 

Treatment of migraine consists of rest, removal from nox­
ious stimuli, occasional acetaminophen use, and if necessary 
antiemetics. The "triptans" (sumatriptan, zolmitriptan, nara­
triptan). ergotamine alkaloids, and isometheptene mucate 
(Midrin) should be avoided during pregnaocy. Nonsteroidal 
antiinflammatory drugs (NSAIDs) such as ibuprofen can be 
used intennittently until the 34th week of pregnancy; how­
ever, prolonged use, particularly late in pregnaocy has been 
associated with premature closure of the ductus arteriosus. 
Narcotics use should be judiciously reserved for the recalci­
trant, severe cases along with consideration of prophylaxis us­
ing propranolol. 

Bell's Palsy 
Unilateral inflammation and edema of the seventh cranial 
nerve as it exits from the stylomastoid foramen results in acute 
petipheral facial paralysis, or Bell's palsy (see Chapter 67). 
This neuropathy occurs more :frequently during pregnancy, 
and the cause remains elusive. More than 70% of patients re­
cover completely without therapy. Although once used rou­
tinely, corticosteroid therapy for Bell's palsy has been ques­
tioned. Symptomatic treatment consists of reassurance, an eye 
bandage at night, and artificial tears during the day. The ben­
efit of surgical decompression has not been established. 

Carpal Tunnel Syndrome 
Compression of the median nerve as it enters the palm of the 
hand can lead to carpal tunnel syndrome (see Chapter 67). As 
many as 25% of pregnant women complain of numbness, tin­
gling, and burning of the palmar and dorsal surfaces of the 



first three fingers and the latter aspect of the fourth finger. 
The syndrome can also involve the entire hand. Physical ex­
amination may demonstrate a positive Phalen <;ign: repro­
duction of the patient's symptoms with maximal flexion of 
the wrist for about I minute. The Tinc1 sign when tapping 
over the course of the median nerve elicits a report of pins 
and needle5 over the median nerve distrihution. Symptoms 
often affect both hands. 

If no motor weakness or atrophy is present, resting the 
hands by the use of volar splinting at night may be helpful. 
Diuretic use is contraindicated during pregnancy, and 
NSAIDs provide little symptomatic relief. Injection of the 
carpal tunnel with a long-acting corticosteroid and lidocaine 
has been shown to offer some relief. Surgical decompression 
is reserved for recalcitrant cases usually aftcr delivery. 
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13 
Obstetric Campi icatians 
During Pregnancy 

Carol E. Blenning 

This chapter focuses on the following four complications of 
pregnancy: spontaneous abortion, ectopic pregnancy, pretenn 
labor, and hypertension associated with pregnancy. Their def­
inition, epidentiology, etiology, pathophysiology, diagnosis, 
prevention, and management are discussed. 

Spontaneous Abortion 
Spontaneous abortion (SAB) is the involuntary loss of preg­
nancy prior to 20 weeks' gestation. Recurrent spontaneous 
abortion (RSA) is defined as three or more consecutive SABs. 

Epidemiology 
SAB is fairly common, occurring in about 20% of known preg­
nancies. First-trimester vaginal bleeding occurs in 30% of preg­
nancies, and about half of these go on to spontaneously abort 
early (fIrst trimester). Most (80%) of SABs occur early, in the 
first trimester.· But due to lack of patient recognition andlor 
failure to access health care services, preclinical (undiagnosed) 
cases push the rate of SAB toward 50% of pregnancies. 

Etiology 
Etiologies vary widely but most, especially first trimester, are 
secondary to a major genetic anomaly, e.g., trisomy, triploidy, 
and monosomy. In clinical practice, the etiologies of early 
losses are not usually discovered. Other etiologies can be di­
vided into internal and external environmental factors. 

Internal factors include uterine anomalies [such as from 
maternal diethylstilbestrol (DES) exposure), leiomyomata, in­
competent cervix, uncontrolled insulin-dependent diabetes 
mellitus, progesterone deficiency due to luteal phase defect, 
and immunologic factors, which can be autoimmune or al­
loimmune. I The less common alloimmune reaction occurs 
when there is maternal rejection of the paternal component of 

the fetus as a foreign body. More commonly, maternal anti­
bodies interfere with the pregnancy. Antiphospholipid antibod­
ies (APLAs) include lupus anticoagnlant and anticardiolipin 
antibodies. Of women with RSA and systemic lupus erythe­
matosus (SLE), 80% are APLA positive, but whether this is 
associative or causative is still unclear.2 

External environmental factors include substances, toxins, 
infections, and trauma. Ten cigarettes smoked per day in­
creases the risk of SAB, daily alcohol consumption can triple 
the risk, and four cups of coffee per day has also been proven 
to raise the risk. Medications such as warfarin. anticonvul­
sants, and chemotherapeutic agents are associated with SAB, 
and 5 rads of irradiation at implantation is the minimum lethal 
dose. Occupational exposure to arsenic, lead, formaldehyde, 
benzene, or ethylene oxide is also a risk factor. Maternal in­
fections add risk, as does increasing maternal or paternal age.2 

With RSA there is a usual chance of a subsequent success­
ful pregnancy (70-90%). Early losses, usually aneuploid. are 
generally nonrecurring, whereas late losses are often euploid and 
involve a maternal abnormality, but are much less common 
overall (consider positive APLA or cervical incornpetence).2 

Diagnosis 
Clinically, women often present with vaginal bleeding (VB) 
and/or cramping. A history should include date of the last 
menstrual period (LMP) and menstrual history; birth control 
method used, if any; possible date of conception; and obstet­
ric and gynecologic histories. Establishment of gestational age 
(GA) is very important. Physical exantination should include 
vital signs; abdominal, speculum, and bimanual exams (the 
bimanual examiner should be accurate within 2 weeks GA); 
checking the cervix for dilation (a normal undilated cervix 
will not admit ring forceps); and listening for fetal heart tones, 
which are generally heard by external Doptone in the 9- to 
12-week window. Progesterone levels can be helpful. A value 



118 Carol E. Blenning 

of less than 5 indicates a nonviable pregnancy, greater than 
25 supports the likelihood of viability of 99%, and values in 
between need to be followed and supported by other data, 1 

To aid in diagnosis, serial ultrasound examinations are pre­
ferred, if available, to quantitative {3-human chorionic go­
nadotropin (J3-hCG) levels. Ultrasound diagnosis can consist 
of loss of cardiac motion or development of yolk sac without 
fetal pole in weekly, serial exams. Expected landmarks, given 
GA by LMP, are as follows: 

Number 
of weeks 

<5 
6-7 

Landmark 

Possible gestational sac 
Gestational sac 5 to 8 mm 

with yolk sac 
5- to 10-mm embryo in 25-mm 

gestational sac 
Cardiac motion seen when 

embryo is 20 mm 

,B-hCG level 
<1500 

1500 

>20,000 

Early presenters should be reevaluated when the gestational 
sac is expected to be 25 mm in size, calculated by an expected 
rate of growth of 1.1 mm per day. Cardiac motion without 
VB carries a risk of SAB of 4.2%, while the presence of VB 
raises the risk to 12.7%. When the gestational sac is >25 nun 
without an embryo or the gestational sac is distorted, an ab­
norm.a1 pregnancy outcome is almost assured. 1 {3-hCG values 
aid in diagnosis when GA is <6 weeks, no gestational sac is 
seen, or when ultrasound is not available. Levels that fail to 

rise 66% in 48 hours indicate a pregnancy that is not pro­
gressing nonnally.l 

Differential diagnoses to consider with vaginal bleeding in­
clude normal pregnancy, ectopic pregnancy, trophoblastic dis­
ease, and nonobstetric problems such as cervical polyps, fri­
able cervix, and cervical cancer. With pain, possible diagnoses 
include ectopic pregnancy, pelvic inflammatory disease, ovar­
ian cyst, and appendicitis. Fever and anorexia combined with 
abdominal pain or tenderness point toward an infectious eti­
ology. During pregnancy the appendix is often pushed toward 
the abdominal right upper quadrant and can present more like 
a gallbladder or large bowel process.3 

Prevention 
Though expectant management is often recommended to the 
patient with threatened abortion in the fonn of bed rest, there 
is still no proof that this is effective.4 For women with RSA, 
workup is indicated and should include parental karyotyping 
with chromosomal banding, and immunologic studies. 
Women positive for APLA have better outcomes on heparin 
(10,000 units sc q12 h) vs. aspirin (80 mg daily) or prednisone 
(40 mg daily).2 For RSA, administration of hCG has not yet 
been proven advantageous, nor have various immunologic 
treatments, including paternal cell immunization, third-party 
donor leukocytes, trophoblast membranes, and intravenous 
immunoglobulin.5,6 It is recommended to avoid administra­
tion of the influenza vaccine during the first trimester, though 
the correlation to SAB is unclear? 

Management 
Nonsurgical management of SAB is a more available option 
with the use of high-resolution vaginal ultrasound, which al­
lows for a better and earlier estimate of the volume of prod­
ucts of conception retained. One study showed that the use of 
misoprostol safely and effectively reduced the need for sur­
gical management in the fonn of dilation and curettage. Miso­
prostol taken by mouth 400 mg every 4 hours, maximum dose 
1200 mg, resulted in complete expulsion of products of con­
ception in about half of the patients when evaluated by repeat 
ultrasound at 24 hours. These patients also had fewer com­
plications than those who received surgical management. The 
remaining patients went on to dilation and curettage, though 
they had more bleeding and required more analgesia. The gas­
trointestinal side effects of misoprostol are usually manage­
able and did not prove to have clinical relevance.8 

Surgical management by vacuum aspiration has been com­
pared to sharp curettage and is not only faster, but also asso­
ciated with less bleeding and pain. Complications are rare 
(uterine perforation) and appear to be comparable between 
the two methods.9 Rh immune globulin, minidose, should be 
administered in the Rh-negative woman.2 Management of the 
patient with SAB should always include attention to her emo­
tional state. Up to 10% of women experience an acute stress 
disorder following SAB, and up to 1 % demonstrate posttrau­
matic stress disorder 4 weeks later. They recover much bet­
ter with support and debriefing. Some avail themselves of pro­
fessional counseling and all should be offered this option. lO 

Ectopic Pregnancy 
Ectopic pregnancy is a fertilized ovum that implants outside 
the intrauterine cavity. More than 95% of ectopic pregnan­
cies occur in the fallopian tubes, 2.5% are in the cornua, and 
the rest implant in or on the ovaries, cervix, or abdominal cav­
ity. Rupture and hemorrhage occur when the site cannot ac­
commodate the placental attachment or growing embryo. 1 1 

Epidemiology 
The incidence of ectopic pregnancy is 19.7 per 1000 preg­
nancies in North America. With rupture it causes 10% to 15% 
of maternal deaths and is the leading cause of first-trimester 
maternal mortality. The incidence has more than quadrupled 
in the past three decades, especially among women over 35 
years of age and in nonwhite ethnic groups. Increases in risk 
factors account for this more than does improvement in early 
diagnosis. Case fatality (3.8 per 10,000 cases) is ouly 10% of 
what it was three decades ago, owing to improved diagnosis, 
but risk of death is still disproportionately greater among 
black women and other nonwhite minorities. 11 

Etiology 
Almost all ectopic pregnancies are accounted for by interfer­
ence with fallopian tube function, either anatomic (such as 
scarring and blockage) or functional (decreased mobility of 
the tube). Anatomic factors include tubal damage from pelvic 



intlammatory disease, previous ectopic prcgnancy. and prior 
tubal or pelvic surgery. There is a 15% to 20% risk of recur­
rent ectopic following one salpingostomy and a 32% risk fol­
lowing two. Functional factors include endometriosis; use of 
hormones to promote ovulation and fertility; infertility itself 
(associated with abnormal tubal function); DES exposure ill 
utero. which causes not only anomalies but also tubal dys­
function; and cigarettc smoking, which is dose related and 
may cause impairment of tubal ciliary action. Other associa­
tive factors include multiple sexual partners, early agc at first 
intercourse, and douching. These factors play an indirect role 
hy increasing the risk of sexually transmitted disease (STD) 
and/or ascending pelvic infection. Intrauterine devices 
(IUDs). on the other hand. do not increase risk for ectopic 
pregnancy. II One meta-analysis ranked risks into three cate­
gories: strong, moderate. and slight. Strong risks were previ­
ous ectopic, tubal surgery and DES exposure. Moderate risks 
included history of infection (gonorrhea, chlamydia, or pelvic 
inflammatory disease), greater than one sexual partner, and 
smoking (either past or present). Slight risks were prior ab­
dominal or pelvic surgery, douching, and intercourse before 
18 years of age. 12 

Diagnosis 
The most common presentation of ectopic pregnancy is a pa­
tient with abdominal pain and spotting, 6 to 8 weeks after her 
last menstrual period. The three most common signs and 
symptoms are abdominal pain, abdominal tenderness, and 
vaginal bleeding, though any number of the following also 
occur: adnexal tenderness, pain radiating to the shoulder, cer­
vical motion tenderness, normal to slightly enlarged uterus, 
palpable adnexal mass, syncope, hypovolemic shock, and his­
tory of infertility. TUD use, or previous ectopic pregnancy. I ., 
Leaking or rupture should be suspected in the patient with hy­
potension or abdominal tenderness with guarding and re­
bound. Identification of risk factors and a high level of sus­
picion are important as 40% to 50% of ectopic pregnancies 
are misdiagnosed at the first emergency department visit.!! 
important laboratory studies include urine heG and serum 
J3-hCG. Serum progesterone greater than or equal to 25 nglmL 
is 97.5% sensitive in ruling out ectopic pregnancy. but the 
combination of hCG and ultrasound provides an even greater 
sensitivity. Creatine kinase and fetal fibronectin levels do not 
have adequate enough sensitivities to be reliable in the diag­
nosis of ectopic pregnancy.! I 

The accuracy of ultrasound can be described by its dis­
criminatory zone, which is the serum ,B-hCG level above 
which the gestational sac should be seen. For abdominal ul­
trasound the discriminatory zone is greater than 6500 mU/mL 
and for vaginal ultrasound it is greater than 1500. A culdo­
centesis results in recovery of nonclotting bloody fluid in the 
case of ectopic pregnancy, whereas yellow- or straw-colored 
fluid suggests rupture of ovarian cyst. This procedure is rarely 
necessary now with the availability of ultrasound. If the pa­
tient is hemodynamically unstable or has multiple signs and 
symptoms of ectopic pregnancy, she should go straight to la­
paroscopy. fn the stable patient too early for clear evidence 
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of cctopic. serial j3-hCG determinations can be followed. 
They double approximately every 48 hours in the normal 
pregnancy. When f3-hCG does not increase 66% in 48 hours, 
the pregnancy is not progressing nonnally. When an appar­
ent intrauterine pregnancy is failing and tissue is passed, these 
products of conception should be checked for chorionic villi. 
If chorionic villi arc not present or if the serum f3-hCG level 
has not fallen at least 15% in 12 hours following loss of prod­
ucts, ectopic pregnancy should be suspected. !! 

When ultrasound is not readily available, patients can be 
clinically triaged. For hemodynamically stable first-trimester 
patients with abdominal pain or vaginal bleeding, high-risk 
cases are those with peritoneal signs or definite cervical mo­
tion tendemes~ (95% specificity). Of those remaining (not 
high risk), intermediate-risk cases have no fetal heart tones, 
no ti~sue at the os, no midline pelvic cramping, and the pres­
ence of pain or tenderness, including cervical motion and uter­
ine or adnexal tenderness (96-100% sensitive). All remain­
ing cases arc considered low risk and carry less than 1 % 
chance of ectopic pregnancy.14 

Management 
Ectopic pregnancy can be managed either medically or sur­
gically. Expectant management can be effective, as 68% to 
77% of ectopics resolve without intervention. But because 
those cases that resolve spontaneously are not readily pre­
dictable, expectant (and close) follow-up is only advised if 
the J3-hCG is low and falling, and if pregnancy size measures 
less than ~.5 em on ultrasound. I I 

Methotrexate, at a dose of 50 mg per square meter of body 
surface area given intramuscularly, is now the mainstay of 
medical management and is most successful when the J3-hCG 
level is le<;s than 15,000 mU/mL (93% successful), whether 
or not there i& free peritoneal tluid seen on ultrasound. IS Its 
mechanism of action targets rapidly dividing cells, such as 
those found in trophoblastic tissue. Side effects of nausea, 
vomiting. diarrhea, and urinary frequency are usually mild, 
however, due to the low dose needed for treatment. Patients 
rarely experience changes in buccal mucosa, bone marrow, 
and skin. Absolute requirements for use of methotrexate in­
clude hemodynamic stability, ullrasound findings consistent 
with ectopic pregnancy, reliable follow-up, and no contraindi­
cation~ to use of methotrexate (immunodeficiency, blood 
dyscrasias, alcoholism. chronic liver discase).1l Relative re­
quirement<; includc pregnancy less than 3.5 cm size without 
rupture, lack of cardiac motion, and f3-hCG less than 5,000 
mU/mL. Serial J3-hCGs detemtinations must be followed and, 
though a single dose is 71 % effective, if they are not falling, a 
~econd dose of methotrexate (84-94% effective) versus la­
paroscopy can be considered. Ninety percent of patients diag­
nosed early with ectopic pregnancy arc treatable with 
methotrexate. 16 Each resolved, unruptured ectopic pregnancy 
saves $3000 when treated medically, with similar effi.cacy and 
complication rates compared to surgical management.)? 

Laparotomy is used when the patient is not hemodynami­
cally stable or if laparoscopy is not possible. For pregnancy 
in the ampulla a linear salpingostomy is performed with heal-
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ing by secondary intention. A fImbria pregnancy can be 
"milked" out. For pregnancy located in the isthmus, that seg­
ment is excised and later microscopically reanastomosed. 
Salpingectomy is indicated when there is uncontrolled bleed­
ing, extensive tubal damage, a recurrent ectopic pregnancy in 
the same tube, or if sterilization is desired. Complications to 
surgical management include recurrence (5-20%) and in­
complete removal of trophoblastic tissue (single-dose 
methotrexate can be given in the high risk patient). 

fl-hCG levels must be followed to a level of less than 5 
mU/mL in all cases, regardless of management. The rare in­
stance of heterotopic pregnancy (one per 2600 pregnancies in 
the United States and Europe but 3% risk with fertility treat­
ments) is challenging to diagnose. Half are identifIed after 
rupture of the ectopic pregnancy, and surgical treatment is re­
quired if the remaining intrauterine pregnancy is desired. 1 1 

Preterm Labor 
Preterm labor (PTL) is labor occurring between 20 and 37 
completed weeks of gestation. Labor is defined as four uter­
ine contractions (UCs) within 20 minutes or eight UCs within 
60 minutes, combined with at least one of the following cri­
teria: premature rupture of membranes (PROM), cervical di­
lation beyond 2 cm, effacement greater than 50%, or docu­
mented change of the cervix. Pretenn premature rupture of 
membranes (PPROM) is when ROM occurs more than 1 hour 
before onset of labor (premature) and before 37 weeks GA 
(preterm). IS 

Epidemiology 
PTL affects 1 in 10 U.S. births and causes 75% of the neona­
tal deaths that are not attributable to congenital malforma­
tions. Despite improved survival and decreased morbidity 
with advances in perinatology and neonatology, the rate of 
P'IL has not changed, and may even be increasing. In 25% 
of preterm births (PTBs) the labor was induced due to either 
maternal or fetal indicators. Thirty percent of PTBs are asso­
ciated with premature rupture of membranes. PTBs are pre­
ventable in less than half of the women presenting in labor 
prior to 37 weeks' gestation. Thus, it is important to identify 
PTL early or, when possible, before it occurs, by identifica­
tion of risk factors. IS 

Etiology 
Preconception risk factors include smoking, substance use, 
poor nutrition, STDs, and stressful working conditions. It is 
valuable to address these factors, to extend family planning 
services, and to treat hypertension, diabetes, and other pre­
existing medical conditions, especially in women who are 
medically underserved, in both urban and rural settings. 

Clinical factors associated with PTL range from general 
maternal factors to uterine and fetal factors. Women with no 
prenatal care, those of color or in lower income groups, those 
under 18 or over 40 years of age, those who are underweight, 
and, as mentioned above, users of tobacco or other substances 

are at increased risk. A history of PTL followed by PTB (sub­
sequent pregnancy PTL risk ranges from 17-37%), or second­
trimester miscarriage also raises risk. Uterine factors include 
greater uterine volume, trauma, infection, uterine anomalies 
such as bi- and unicornuate uterus and fibroids (especially sub­
mucosal and subplacental fIbroids), retained IUD, and abnor­
mal implantation of the placenta. Infections more likely to re­
sult in PTB are gononbea, chlamydia, syphilis, trichomonas, 
bacterial vaginosis, group B streptococcus, chorioamnionitis, 
asymptomatic bacteriuria, and acute pyelonephritis. Trauma 
and DES exposure can cause painless cervical dilation or in­
competence, and can reqllire cerclage. Fetal factors that playa 
role in PTL include intrauterine fetal demise (IUFD), intrauter­
ine growth retardation (IUGR), and congenital anomalies. 

Several markers have been thought to be of value in iden­
tifying the woman at risk for PTL. These include cytokine, 
estradiol-17, fl, estriol, and progesterone. But fetal fIbronectin 
(FFN) is the most promising, especially when used for its neg· 
ative predictive value. A negative FFN gives a woman a 3 in 
1000 chance of having a PTB within the following week. The 
positive predictive value gives risk of PTB as high as 83% in 
the presence of symptoms. FFN is discussed further in the 
next subsection. IS 

Diagnosis 
The best diagnosis is early diagnosis, which means a patient 
must be educated to recognize the signs and symptoms of 
PTL. Patients need to know what to do in case of cramping, 
pelvic pressure, UCs greater than four per hour, increased 
vaginal discharge, backache, and low back pain. IS Routine 
cervical examination as an attempt to improve early identifi­
cation is not useful in the patient without risk factors, possi· 
bly useful if there is increased risk, and not a known cause 
ofPTL.I9 

The routine use of transvaginal ultrasound is not recom­
mended in diagnosing ¥fL, even with risk factors. But it does 
offer a more standardized measure of cervical length up to 4 
cm. A normal third-trimester cervix measures 3.5 to 4.8 cm; 
1.5 em correlates with 50% effacement and 1.0 em with 75%. 
These values are more useful in primiparous women, whereas 
dilation of the internal os is a better measure for the multi­
parous. A shorter cervix is associated with increased relative 
risk, especially in women with risk factors. I9 

FFN is an adhesive substance that lies between the embry­
onic and inner uterine surfaces. Its presence in cervical and 
vaginal fluids is unusual after 20 weeks' gestation Oess than 
10% of women) and rare after 24 weeks, when it can represent 
a detachment of fetal membranes from decidua. UCs in the 
presence of a positive FFN triples the risk of PTB. The FFN 
test is 10 times better at predicting PTB when compared with 
other factors and signs. At 14 days its negative predictive value 
is 99%, and a positive test is a better predictor at 7 days than 
dilatation or UC frequency. Positive predictive value decreases 
with increasing gestational age, however. It may help predict 
chorioamnionitis and infection, especially when combined with 
DC monitoring. The FFN test is expensive to run (though the 
test equipment is not) and not valid if the cervix has been ex-



amined within 24 to 48 hours. Thus, many practitioners will 
collect the specimen before doing the digital exam, and then 
discard the tube if the test is not indicated. 19 

Because PTB is associated with increased UCs more than 
24 hours prior to delivery, home monitoring of uterine activity 
is thought to be of diagnostic use. There is evidence that it re­
duces PTBs in singleton pregnancies at increased risk for PTL, 
but only one study has demonstrated this in twin gestations. 
Home monitoring with daily nurse contact applied to the gen­
eral population did not result in earlier diagnosis, or decreased 
PTBs or neonatal morbidity. The United States Preventive Ser­
vices Task Force finds insufficient evidence to recommend for 
or against the use of home uterine activity monitoring as a 
screening tool. It is supported in cases with a history of PTB.19 

Prevention 
Treating PTL and PTB costs over $3 billion per year. 19 Un­
fortunately, prevention of PTL is fairly limited. In general, 
treatment of infections is important. Urinary tract infections 
(including pyelonephritis) respond to antibiotics with good 
outcomes, though in pregnancy there is no optimal medica­
tion.20 The evidence concerning treatment of bacterial vagi­
nosis (BY) is conflicting. One review showed that recurrence 
of PTB is reduced when women with a history of PTB are 
screened and treated early in pregnancy (although it is un­
clear if this is also associated with neonatal well-being).21 
Other evidence found that treating women who were asymp­
tomatic but positive for BY at 16 to 24 weeks' gestation 
showed no difference in any measure used, including PTB 
rates at 37, 35, and 32 weeks, premature rupture of mem­
branes, hospitalization for PTL, use of to co lytic therapy, vagi­
nal infection, use of neonatal intensive care unit (NICU), or 
neonatal death. Even women at increased risk did not expe­
rience improved rates ofPTB.22 Also, there is not enough ev­
idence to show that women with threatened PTL who receive 
magnesium maintenance have a lower incidence of PTB.23 

Management 
The approach to the patient who is suspected of having PTL 
should include a thorough history and physical examination. 
Important elements of the history include evaluation of the 
dating accuracy and identification of risk factors. Examina­
tions include a clean-catch urinalysis, sterile speculum exam 
(consider obtaining FFN specimen first), microscopy (wet 
mount and potassium hydroxide slides, smear to check for 
ferning), and collection of gonorrhea, chlamydia, and group 
B streptococcus (OBS) tests. Digital exam for cervical dila­
tion should be avoided in the presence of PPROM. Assess­
ment of fetal heart tones and evaluation for UCs must be done. 
UCs every 15 minutes or less require treatment. Uterine irri­
tability should respond to a bolus of 500 cc of intravenous 
fluids (lactated Ringer's or normal saline). If UCs persist fol­
lowing the bolus when the rate is reduced to 100 cclhour, then 
terbutaline can be administered subcutaneously (0.25 mg). Ul­
trasound can help determine gestational age. fetal presenta­
tion, placental position, presence of anomalies, and amount 
of amniotic fluid. Amniocentesis is useful in assessing fetal 
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lung maturity and in evaluating for chorioamnionitis. Amni­
otic fluid should be sent for Gram stain, glucose, lecithin! 
sphingomyelin (US) ratio, and culture and sensitivity." 

Treatment of PTL generally includes the use of parenteral 10-
colytics, steroids, and antibiotics. Each medication has its indi­
cations, contraindications, and complications, and patients must 
be clearly apprised to allow for the most informed consent.18 

The parenteral tocolytics most commonly used are magne­
sium sulfate, J3-mimetics (ritodrine and terbutaline), in­
domethacin, and calcium channel blockers (nifedipine). A 
newer oxytocin receptor inhibitor, antocin, is not widely used 
yet. Indications for tocolytic use are regular UCs and cervi­
cal change, though tocolysis is much less effective if the 
cervix is beyond 3-cm dilation. Contraindications to tocoly­
sis include a nonreassuring fetal heart rate tracing, eclampsia, 
severe preeclampsia, a singleton IUFD, chorioanmionitis, fe­
ta! matntity, and maternal hemodynamic instability. Table 
13.1 lists the specific tocolytic contraindications.18 

Magnesium sulfate (MgS04) is an effective tocolytic 
with a low side-effect profile. It is known to act centrally, 
reducing risk of seizures by blocking neuromuscular trans­
mission. It may also work as a calcium antagonist to reduce 
UCs. The loading dose is 4 to 6 g given IV over 15 to 30 
minutes, followed by a drip of 1 to 4 glhour to maintain a 
serum magnesium level of 4 to 6 mEq. The drip should be 
maintained until there are no UCs for a 12- to 24-hour pe­
riod. Then terbutaline 2.5 to 5 mg po is usually given 30 
minutes before discontinuing the MgS04 drip, and then 
every 2 to 4 hours, though oral terbutaline used following 
the acute phase of PTL is not proven effective. Maternal 
side effects and complications due to MgS04 include nau­
sea, vomiting, headache, pulmonary edema, and, at toxic 
levels, hypotension, respiratory depression, muscle paraly­
sis, tetany, and cardiac arrest. Fetal effects can include de­
creased muscle tone and lethargy. Calcium gluconate is an 
effective antidote. 18,l9 

Of the f3-ntimetics ritodtine and terbutaline, only the for­
mer (IV use) is Federal Drug Administration (FDA)-Iabeled 

Table 13.1. Contraindications to Tocolysis in Preterm Labor 

Specific tocolytic agents 
f3-mimetic agents 

Maternal cardiac rhythm disturbance or other cardiac 
disease 

Poorly controlled diabetes, thyrotoxicosis, or hypertension 
Indomethacin 

Asthma 
Coronary artery disease 
Gastrointestinal bleeding (active or past history) 
Oligohydramnios 
Renal failure 
Suspected fetal cardiac or renal anomaly 

Magnesium sulfate 
Hypocalcemia 
Myasthenia gravis 
Renal failure 

Nifedipine 
Maternal liver disease 
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for treatment of PTL. Despite that, terbutaline is conunonly 
used and is also available in oral form. These medications 
stimulate J3z-receptors, causing relaxation of uterine and lung 
smooth muscle, with little action at the cardiac J31-receptors 
(increased inotropy). Ritodrine is given 0.05 to 0.1 mg/minute 
N, increasing every 15 minutes to as much as 0.35 
mg/minute. Monitoring is important with N use because of 
the risk of hypotension and tachycardia. Terbutaline is often 
given subcutaneously, 0.25 mg every I to 6 hours. Though 
maintenance oral terbutaline has not proven to be any more 
effective than simple observance following successful tocol­
ysis of acute PTL, it is used in adjusted doses to minimize 
UCs and hold maternal heart rate between 90 and 105, and is 
discontinued between 35 and 37 weeks' gestation. Cardiac is­
chemia is possible, so any chest pain or arrhythmia should re­
sult in discontinuing the drug and doing an electrocardiogram. 
To prevent the complication of pulmonary edema, a low­
sodium diet and fluid restriction of 2.5 to 3 L IV !day is 
instituted, respiratory rate and lung exam are checked fre­
quently, and inpu~ output, and weight are monitored. Hy­
potension, hypokalemia, hyperglycemia, and ketoacidosis are 
also potential complications. Blood glucose should be 
checked every 12 hours for nondiabetics and every 2 hours 
for diabetics. A baseline glucose is also useful. l8,19 

Second-line tocolytics include indomethacin and calcium 
channel blockers. Indomethacin inhibits prostaglandins and the 
production of cytokines that trigger labor. It is indicated for 
pregnancies less than 32 weeks' gestation, but use is limited to 
48 hours due to potential fetal side effects of oligohydranntios 
and transient loss of patency of the ductus arteriosus. It can be 
given rectally, 100 mg every I to 2 hours as needed, or 25 mg 
orally every 4 to 6 hours. Potential complications include hep­
atitis, renal failure, and gastrointestina1 bleeding. 

Calcium channel blockers inhibit smooth muscle contrac­
tions, causing uterine relaxation. Nifedipine is given by mouth 
in a 3D-mg loading dose, followed by 20 mg every 4 to 8 
hours for the first 24 hours, then 10 mg every 8 hours as main­
tenance until 35 to 37 weeks' gestation. Its efficacy is simi­
lar to that of ritodrine. It can cause transient hypotension. 18 

Steroids are now an essential part of the management of 
PTL. This class of medication is the only treatment shown to 
improve fetal survival in PTL cases presenting between 24 
and 34 weeks' gestation. In neonates, the use of corticos­
teroids reduces the incidence of intraventricular hemorrhage 
and respiratory distress syndrome, and also reduces mortal­
ity, even when administered less than 24 hours before birth, 

though the most efficacy is appreciated starting at 24 hours 
after dosing and lasting for 7 days. There are also better out­
comes for PTL at 30 to 32 weeks' gestation with PPROM and 
no chorioamnionitis. Betamethasone can be given (12 mg 1M 
every 24 hours for two doses) or dexamethasone (6 mg 1M 
every 12 hours for four doses). Readministration at 7 days is 
of questionable benefit except in cases with 24 to 34 weeks 
GA and risk of Pm within 7 days.24 No long-term maternal 
or neonatal adverse effects have been reported, though 
steroids given with tocolytics increase the risk of maternal 
pulmonary edema, especially in the setting of maternal in­
fection, fluid overload, or multiple gestation. Benefits of ther­
apy are less pronounced when membranes are ruptured as op­
posed to intact. Use of steroids does not affect the diagnosis 
of infection, and risk of subsequent infection is minimal.18,19 

There is also a significant reduction in the incidence of necro­
tizing enterocolitis (10-80%). The National Institutes of 
Health (NIH) has published recommendations, but a more ac­
tive dissemination of the information is needed to improve 
use of this beneficial too1.25,26 Table 13.2 summarizes the ben­
efits and risks.27 Untreated, suspected intrauterine infection 
is an important contraindication. 

Antibiotics are important in the management of PTL in 
treating STDs, urinary tract infections, respiratory and vagi­
nal infections, and in the patient positive for GBS or at risk 
for this infection. With PPROM, antibiotics can lengthen the 
pregnancy and reduce the incidence of clinical chorioam­
nionitis, despite only questionable benefit to the infant. Over­
all reduction (maternal and neonatal) in infectious morbidity 
is demonstrated, but improved neonatal morbidity and mor­
tality in the short and long term are unproven.28 Antibiotics 
indicated for PPROM are as follows: 2 g ampicillin IV q6h 
plus 250 mg erythromycin IV q6h for 48 hours, followed by 
250 mg amoxicillin po q8h plus 333 mg erythromycin base 
po q8h for 5 days, or 2 g ampicillin IV q6h for 24 hours and 
then 500 mg ampicillin po q6h until discharge or delivery.l9 

Without the condition of PPROM, antibiotics are not 
proven effective. PPROM cases between 24 and 32 weeks' 
gestation do respond to antibiotics with reductions in neona­
tal death, respiratory distress syndrome (RDS), sepsis, intra­
ventricular hemorrhage, and necrotizing enterocolitis. One re­
view found that even when membranes are intact, in the 
setting of PTL, antibiotics help prolong the pregnancy and re­
duce risk of maternal infection and neonatal necrotizing en­
terocolitis without, however, showing any significant reduc­
tion in RDS or neonatal sepsis and even having an association 

Table 13.2. Benefits and Risks of Prenatal Corticosteroid Administration in Preterm Labor 

Short term 

Long term 

Maternal risks 

Pulmonary edema (with tocolyticsl 
Infection (with PPROM) 
Compromised diabetic control 
Compromised screening for 

gestational diabetes 

None serious 

Neonatal risks 

Infection (rare) 
Adrenal suppression 

Unknown 

Neonatal benefits 

Lower mortality 
Less respiratory distress syndrome 
Less intraventricular hemorrhage 
Less need for oxygen and ventilatory support 
Lower neonatal costs, shorter NICU stays 

Less long-term neurodevelopmental disability 
Increased survival 

NICU = neonatal intensive care unit; PPROM = preterm premature rupture of membranes. 



with increased perinatal mortality.29 Because GBS has an as­
sociation of preterrn labor and increased morbidity and mor­
tality in neonates, prophylaxis is recommended for rupture of 
membranes greater than 18 hours, GBS-positive culture, GBS 
bacteriuria, or history of prior GBS-infected neonate. Broader 
spectrum coverage is indicated for intrapartum temperature 
equal to or greater than 38.0°C (100.4°F). For PPROM not in 
labor, GBS culture should be checked, and either prophylaxis 
given until culture is negative or prophylaxis begun when cul­
ture turns positive. If the 35- to 37-week GA GBS screening 
culture is negative, prophylaxis is not indicated. For GBS pro­
phylaxis, penicillin G 5 million units IV is given, then 2.5 
million units IV q4h until delivery or, for penicillin-allergic 
patients, clindamycin 900 mg IV q8h until delivery. One con­
clusion safely made is that antibiotics should be used judi­
ciously and with clear indications in the patient with PfL.III.19 

Other miscellaneous agents and therapies have been in­
vestigated in the treatment of PTL. Thyrotropin-releasing hor­
mone (TRH) was thought to be effective, when used with 
steroids, in improving fetal lung development in a very 
preterm gestation. But, in fact, an increased risk was found: 
infants required ventilatory support more frequently, had 
lower 5-minute Apgar scores, and poor 12-month outcomes.30 

Amnioinfusion has not been proven effective in treatment 
of PPROM. Though there was a decrease in the number of 
severe fetal heart rate decelerations per hour in the first stage 
of labor, there has been no established improvement of out­
comes in cesarean section rates, Apgar scores, or neonatal 
death rates.31 

Vitamin K usage in very preterm neonates is controversial. 
Trials of poorer quality suggest it improves coagulability and 
thus reduces rates of intraventricular hemorrhage, whereas tri­
als of better quality do not.'2 

Phenobarbital helps diminish fluctuations in blood pressure 
and blood flow in the brain and, by this mechanism, was 
thought to prevent ischemic injury in the very preterm birth. 
But further studies of better quality do not demonstrate the 
benefits seen in earlier studies. There are no differences seen 
in neurodevelopmental abnormalities at 18 to 36 months of 
age, and maternal sedation is a common side effect. 33 

Finally, professional psychosocial support is important in 
the event of preterm birth. Also, there are social disadvan­
tages associated with low birth weight. Social workers, mid­
wives, nurses, and trained lay persons who provide emotional 
support, tangible assistance, infonnation, and advice help im­
prove psychosocial outcomes in these families, even in the 
absence of improved medical outcomes.34 

Hypertension Associated 
with Pregnancy 

Definition 
Hypertension (HTN) in pregnancy is divided into three cate­
gories: pregnancy-induced hypertension (PIH), pregnancy­
aggravated hypertension (P AH), and coincidental hyperten­
sion. HTN in pregnancy is defmed by systolic blood pressure 
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(SBP) > 140 mm Hg or diastolic blood pressure (DBP) >90 
mm Hg. Also, a relative rise in either measurement can be 
significant. For women with a rise in SBP of 30 and/or a rise 
in DBP of 15, 30% to 55% go on to develop PIH. For women 
with increases of less than 30 and 15 mm Hg, only 15% de­
velop PIH (also see Chapter 75). 

By definition, PIH occurs only during the latter half of preg­
nancy and resolves within 24 hours after delivery. It includes 
a spectrum of clinical scenarios, ranging from HTN alone and 
transient HTN, to mild and severe forms of preeclampsia, to 
eclampsia, when at least one convulsion occurs in association 
with preeclampsia syndrome. Preeclampsia is PIH with pro­
teinuria and/or pathologic edema, and persistence of hand and 
face edema after arising. Mild preeclampsia includes mild el­
evation of DBP (less than 100 mm Hg), trace to 1+ protein­
uria «100 mg on spot test or <300 mg/day), ntild elevation 
of liver function tests (LFfs), and otherwise no symptoms. 
The severe form involves DBP ===110 mm Hg, 2+ protein­
uria or greater than 4 g per 24 hours, markedly increased 
LFTs, and any of the following: headache, visual changes, 
upper abdominal pain, decreased urine output, elevations of 
creatine and bilirubin, thrombocytopenia, and, especially with 
PAH, IUGR and pulmonary edema. Mild preeclampsia can 
progress rapidly to its severe fonn. The grand mal convul­
sions of eclampsia do not usually occur more than 48 hours 
following delivery, though they can occur as late as 10 days 
postpartum. Ten percent of eclamptic convulsions occur be­
fore the onset of overt proteinuria. 

PAH is underlying HTN worsened by pregnancy and can 
have superimposed preeclampsia/eclampsia, especially after 
24 weeks GA. 

Coincidental HTN (> 140/90 mm Hg) occurs before preg­
nancy or before 20 weeks GA (except in the case of gesta­
tional trophoblastic disease, which causes early HTN) and 
persists long after the pregnancy is over.35 

Epidemiology 
Preeclampsia alIects 5% to 7% of pregnancies, especially nul­
liparous women (70% of women with preeclampsia are 
nulliparous) and those over 40. Multiparous women at risk are 
those with multiple gestation or hydrops. African-American 
and Latina women are at increased risk, compared to Cau­
casians. Controlling for race, lower socioeconomic status also 
increases risk, as does a family history of preeclampsia, lack 
of prenatal care, diabetes, and chronic hypertension.35 Su­
perimposed HELLP (hemolysis, elevated liver enzymes, low 
platelets) syndrome alIects 4% to 12% of cases ofpreeclamp­
sia-eclampsia, or 0.2 to 0.6% of all pregnancies.36 In devel­
oped countries, eclampsia occurs once in every 2000 deliv­
eries. This figure is 20 times greater in developing countries. 
Worldwide, eclampsia causes more than 50,000 maternal 
deaths annually.3? Access to prenatal care is the key to pre­
vention of eclampsia. 

Etiology 
The morbidity and mortality associated with preeclamp­
sia/eclampsia is caused, at the cellular level, by severe vaso-
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spasm, which causes microangiopathic hemolysis, microvas­
cular damage, and platelet activation. The liver undergoes 
periportal hemorrhage and fibrin deposition. A defect in ni­
tric oxide metabolism may contribute to the development of 
preeclampsia and HELLP. Maternal mortality due to compli­
cations of HELLP is 2%, whereas the perinatal mortality 
reaches 33%; 4% to 38% of cases involve disseminated in­
travascular coagulation (DIC) and 2% experience rupture of 
a hepatic hematoma, which is often fatal.38 

Diagnosis 
Symptoms of preeclampsia include headache, visual distur­
bance, abdominal pain, swelling, malaise, and nausea/vomiting 
(50%). Severe headache is often a precursor to eclamptic con­
vulsion. Visual changes and epigastric and right upper quad­
rant abdominal pain are also ominous. Physical exam find­
ings include elevated blood pressure (see definition, above), 
inappropriate weight gain (60%), right upper quadrant ab­
dontinal tenderness, edema (see definition, above) and hyper­
reflexia. Laboratory studies that suggest preeclampsia include 
proteinotia (1+ or higher), thrombocytopenia « 100,000 
plateletslmm3), abnormal LFfs [aspartate aminotransferase 
(AST) and alanine aminotransferase (ALT) can range from 
200 to 700 UIL, lactate dehydrogenase (WH) >600 UIL, el­
evated bilirubin], coagulopathy, and elevated otic acid (>5 
mg/dL). Of note is that there is no correlation between ele­
vated blood pressure, abnonnal LFfs, and abnonnal liver 
biopsy.38 

Prevention 
Preventing preeclampsia is somewhat uncertain. There ap­
pears to be no impact from the amount of salt intake.39 Cal­
cium supplementation helps women at high risk of gestational 
hypertension and women of communities with low calcium 
intake, though the beneficial dose is unlrnown.40 Studies have 
shown that 1.5 to 2 gm of calcium per day lowered blood 
pressure and may have lowered rates of PTB, cesarean sec­
tion, IUGR, and perinatal mortality. But even though it may 
have reduced preeclampsia, it was not shown to lower the rate 
of eclampsia, and poor outcomes were found because of this. 
But the risk and cost is low, so treating even low-risk women 
may be worth it in tenns of risks and benefits.41 

Antiplatelet agents (low-dose aspirin) have shown small to 
moderate benefits in preventing preeclampsia (15% reduc­
tion). The difficulty is determining which patients to treat, 
when to begin treatment, and the proper dose. An 8% drop in 
PTB and 14% decrease in neonatal mortality have been 
demonstrated, despite no reduction in the rate of small for 
gestational age (SGA) babies.42 

Management 
Ambulatory management is reasonable if PIH is mild and 
blood pressure is less than 140/90. Bed rest is recommended, 
the patient should be seen at least twice weekly to monitor 
for signs and symptoms of preeclampsia, and fetal growth 
should be assessed. Hospital management is indicated for SBP 

",140 rom Hg sustained, DBP "'90 mm Hg sustained, or ev­
idence of severe preeclampsia. These patients need a com­
plete history and physical; daily weights; adntission test for 
proteinntia, and at least every 2 days thereafter; blood pres­
sure checks every 4 hours; laboratory studies to include cre­
atinine, uric acid, LFfs, hematocrit, and platelets; and meas­
urements of fetal growth and anmiotic fluid. The ultimate 
treatment of pm is delivery, but management decisions de­
pend on the severity of PIH, gestational age, and condition of 
the cervix. Management can include expectant observation 
(and the use of medications), labor induction, or immediate 
delivery.35 

Medical management offers few options. Magnesium sul­
fate (MgS04) is superior to diazepam and phenytoin in the 
management of eclampsia. Though maternal death rates are 
similar, MgS04 is associated with fewer recurrences of con­
vulsion. The number needed to treat (NNT) for magnesium 
sulfate is only eight patients when measuring recurrence of 
seizure, compared to the other two drugs.31 One review of 
MgS04 vs. diazepam also showed fewer Apgar scores less 
than seven at 5 minutes and fewer neonates who stayed longer 
than 7 days in NICU in cases treated with MgS04.43 MgS04 
vs. phenytoin revealed a lower maternal risk of pneumonia, 
ventilation, and leU admission. There were fewer neonatal 
deaths, admissions to NICU, and fewer stays in NICU longer 
than 7 dayS.44 MgS04 vs. a lytic cocktail demonstrated less 
respiratory depression when treating eclampsia.45 

For treatment of preeclampsia, MgS04 is a better anticon~ 
vulsant. It reduces the rate of eclampsia significantly, 
compared to placebo and phenytoin, though MgS04-treated 
cases resulted in cesarean more often.46 Colloid as a plasma 
volume expander has not proven effective, however, in 
preeclampsia treatrnent.47 

Antihypertensive agents exhibit little difference in treating 
hypertension, except that diazoxide causes hypotension, and 
ketanserin is not as effective as hydralazine.48 Treating mild 
to moderate hypertension (140--169/90-109) reduces the risk 
of developing severe hypertension by 50%. But there is no 
significant difference seen in preeclampsia, neonatal mortal­
ity, PTB, and SGA. No antihypertensive stands ou~ except 
that methyldopa may be associated with increased risk of 
neonatal mortality.49 In general, beta-blockers lower the risks 
of developing severe hypertension and of requiring a second 
antihypertensive. They may be associated with an increase in 
SGA infants, but effects on PTB and perinatal mortality are 
uncertain. No significant differences were noted between 
beta-blockers and methyldopa, hydralazine, and nicardipine.5o 

According to American College of Obstetrics and Gyne­
cology (ACOG) Gnidelines, PIH is a pregnancy-related 
condition that stands as an indication for antepartum fetal 
surveillance.51 

The management ofHELLP is delivery. Steroids postpartum 
help to raise platelet levels, and lower AL T and blood pressure. 
Strategies not effective include plasmapheresis, antithrombotics, 
and inununosuppression. Laboratory abnonnalities peak I to 2 
days postpartum and return to normal 3 to II days postpartum. 
HELLP carries a 3.4% risk of recurrence.38 

Following delivery, magnesium should be continued for 24 



hours. Intravenous hydralazine can be used to keep DBP UD­

der 110. Patients should he seen 2 weeks postpartum and, if 
still hypertensive at that time, should start antihypertensive 
therapy, generally with either diuretic or beta-blocker ther­
apy. These women with persistent elevation of blood pressure 
now have chronic hypertension and should receive appropri­
ate patient education.35 
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14 
Problems During Labor and Delivery 

Stephen Ratcliffe and Kent Petrie 

This chapter provides an overview of common problems faced 
by the family physician during labor and delivery. The an­
ticipation, early recognition, and prevention of problems are 
emphasized as well as management strategies. Except when 
otherwise specified, level-one evidence as represented by a 
randomized controlled trial (ReT). systematic reviews, or meta­
analyses of RCTs will be used to support the recommendations. 

Dystocia or difficult labor accounts for mure than 50% of 
cesarean sections (CSs) performed on nulliparous women. Af­
ter a slow decline of the CS rate in the United States during 
the 1990s, there was a 4% increase in the rate from 22.0% in 
1999 to 22.9% in 2000,1 The American College of Obstetrics 
and Gynecology's (ACOG) vaginal birth after previous ce­
sarean section (YBAC) policy of October 1998 states that the 
ahility to perfonn a CS during an attempted VBAC should be 
immediately available.2 The CS rate has hegun to increase 
during this decade because of this more restrictive approach 
to V ABCs.l It is important that family physicians utilize a 
systematic, evidence-based approach to achieve the safest 
lowest primary CS rate for their nulliparous patients. 

Active Management of labor 
To recognize and treat dystocia, the practitioner should have 
an understanding of the concepts of the acti ve management 
of labor (AML) model, wbich was developed at the National 
Maternity Hospital in Dublin, Ireland. This model has been 
used to keep CS rates at the 6% to 8% level over the past 30 
years.3 The AML model is only for the nulliparous patient 
and employs the following components: 

• Childbirth education stresses how a diagnosis of labor is 
made, and that once this diagnosis is made the labor will 
not last more than 12 hours and women will receive con­
tinuous support in labor. 

• A diagnosis of labor is made when there are regular, painful 
contractions and there is complete cervical effacement, rup­
ture of membranes, or a bloody show. 

• Upon admission, patients undergo an amniotomy, do not 
receive continuous fetal heart rate monitoring, receive con­
tinuous labor support from their midwife, and are encour­
aged to ambulate. 

• Within 2 hours of labor diagnosis, patients receive oxytocin 
augmentation if they arc not following a labor curve or par­
togram that documents a 1 em per hour cervical dilation. 
The Irish model uses the high-dose oxytocin regimen that 
starts at 6 mU/minute dose with dosing increments of 6 mU 
every 20 minutes until a maximum dose of 40 mU/minute 
is reached. 

• During <;tage two, oxytocin is initiated if failure to descend 
is noted. Pushing is delayed until the head is on the vagi­
nal floor (approximately +2 station). 

• All nulliparous labors are reviewed on a weekly basis to 
monitor adherence to the AML protocol. 

Dystocia 

Diagnosis 
A diagnosis of dystocia is made for the nulliparous woman 
when, during the active phase of labor, there is a failure to 
make progressive cervical dilation and fetal head descent ac­
cording to agreed-upon criteria. When the progress of labor 
is slower than that described by Friedman,4 a cervical dila­
tion rate of less than 1 cm per hour during the active phase 
of labor, this is known as a protraction disorder. When there 
has been no progress over a 2-hour period during the active 
phase. this is known as an arrest of labor. Protraction and 
arrest disorders may occur in either stage one or two of 
labor. 
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Factors Associated with Dystocia in 
Nulliparous Patients5 

There is evidence based on cohort studies that if a nulliparous 
woman is admitted to the labor ward (less than 3-cm dilation) 
or if she receives regional anesthesia prior to 5-cm dilation, 
she is at increased risk of having dystocia and cesarean in­
tervention.s Once in active labor, women are at an increased 
risk of dystocia and cesarean intervention if they do not re­
ceive continuous emotional support or if they receive contin­
uous electronic fetal heart rate (FHR) monitoring. The use of 
regional (epidural) anesthesia is associated with a prolonga­
tion of stage one and two labor and an increase in operative 
vaginal deliveries but is not associated with an increased over­
all rate of cesarean section. 

0' Driscoll et al3 estimate that inadequate uterine contrac­
tions account for 85% of dystocia. In the Irish experience, 
true cephalopelvic disproportion (CPD) occurs in only one of 
every 250 nulliparous deliveries. In the United States, the di­
agnosis of CPD as the reason for dystocia is made 10 times 
more often. Amniotomy perfonned after 3-cm dilation, a rou­
tine component of AML, decreases the incidence of dystocia 
but is not, as a single intervention, associated with a decrease 
in cesarean intervention.6 Ambulation in labor, as a single in­
tervention, has no direct effect on the incidence of dystocia 
and CS intervention.7 

Fetal factors associated with an increased risk of dystocia 
and cesarean intervention include fetal macrosomia, malpre­
sentation, malposition (persistent occiput posterior), and fetal 
anomalies such as hydrocephalus. 

The management of stage two in the United States appears 
to be markedly different from that used in the AML model. 
An RCT that replicated the AML model in the U.S. has had 
similar CS rates during stage one compared to the Irish out­
comes, but had an eightfold increase in CS rates during stage 
two.s 

Recognition and ManagementS 
Clinicians should differentiate latent from active-phase labor 
in nulliparous patients. The diagnosis of dystocia occurs in 
the active phase when protracted or arrested labor occurs. 
Recognition of these labor disorders may be aided with the 
use of labor curves. Malpositions such as occiput posterior 
may be treated with a change in labor positions. Selected use 
of amniotomy can be used when the fetal head is engaged. 
Use of oxytocin augmentation is the mainstay of treatment 
for dystocia. Some clinicians use an intrauterine pressure 
catheter (IUPC) to document adequate strength of uterine con­
tractions. Rouse et al9 demonstrated in a prospective cohort 
study that delaying cesarean intervention for arrest of labor 
from 2 to 4 hours resulted in a marked decrease in CS rates 
(26% to 8%). This level-two evidence should be replicated in 
RCTs before a recommendation is made to manage arrest of 
labor in this fashion. 

Dystocia that occurs in stage two can be treated by initiat­
ing an oxytocin infusion, doing a manual rotation of a per­
sistent occiput posterior position, changing maternal pushing 
positions, allowing the fetal head to "rest and descend" to a 

+2 to +3 position prior to pushing, and selectively using 
vaginally assisted deliveries when the fetal station is + 2 or 
lower. 

Chorioamnionitis 10 

Chorioamnionitis is an infection of the amniotic membrane 
and space. It is commonly associated with pretenn labor in 
that up to 13% of women who labor prematurely have posi­
tive amniotic fluid cultures. The incidence of this condition 
in the tenn pregnancy is between 0.5% and 2%. The major 
risk factors for chorioamnionitis include multiple vaginal ex­
ams (eight exams compared to zero to two exams, odds ra­
tio = 5.1) and labor lasting more than 12 hours compared to 
<3 hours (odds ratio = 4.1). 

Pathophysiology 
Chorioamnionitis usually is polymicrobial in nature includ­
ing aerobic and anaerobic bacteria from the intestinal tract. 
Other infectious agents such Mycoplasma hominis, Ure­
aplasma urealyticum, and Chlamydia have also been impli­
cated. Chorioamnionitis increases the risk of postpartum en­
dometritis and may result in significant maternal and neonatal 
morbidity and mortality. 

Diagnosis 
The classic signs and symptoms of chorioamnionitis include 
maternal fever; uterine tenderness; fetal tachycardia; foul­
smelling lochia; and maternal chills, fever, and rigor. These 
signs and symptoms may be absent in the woman having 
pretenn labor. Lieberman et alll have demonstrated that 
women who have epidural anesthesia have an increased risk 
of low-grade intrapartum temperatures that are often mistaken 
for chorioamnionitis. A leukocytosis with a left shift is a sen­
sitive marker of infection but may miss some infections. 

Management 
The treatment of pretenn premature rupture of the membranes 
(PPROM) with antibiotics is associated with a prolongation 
in time from rupture of membranes to delivery, a decrease in 
the incidence of neonatal sepsis, respiratory distress syn­
drome, and prolonged mechanical ventilation.12 The treatment 
of PPROM with antibiotics is not associated with an im­
provement in neonatal mortality. There is recent evidence that 
the use of amoxiciIlinlsulbactam should be avoided because 
of an increased incidence of neonatal necrotizing enterocoli­
tiS.13 Antibiotics commonly used to treat PPROM include 
ampicillin and erythromycin. 

Broad-spectrum antibiotics such as ampicillin, 2 g every 6 
hours, and gentamicin, 120 to 14D mg loading dose followed 
by I to 1.5 mg/kg intravenously every 8 hours, are used to 
treat chorioamnionitis in the tenn pregnancy. This coverage 
is usually sufficient despite the presence of anaerobic bacte­
ria in up to 50% of infections. Clindamycin, 500 to 750 mg 
every 6 hours, can be added if anaerobic coverage is used. 
There is preliminary evidence that the addition of clin~ycin 



may be useful to lower the incidence of postpartum en­
dometritis if the patient with chorioamnionitis needs to un­
dergo cesarean intervention.14 

Prevention 
Locksmith et aI,I5 in a large cohort analysis, demonstrated that 
the treatment of group B streptococcus (GBS) carriers with in­
trapartum antibiotics compared to treatment of women with 
GBS risk factors resulted in a decrease in the incidence of 
chorioamnionitis (relative risk 0.7, confidence interval 
0.(H).8). In this study, the screening of 23 women for GBS at 
35 to 37 weeks' gestation resulted in four women receiving an­
tibiotics in labor and preventing one case of chorioamnionitis. 

Shoulder Dystocia 
Although shoulder dystocia is an uncommon obstetric emer­
gency (occurring in 0.15% to 0.60% of all deliveries), all prac­
titioners should he prepared to manage this potentially dev­
astating delivery complication. Shoulder dystocia is defined 
as impaction of the anterior shoulder against the symphysis 
pubis after the fetal head has delivered. The incidence in­
creases with fetal weight, but prediction of macrosomia is of 
limited assistance for avoiding shoulder dystocia, as more that 
50% of cases occur with fetuses weighing less than 4000 g.16 
Antepartum risk factors include maternal diabetes, maternal 
obesity and excessive weight gain, narrow anteroposterior 
(AP) diameter on clinical pelvimetry, and a history of previ­
ous shoulder dystocia. This complication frequently occurs in 
low-risk patients. 17 

Diagnosis 
The physician should also be aware of intrapartum risk fac­
tors. A prolonged active phase of the first stage of labor, a 
prolonged second stage, head bobbing during the second 
stage, and the need for assisted delivery by vacuum or for­
ceps may be clues to potential shoulder dystocia. If upon de­
livery the fetal head immediately retracts onto the perineum 
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and the anterior shoulder does not deliver with modest down­
ward traction, shoulder dystocia is diagnosed. 

Management 
Response to this obstetric emergency must be expeditious 
and deliberate. It is helpful to prepare in advance and de­
velop and practice an institutional protocol. The protocol 
should include notification of extra personnel, recording the 
timing and sequence of maneuvers used to resolve the dys­
tocia, and preparation for newborn resuscitation. Carlan et 
al I8 developed a logical order of maneuvers (the HELPER­
R mnemonic, Table 14.1), which has heen widely taught and 
has proved useful for emergency management of shoulder 
dystocia. Permanent injury to the fetus is rare but can occur 
even in the well-managed case. The newborn should be care­
fully examined for brachial plexus injuries and fractures of 
the clavicle and humerus. Thorough documentation and 
communication with the patient and her support person are 
important. 

Intrapartum Fetal Surveillance 
The fetus is generally well adapted to extract oxygen from 
the maternal circulation during normal labor and delivery. 
Complications may subject the fetus to decreased oxygena­
tion, however, leading to potential damage to organ systems 
and even fetal death. Oxygen delivery is dependent on 
uterine blood flow and can be affected by uterine hyper­
stimulation, maternal position, and conduction anesthesia. 
Complications such as preeclampsia, abruptio placentae, 
placenta previa, and chorioamnionitis can further alter blood 
flow and oxygen exchange within the placenta. The umbil­
ical cord is vulnerable to prolapsed or compression during 
labor, further disrupting oxygen delivery to the fetus. Any 
of these complications can be more serious in premature or 
growth-retarded fetuses, which are more susceptible to the 
effects of hypoxia and acidosis. It is the goal of intrapartum 
fetal surveillance techniques to detect fetal hypoxia and 

Table 14.1. HELPER-R: A Stepwise Approach to Shoulder Dystocia Management 

Help: CaU for assistance for delivery, anesthesia, and newborn resuscitation 

Episiotomy: Although shoulder dystocia is not a soft tissue obstruction, episiotomy may facilitate access to the baby's shoulders 
and posterior arm if internal rotation maneuvers are necessary 

Legs: Flexion and abduction of the maternal hips (McRoberts maneuver) is highly effective for relieving dystocia 

Pressure: Assistant applies external suprapubic pressure with a dosed fist while downwards traction is applied to the fetal head; 
avoid fundal pressure, which further drives the anterior shoulder into the pubic symphysis 

Enter vagina: Rotating the shoulder to an oblique position with relation to the maternal pelvis may relieve obstruction; it may 
be accomplished by two finger pressure over the posterior aspect of the anterior shoulder (Rubin maneuver) or pressure over 
the anterior aspect of the posterior shoulder (Woods screw maneuver) 

RoU: At any point the physician may elect to place the patient on aU-fours; this pOSition facilitates spontaneous rotation, im­
proves maternal expulSive forces, and aUows easy access to the posterior arm if necessary35 

Remove the posterior arm: pass a hand into the vagina under the posterior shoulder and follow the arm to the elbow; flex the 
forearm and sweep the arm over the chest to deliver the posterior arm and shoulder first, allowing the anterior shoulder to 
slide under the symphysis 

Source: Modified with permission from Carlan et al,18 American Family Physician. Copyright © American Academy of Family 
Physician. AU Rights Reserved. 
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acidosis or their combination (asphyxia) to allow timely 
intervention. 19 

Surveillance Methods 
Fetal Heart Rate Monitoring 
The fetal central nervous system (CNS) is susceptible to hy­
poxia. Because the fetal heart rate (FHR) is under CNS con­
trol thorough sympathetic and parasympathetic reflexes, FHR 
pattern changes can indicate decreased CNS oxygenation or 
reflex responses. Nonnally the baseline FHR can range from 
120 to 160 beats per minute (bpm). Tachycardia (> 160 bpm) 
or bradycardia «120 bpm) can indicate CNS hypoxia. A 
more important baseline pattern, however, is the variability 
of the FHR, which represents the difference in rate from beat 
to beat. Normal FHR variability (>6 bpm) implies that the 
CNS is adequately oxygenated at the time of observation. 
Periodic FHR changes fall into well-defmed patterns. Accel­
erations of FHR with contractions or fetal movements are nor­
mal findings in well-oxygenated fetuses. Variable decelera­
tions (abrupt in onset and cessation and variable in duration, 
depth, and shape) are caused by umbilical cord compression 
and may indicate fetal compromise if severe or persistent. 
Early decelerations (mirroring the contraction) are due to a 
vagal reflex response to head pressure and are usually benign. 
Late decelerations (smooth decelerations with onset and nadir 
delayed 10 to 30 seconds after the onset and apex of the con­
traction) are secondary to transient fetal hypoxia in response 
to decreased placental petfusion during contractions. 

These FHR patterns can be evaluated by auscultation 
(DeLee stethoscope or Doppler sonography) or by electtonic 
monitoring (external or internal). With the advent of liberal 
use of continuous electronic FHR monitoring (EFM) during 
the 1970s, there was great hope that intrapartum asphyxia 
could be virtually eliminated. Large retrospective studies us­
ing historical controls were encouraging. It was simply as­
sumed that continuous EFM would be more effective than in­
tennittent auscultation in detecting the compromised fetus. 
Numerous RCTs, however, have not confIrmed the original 
hope for the improved newborn outcomes. RCTs of continu­
ous EFM compared to intennittent auscultation have shown 
no decrease in perinatal morbidity and mortality, no im­
provement in Apgar scores, no improvement in immediate 
neurologic outcomes, and no reduction in cerebral palsy. The 
incidence of neonatal seizures is decreased when continuous 
EFM is used with fetal scalp sampling versus intennittent 
monitoring, but only in pregnancies complicated by postdates, 
prolonged rupture of membranes, or use of oxytocin.20 The 
use of continuous EFM is associated with an increased fre­
quency of the diagnosis of fetal distress and increased rates 
of instrumental delivery and cesarean section. 

These studies prompted ACOG to recommend intermittent 
auscultation as a reasonable alternative to EFM, monitoring the 
FHR for I minute after contractions every 30 minutes during the 
fIrst stage oflabor and every 15 minutes dming the second stage 
in low-risk patients. High-risk patients may be monitored every 
15 minutes during the first stage and every 5 minutes during the 
second stage.19 Many institutions still advocate the use of an 

Table 14.2. Reassuring and Nonreassuring Fetal Heart Rate 
(FHR) Patterns" 

Reassuring pattern 

Normal rate 
Normal variability 

Baseline 

Nonreassuring pattern 

Bradycardia or tachycardia 
Poor or absent variability 

Periodic changes 
Accelerations Early decelerations 

Late decelerations 
Variable decelerations 
Prolonged decelerations 

EFM admission test strip for 20 minutes on admission to labor 
and delivery or prior to being sent home after a labor check.21 

The current classification scheme for FHR patterns divides 
patterns into two categories: reassuring and nonreassuring (Table 
14.2). Fetal distless-progressive hypoxia and acidosis-is for­
tunately rare, the diagnosis of which cannot be made by the FHR 
ttacing alone. The use of this term should be abandoned. It is 
far more clinically relevant to describe FHR patterns and their 
severity and outline management plans accordingly.22 

Fetal Scalp pH Monitoring 
Fetal scalp sampling to determine the presence of fetal acidosis 
has been shown to lower the false-positive rate of continuous 
EFM, thereby lowering the rate of both forceps and cesarean de­
liveries.2o A fetal scalp pH of 7.25 or above is reassuring; an in­
termediate result of7.20 to 7.24 should be repeated; pH less than 
7.20 warrants expeditious delivery. As a clinical alternative to 
scalp pH testing, numerous studies have demonstrated a corre­
lation between spontaneous or inducible FHR accelerations with 
nonacidotic fetuses. Accelerations may be induced by scalp stirn­
ulation23 or vibroacoustic stimulation with an artiticiallarynx.24 

Fetal Pulse Oximetry 
Hardware and software are currently available to monitor con­
tinuous fetal pulse oximetry via a small prove placed on the 
fetal cheek or temple. In 2000, the Food and Drug Adminis­
tration (FDA) approved the first commercial monitor. Though 
less invasive than scalp pH, sensor placement is difficult, with 
frequent hair, caput, and meconium interference. Membranes 
must be ruptured for placement. In a recent RCT, fetal pulse 
oximetry did not demonstrate a decrease in overall cesarean 
section rates in the presence of nonreassuring FHR tracings.25 

This technology must be demonstrated to be efficacious in 
multiple randomized controlled clinical trials before wide­
spread use for fetal surveillance is recommended. 

Management of Nonreassuring Fetal 
Surveillance: General Measures 
When the physician encounters nonreassuring FHR patterns, 
general measures to improve fetal oxygenation and placental 
petfusion should be instituted. Maternal oxygen may be ad­
ministered by mask. Uterine blood flow can be improved by 
moving the laboring patient to a lateral recumbent or knee­
chest position. Oxytocin infusion can be discontinued to re-



duce the stress of uterine contraction5.. Maternal hypotension 
may resolve with intravenous lluids to restore intravascular 
volume or by administering ephedrine (2.5-10.0 mg IV) to 
restore vascular tone reduced by epidural block. 

Tocolytic Administration 
Uterine activity often contributes to nonrcassuring FHR pat­
terns or low scalp pH. Tocolytic treatment decreasc~ or abol­
ishes uterine activity, removing the ischemic effect of uterine 
contractions and improving the metabolic condidon of the fe­
tus prior to delivery. Tocolytics may be particularly important 
to buy time when unavoidable delays in effecting: operative de­
livery are encountered. Randomized controlled trials have 
shown terbutaline (0.25 mg SC or 0.125--D.25 mg IV) to be 
more effective than magnesium sulfate (2--4 g N over 20 min­
utes), with transient maternal tachycardia the only side effecL26 

Amnioinfusion 
Oligohydramnios may result in cord compression and com­
promise of fetal oxygenation, and it may be associated with 
nonreassuring FHR patterns, fetal acidosis, and fetal demise. 
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When recognized through recurrent variable decelerations or 
low amniotic fluid volume seen on ultrasonography or in as­
:;.ociation with thick meconium, oligohydramnios can be 
treated by amnioinfusion, infusing wanned saline through an 
intrauterine pressure catheter. A continuous infusion tech­
nique is effective, infusing a loading do>;e of 250 to 500 mL 
at 10 to 15 mUmin followed by a maintenance dose of I to 
3 mUmin. RCTs of saline amnioinfusion have demonstrated 
reduced rates of cesarean delivery for fetal distress, improved 
Apgar scores, and improved neonatal outcomes in the setting 
of meconium-stained fluid.27 

Delivery 
rr fetal surveillance again returns to reassuring patterns (res­
olution of abnonnal FHR patterns, improved scalp pH) after 
the use of the general treatment measures, tocolytic adminis­
tration, and/or amnioinfusion, labor may be allowed to con­
tinue under close observation while preparations are made for 
possible operative delivery. Clinical judgment must be ap­
plied in each case to detennine the safe~t mode of delivery 
(vaginal or cesarean). A useful algorithm for surveillance of 
the laboring patient is shown in Figure 14.1. 

~patient in labor ~ 

Lor-riSk pregndncy High-risk regnanCY 

Fig. 14.7. Labor monitoring. EFM = 
electronic FHR monitoring; FHR = fe­
tal heart rate, AF = amnionic fluid. 

20-minute monitor "test strip" t 
t t 

Normal 

t 
Intrapartum continuous EFM 

Abnormal or 
'-------_Jr Intermittent Doppler auscultation 

q 15 minutes-first stage 
Intermittent Doppler auscultation 

(Doppler FHR during and 
after (ontractiom) 

q 5 minutes1second stage 

q 30 minute~-fir~t ~tagl' 
q 15 minutes-second stage 

L Intrapartum event 
Abnormal FHR 

---------.. ~ Oligohydramnios 
Meconium in AF 

High-risk condition 

Nonrt'Jssuring FHR patterns ~"~-------Reassuring FHR patterns 

I ~ 
Severe variable deceleratiom Saline Monitor 

or OligOhtramniOS -----l .. ~ dmnioinfusion t 
Late decelerations -------l .. ~ T ocolytic 

Absent FHR variability administration 

I 
Equivocal patterns ------.", Scalp stimulation 

or scalp pH 

Delivery (vaginal or C-~ection) 
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Bleeding Complications 
During labor 
The three most dangerous bleeding complications during la­
bor are vasa previa, placental abruption and placenta previa. 
A heavy bloody show may be the only sign that alerts the 
physician to one of these obstetric emergencies.28 

Vasa Previa 
Bleeding from vasa previa is a rare but life-threatening fetal 
hemorrhage from the rupture of fetal vessels in a velamen­
tous insertion of the cord (cord vessels run in fetal membranes 
and insert into the edge of the placenta, sometimes crossing 
the cervix). 

Diagnosis 
Rapid diagnosis is crucial because fetal mortality is greater 
than 50%. In most cases, fetal distress is evident on electronic 
fetal heart rate monitoring. If the FHR is reassuring, a mod­
ified Apt test can be perfonned on the vaginal pool blood to 
test for the presence of fetal hemoglobin. 

Treatment 
Treatment of vasa previa with evidence of fetal distress is im­
mediate cesarean section with neonatal resuscitation available. 

Placental Abruption 
Placental abruption occurs when there is premature separa­
tion of the placenta prior to birth. It is thought to occur be­
cause of disease of the decidua and uterine blood vessels.29 

This theory is supported by the strong association between 
hypertension (both preexisting and pregnancy-induced) and 
placental abruption. Among women experiencing a placental 
abruption, about half have hypertension. Other associated risk 
factors for placental abruption include abdominal trauma. 
grand multiparity, uterine anomalies, nutritional (folate) de­
ficiencies, short umbilical cord, cigarette smoking, cocaine 
use, a history of abruption, and advanced maternal age. 

Abruptions are classified into one of three types: grade I, 
not accompanied by fetal distress (40%); grade IT, presenting 
with moderate bleeding and often fetal distress (45%); and 
grade III, accompanied by severe bleeding that may lead to 
consumptive coagulopathy and often fetal death (15%).30 

Diagnosis 
Third-trimester bleeding occurs in 80% of placental abrup­
tions and pain in about 50%. Uterine irritability is common 
with grade I abruptions, and with increasing severity (grades 
II and III) contractions may become tetanic. Port wine~stained 
amniotic fluid may be seen in cases where the hemorrhage 
dissects through the amniotic membranes with occult abrup­
tion. Ultrasonography often does not detect a clot underneath 
the placenta, and a nonnal scan should not delay treatment. 
Abruption remains a clinical diagnosis. There is much over­
lap of clinical signs and symptoms for the three grades of pla­
cental abruption, and a high index of suspicion is important. 

Treatment 
The maternal and fetal status must be carefully and continu­
ally assessed. Patients are often hemodynamically unstable 
and intravenous access (peripheral and central) is critical to 
correct hypotension. Blood products should be immediately 
available. With mild (grade I) abruption without fetal distress, 
half of the patients safely deliver vaginally. When a nonre­
assuring FHR tracing is present, an emergency cesarean is 
usually necessary, keeping in mind that disseminated in­
travascular coagulation (DIC) is uncommon in the presence 
of a viable fetus. This operative approach results in a lower 
perinatal mortality rate. In the presence of DIe, expeditious 
delivery of fetus and placenta should be accompanied by use 
of blood products and fresh frozen plasma. Cryoprecipitate is 
used sparingly because of its potential to carry blood-borne 
infections. Heparin has not been found to be of use for this 
form of DIe. 

placenta Previa 
Placenta previa occurs when the mature placenta covers or is 
proximate to the internal cervical os. It is seen in 0.4% to 
0.6% of all births. It is more common in multiparas and has 
a recurrence rate of 4% to 8%. There is a significant relation 
between placenta previa and a history of cesarean section, di­
lation and curettage, spontaneous abortion, and evacuation of 
retained products of conception. 31 This point supports the the­
ory that a major reason for a blastocyst implantation situated 
low in the uterine segment is previous endometrial or my­
ometrial disruption. Other predisposing factors associated 
with placenta previa include increased maternal age, multiple 
pregnancy, and abnormal fetal lie during the third trimester. 
There are three categories of placenta previa: 

1. Total previa: the internal os is completely covered by the 
placenta. 

2. Partial previa: the placenta covers only a portion of the in­
ternal os. 

3. Marginal previa: the placenta is proximate to the os but is 
not covering it. 

During the early second trimester, a placenta previa can be 
visualized via ultrasonography 5% to 8% of the time. If par­
tial or marginal, it tends to resolve in 95% of cases with up­
ward migration of the placenta and 10-fold lengthening of the 
lower uterine segment. Placenta previa is associated with in­
creased perinatal morbidity and mortality, particularly when 
a woman presents with active bleeding secondary to a pla­
centa previa during the second trimester. 

Diagnosis 
The diagnosis is usually established using ultrasonography, 
often when the woman is still asymptomatic. Ultrasound er­
ror rates in placental localization are 3% to 7%. Possible ex­
planations for this error rate include placental migration, 
overdistention of the urinary bladder, low-lying myometrial 
contractions, uterine fibroids, and extraembryonic blood clots. 
More extensive use of the transvaginal ultrasound probe de-



creases this false-positive rate. The classic clinical presenta­
tion of a placenta previa is profuse, bright red, painless vagi­
nal bleeding. 

Treatment 
Once diagnosed, management of this disorder is usually con­
servative: bed rest until 37 to 38 weeks' gestation so long as 
there is not enough bleeding to pose a threat to the mother 
and fetus. Women with a placenta previa are delivered by 36 
weeks' gestation 50% of the time. The usual mode of deliv­
ery is cesarean section. Marginal and partial previa can some­
times be managed expectantly for a vaginal delivery if prepa­
rations are made for an immediate cesarean. The availability 
of blood products for transfusion is essential for safe man­
agement of this condition. 

Postpartum Hemorrhage32,33 

Every practitioner must know how to recognize and promptly 
manage a postpartum hemorrhage (PPH). The classic defini­
tion of a PPH occurs when there is maternal blood loss that 
exceeds 500 cc in the flrst 24 hours after birth. The incidence 
of this is approximately 5%. A severe PPH occurs when this 
loss exceeds 1000 cc and occurs in 1 % to 2% of deliveries. 
PPH accounts for 25% of all causes of maternal mortality and 
in developed countries results in maternal mortality in 1 in 1000 
deliveries. PPH also results in maternal morbidity such as ane­
mia, increased need for transfusion, adverse effects on breast­
feeding, and sequelae of hemonhagic shock including acute tu­

bular necrosis and pituitary infarct (Sheehan's syndrome). 
Antenatal risk factors for PPH, include preeclampsia, nullipar­
ity, multiple gestation, previous PPH and previous C-section. 
Intrapartum risk factors include prolonged third stage, arrest of 
fetal descent, vaginal/perineal lacerations, use of episiotomy, 
assisted delivery, and augmented labor.32 

Etiology 
Approximately 70% of PPH is caused by uterine atony; 20% 
is due to cervical, vaginal, and perineal lacerations; and 10% 
is due to placental factors such as retained placental and ab­
nonnal uterine attachment (placenta accreta, encreta, and 
percreta). Underlying maternal coagulopathies play an im­
portant causative role in only 1 % of PPHs. 

Recognition/Management 
Family physicians must maintain a low threshold to recog­
nize and manage a PPH. They should be alerted to this pos­
sibility when managing many of the above antenatal and in­
trapartum conditions. Although uterine atony needs to remain 
the primary suspect when excessive maternal bleeding is 
noted, the delay in diagnosing a significant laceration may re­
sult in additional quantity of bleeding that could have been 
prevented. As soon as the clinician has noted excessive ma­
ternal bleeding, the ABCs of an emergency should be initi­
ated. Extra help should be summoned. Oxygen may be ad­
ministered. One or two large-bore intravenous lines should be 

14. Problems During labor and Delivery 133 

started and a vigorous fluid resuscitation with nonnal saline 
or lactated Ringer's begun. The clinician should begin these 
maneuvers automatically while beginning a vigorous biman­
ual uterine massage. A concurrent search for a vaginal or per­
ineallaceration should be done. If these maneuvers do not ar­
rest the PPH, the following medications can be used to help 
treat uterine atony: oxytocin, 20 units (1M or N); methyl­
ergonovine (Methergine), 0.2 mg (IM) and 15-methyl 
prostaglandin F", (Hemabate) 0.25 mg 1M or intramyometri­
ally. The reader is referred to an obstetrics text or the Ad­
vanced Life Support in Obstetrics (ALSO) manual for a more 
complete discussion of treatment strategies.33 

Prevention 
There is high-quality, category A evidence that the active 
management of stage three reduces the incidence ofPPH. This 
consists of giving oxytocin (20 U in 1000 cc of lactated 
Ringer's solution at 200 ccthour) at the time of the delivery 
of the anterior shoulder followed by early umbilical cord 
clamping and applying controlled cord traction. The active 
management of stage three compared to expectant manage­
ment is associated with a reduction in moderate PPH (> 500 
cc blood loss; number needed to prevent one moderate PPH 
is 10) and severe PPH (> 1000 cc blood loss; number needed 
to treat to prevent one severe PPH is 65).34 
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15 
Postpartu m Care 

Owenda K. Gjerdingen 

The months following childbirth are characterized by physi­
cal, mental, and social changes that affect mothers and other 
family members. These changes may result from the child­
birth event, the stresses and demands of caring for an infant, 
increased exposure to infectious illnesses, and the family'<; 
adaptation to a new member. To support individuals through 
this transition, it is important that health care providers give 
effective routine care, recognize and manage early and de­
layed postpartum problems as they occur, and provide edu­
cation to families that optimizes their health during this time. 

Early Postpartum Period 

Routine Care 
The early postpartum period is generally characterized hy mi­
nor to moderate discomforts often related to changes in the 
breasts and genital organs or to episiotomy or ce~arean sec­
tion wounds (Table 15.1).J-14 Serious complications may 
arise, however, and to recognize such problems early all new 
mothers should be carefully observed within the first few 
hours after delivery by monitoring their temperature, blood 
pressure, pulse, uterine fundus, and vaginal flow. Unless con­
traindicated, oxytocic agents are used routinely during the im­
mediate postpartum period to reduce the risk of postpartum 
hemorrhage. 

Several measures may help to alleviate early postpartum 
discomfort. Nonsteroidal antiint1ammatory drug~ (e.g., 
ibuprofen) or narcotics ease pain due to uterine cramps or sur­
gical wounds. Perineal pain often responds to such local 
measures as ice packs, witch haleL tub baths, or topical anes­
thesia. Painful hemorrhoids are also relieved by these meas­
ures, as well as by stool softeners, topical steroids, dietary 
fiber. fluids, and increased activity. Severe hemorrhoids that 
do not improve over time may require surgical excision. 

For women who choose to breast-feed, instruction is of­
fered regarding feeding techniques and breast care, which in­
cludes gently cleansing and drying the areola and nipple af­
ter each feeding. Subsequent engorgement may be treated by 
warm compre.;;ses prior to nursing and a frequent feeding 
~chedule. Focal areas of engorgement, thought to be second­
ary to plugged ducts, often respond to massaging the affected 
area while nursing. Sore, cracked nipples are managed by 
careful cleansing and air-drying after feeding, using moistur­
izing creams, and scheduling shorter, more frequent periods 
of nursing. Factors that may help to promote breast-feeding 
in the early postpartum period include breast-feeding on de­
mand, rooming in during the postpartum hospital stay, and 
avoiding formula, pacifiers, and test-weighing after breast­
feeding.ll Beyond the early postpartum period, the duration 
of breast-feeding appears to be greater for mothers who do 
not return to full-time work. 14 Women who choose not to 
breast-feed may suffer breast engorgement and pain for the 
first few weeks after delivery. These symptoms can be some­
what relieved by local applications of cold, t1uid restriction, 
and a supportive brassiere, but drugs are not routinely rec­
ommended to prevent lactation. Although modest bone loss 
during lactation has been observed, no long-term adverse 
bony effects have been noted for breast-feeding mothers, re­
gardless of calcium intake. 1 i 

Prescription of drugs to nursing mothers requires careful 
consideration of their effect on the newborn. Drugs con­
traindicated during breast-feeding include tetracycline, chlor­
amphenicoL antineoplastic agents, iodine-containing sub­
stances, ergot alkaloids (bromocriptine, ergotamine), gold, 
combination oral contraceptives (becau~e they may decrease 
milk supply), cyclophosphamide, cyc1osporine, doxorubicin, 
lithium, methotrexate, phenindione, drugs of abuse, and ra­
diopharmaceuticals. Other drugs that should be used with cau­
tion include ~ulfonamides. metronidazole, salicylates, anti­
histamine~, psychotropic agents, phenobarbital, ethanol, 
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Table 15.1. Early Postpartum Problems 
Problem 

Discomfort from sutures 

Back pain 
The "blues" 
Breast engorgement 

and pain 
Nipple soreness 
Bacteriuria 
Endometritis 

Postcesarean wound 
infection 

Carpal tunnel syndrome 
Urinary retention 
Postpartum hemorrhage 
Urinary tract infection 
Preeclampsia/eclampsia 
Episiotomy infection 
Thromboembolism 
Anemia 
Hemorrhoids 
Constipation 

Frequency 

Most women with surgical 
wounds 

>67%1 
50-80%2 
41% of breast-feeding women3 

38% of breast-feeding women3 

25-34% after cesarean section4 

2.6% after cesarean section; 
0.17% after vaginal deliveryS 

4%5 

3%6 
2-18%7 
1.5-20%8 
1-7% of cesarean sections9 
5%10 
0.5--0.6%11 
0.007%12 

"'Early postpartum" here refers to the period within a few days 
after delivery. 
aExact frequencies during the early postpartum period are not 
readily available. 

nicotine, and large amounts of caffeine. Women who desire 
contraception while nursing can choose between bamer and 
progesterone-only honnonal contraceptives (e.g., progestin 
minipill or medroxyprogesterone injection). 

Postpartum urinary retention---seen most commonly among 
women who have had a cesarean section, epidural anesthesia, 
or their first vaginal delivery-has been defined as the absence 
of spontaneous micturition within 6 hours of delivery or, in pa­
tients who have been catheterized, within 6 hours after the 
catheter has been removed.7 When urinary retention is diag­
nosed, treatment may begin with conservative measures, such 
as administering oral analgesics, ambulating, or taking a warm 
bath. If these measures are unsuccessful, the patient should be 
intermittently catheterized every few hours until she is able to 
void. Indwelling catheters are avoided because of the associ­
ated risk of urinary tract infections. Urinary incontinence is also 
a problem for some women after they deliver, especially if the 
delivery was associated with perineal trauma. 

Women with D-negative blood who have not been sensi­
tized to the D antigen, and who have delivered D-positive in­
fants, should receive RhD (Rhesus factor) immune globulin 
300 ILg 1M within 72 hours of delivery to prevent hemolytic 
disease in future pregnancies. Many hospitals have routine 
protocols for screening mothers' and infants' blood and for 
administering inunune globulin when indicated so that this 
important procedure is not overlooked. 

Women who have had cesarean sections require additional 
postoperative observation and care. They are at increased risk 
for several problems, including endometritis, parametritis, 
peritonitis, superficial wound infection, urinary tract infec-

tions, sepsis, pneumonia, paralytic ileus, hemorrhage, pul­
monary embolus, and deep venous thrombosis. Measures 
commonly used to prevent thromboembolic and hemorrhagic 
complications include early ambulation and postoperative use 
of oxytocic agents. Women undergoing cesarean section who 
are at risk for endomyometritis (Le., those who have been in 
labor or have had ruptured membranes for at least 6 hours) 
may benefit from single-dose prophylactic antibiotics, such 
as ampicillinlsulbactam, cefazolin, or cefotetan, administered 
IV after the cord has been clamped. I' 

Problems such as postpartum hemorrhage and infection are 
major causes of morbidity and mortality, regardless of 
whether the delivery was by cesarean section or done vagi­
nally. These complications, therefore, demand immediate 
recognition and attention. 

Postpartum Hemorrhage 
Conventionally, postpartum hemorrhage has been defined as 
a blood loss of more than 500 mL following the birth of a 
baby.8 Because estimates of postpartum blood loss vary con­
siderably, there is a wide range in the reported prevalence of 
postpartum hemorrhage, from 1.5% to 20.0%.' 

Hemorrhage may occur in the form of a sudden massive gush 
or a steady flow, either of which can produce severe hypov­
olemia. Vital signs may not change until large volnmes of blood 
have been lost. Hence it is important to initiate intravenous fluid 
therapy early during the course of bleeding, and blood re­
placement with packed red blood cells and fresh frozen plasma 
should be considered if the hemorrhage continues. 

Critical to the management of postpartum hemorrhage is 
early determination of the source of bleeding. Uterine atony, 
the most common cause of postpartum hemorrhage, should 
be suspected with the clinical finding of a large, boggy uterus. 
It is usually effectively managed with uterine massage and 
drugs that promote uterine contraction, such as oxytocin 
(Pitocin), 10 to 40 units IV in 1000 mL lactated Ringer's 
solution, or 10 units 1M; methylergonovine maleate 
(Methergine), 0.2 mg 1M q2-4h, and prostaglandin F2• (PGF20; 

Hemabate), 0.25 mg 1M q15-60 min. Less commonly, post­
partum hemorrhage may result from vaginal or cervical lacer­
ations or a ruptured or inverted uterus. Therefore, when bleed­
ing continues without known cause, the uterus, cervix, and 
vagina should be carefully examined. Rarely, bleeding may re­
snit from a coagnlopathy, which when suspected should be con­
firmed by laboratory tests such as the prothrombin time, par­
tial thromboplastin time, platelet count, fibtinogen level, fibrin 
split products assay, and clot retraction test. 

When postpartum hemorrhage fails to respond to conser­
vative measures or minor surgical repair, transcatheter em­
bolization of the internal iliac artery may be attempted. This 
procedure is believed by many to be superior to arteriallig­
ation or hysterectomy because of its higher success and lower 
complication rates, avoidance of surgical risks, fertility 
preservation, and shorter hospitalizations.l7,l8 If bleeding 
continues unabated, internal iliac artery ligation or abdomi­
nal hysterectomy should be considered. 

Occasionally, abnonnal bleeding occurs after the fIrst post­
partum day. Late postpartum hemorrhage may be due to ab-



normal involution of the placental site, endometritis, or re­
tained placental fragments, the latter of which can be detected 
by ultrasonography. Initial treatment consists of intravenous 
fluids and pharmacologic therapy with oxytocin, methyler­
gonovine, or prostaglandins, plus antibiotics. Curettage is not 
used routinely because of its tendency to disrupt the placen­
tal site and provoke further bleeding; rather, it is used only if 
retained placental fragments are identified or if the bleeding 
does not respond to more conservative therapy. Patients who 
have had any degree of hemorrhage resulting in anemia are 
placed on oral iron therapy after their condition has stabilized. 

Recognizing the life-threatening complications that some­
times result from massive postpartum hemorrhage~adult res­
piratory distress syndrome, disseminated intravascular coag­
ulation, empty-sella syndrome, and eventual death-it is 
imperative that postpartum hemorrhage be quickly recognized 
and efficiently managed. 

Postpartum Fever/Infection 
Any patient with a fever over lOO.4°F during the first 24 hours 
postpartum should be completely evaluated to rule out such 
potentially life-threatening causes as early streptococcal in­
fection, transfusion reaction, or thyroid crisis. Other sources 
of fever that may present within the first 2 to 3 days after de­
livery include atelectasis, urinary tract infection, and pneu­
monia. Infections of the breasts, surgical wounds. and gyne­
cologic organs and tissues are usually seen after the third 
postpartum day. Women who have had cesarean sections are 
at greatest risk for endometrial, surgical wound, urinary tract. 
and respiratory infections. The diagnosis and treatment of the 
more common postpartum genitourinary infections are shown 
in Table 15.2. (also see Chapter 95). 

Subsequent Postpartum Health 
After their discharge from the hospital, new mothers often con­
tinue to deal with a variety of physical and mental concerns. 
Problems that arise from childbirth, along with others that re­
sult from the demands of caring for an infant. may persist for 
some time. Symptoms that occur at increased frequency during 
the first few weeks after delivery include breast and vaginal/per­
ineal discomfort, constipation and hemorrhoids. decreased ap­
petite. hot flashes and sweating, acne, dizziness, hand numb­
ness, emotional tension, fatigue, and depression.2l-:C:> Several of 
these problems (breast and vaginal symptoms, constipation and 
hemorrhoids, fatigue, dizziness, and depression) may continue 
for several months, and are often joined by other later-appear­
ing problems, such as respiratory infections, hair loss, and thy­
roiditis.21 .24 The evaluation and management of several delayed 
postpartum problems are shown in Table 15.3.25- 28 

Return to Work 
Most women who have babies now return to, or enter, the 
work force after childbirth, and the postpartum well-being of 
these women is linked to several work-related variables. There 
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is early evidence that the mother's mental health is related to 
longer maternity leaves and shorter postleave working 
hours. 29 In addition, a woman's return to work is often ac­
companied by her infant's placement in day care, which ex­
poses the infant, mother, and other family members to a va­
riety of infectious diseases. Finally, many women decrease or 
discontinue breast-feeding with their return to work, a change 
that may result in breast symptoms for the mother and di­
minished immunologic protection for the baby. 

Mothers might preserve their sense of well-being during 
this time by arranging for adequate time off work after de­
livery and limiting work hours initially. Parents should be en­
couraged to discuss maternity/parental leave arrangements 
openly with their employers during pregnancy, and this dis­
cussion should include such issues as job guarantees, antici­
pated duration of leave, salary and health insurance coverage 
during leave, number of work hours, opportunity to breast­
feed during the workday, child care benefits, and ability to 
care for a sick infant. 

Fathers' and Siblings' 
Postpartum Well-Being 
Although most of the literature on postpartum disorders fo­
cuses on symptoms experienced by mothers, fathers and other 
family members may also wrestle with "postpartum" distur­
bances. For example, fathers may experience such problems 
as fatigue. irritability, headaches, depression, difficulty con­
centrating, insomnia, nervousness, restlessness, insutlicient 
sleep, sexual problems, worries about the future, and coping 
with visitors.3D .:>l Siblings may show behavioral changes in 
response to the addition of a new baby to the family (see 
Chapter 19). Commonly seen "negative" reactions are con­
frontalions with the mother or infant and anxiety behaviors.32 

It is likely that these behaviors are at least partially a result 
of the loss of attention and sense of displacement that these 
children feel when the infant arrives; therefore, efforts should 
be made to provide regular, positive interactions between par­
ents and the other children. Recognizing that fathers and sib­
lings may experience their own set of postdelivery problems, 
it is important that they not be forgotten at this time. These 
individuals could be monitored either directly (e.g., by hav­
ing them present at the postpartum visit) or indirectly, by ask­
ing the mother about the well-being of other family members. 
Concerns thus identified could be addressed by follow-up 
visits. 

Marital Well-Being 
For many couples the birth of a child, particularly the first 
child, is followed by feelings of marital dissatisfaction. For 
some couples this dissatisfaction is severe enough to consti­
tute a crisis, whereas for others only slight difficulties are 
noted. On average, the decline in marital satisfaction persists 
until the child reaches school age, after which time it im­
proves.3J Specific marital changes observed during the post-
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Table 15.2. Diagnosis and Treatment of Postpartum Infections 

Type of 
infection 

Endometritis 

Cesarean or 
episiotomy 
wound 
infection 

Urinary tract 
infection 

Mastitis 

Septic pelvic 
thrombo­
phlebitis 

Necrotizing 
fasciitis 

Clinical presentation 

Fever, plus one or more of the 
following: uterine tenderness, 
foul smelling lochia, and 
leukocytosis of > 12,000 after 
exclusion of other sources of 
infection, which develop within 
the first 5 days after delivery5 

Symptoms of infection: 
inflammation, discharge, wound 
dehiscence, sometimes fever 

Dysuria, urinary frequency, 
hematuria, fever 

Fever, chills, tachycardia, malaise, 
breast erythema (whole or part) 

High fever, tachycardia, acute 
abdominal pain radiating to the 
flank, groin, or upper abdomen; 
abdominal examination may be 
normal, or a woody vessel may 
be palpated in the vagina or 
parametria 

Sudden onset of severe pain, 
hypotension, tachypnea, 
tachycardia, hypo- or 
hyperthermia; incision site: red, 
gray, or black discoloration; 
ulcers, bullae, crepitus, sensory 
changes, discharge, edema 

Diagnostic studies 

White blood count (WBC) or 
complete blood count (CBCl, 
blood cultures, endometrial 
cultures; isolates: aerobic 
streptococci, anaerobic gram­
positive cocci, aerobic and 
anaerobic gram-negative 
bacilW 

WBC or CBC and wound 
cultures; most common 
isolate is penicillin-resistant 
Staphylococcus aureus; 
other possible organisms: 
S. epidermidis, enterococci, 
group A or B streptococci, 
Escherichia coli, Klebsiclfa 
sp., Clostridium perfringenr 

Urinalysis and urine culture; 
severe infections: also CBC 
and blood cultures; isolates: 
E. coli, enterococci, Proteus 
species, Klebsiella,S. epi­
dermidis, Pseudomonas, 
Enterobacter, group B 
streptococci,S. aureur 

Culture milk of affected breast, 
US may help identify an 
abscess 

WBC, blood cultures, 
abdominopelvic CT or 
MRI 

Frozen sections showing 
necrosis, PMN infiltration, 
fibrinous thrombi, angiitis, 
microorganisms, absence of 
muscular involvement 

Treatment 

Clindamycin + gentamicin; if 
no improvement within 48 
hours, add ampicillin or 
vancomycin (if penicillin 
allergic), continue until 
afebrile for 48 hours and 
clinically improved, then 
discontinue;',) may also 
USE' later generation 
extended cephalosporins 1'; 
intravenous therapy alone ;s 
adequate and need not be 
followed by oral therapy'1 

Early infections, occurring within 
24-48 hours, are often caused 
by f3-hemolytic streptococci 
and respond to parenteral 
penicillin; later infections are 
opened, drained, and treated 
with broad-spectrum 
antibiotics; infections with 
C. perfringens require surgical 
debridement and broad­
spectrum antibiotics (e.g., 
clindamycin + ampicillin + 
gentamicin) 

Antibiotics: amoxiciliin, 
trimethoprim/sulfamethoxazole, 
cephalexin or cefazolin, 
or nitrofurantoin 

Warm compresses, rest, frequent 
nursing, antibiotics 
(dicloxacillin, first-generation 
cephalosporin, erythromycin, 
or vancomycin); for abscess: 
drain, discontinue nursing, 
give antibiotics 

Intravenous antibiotics, using 
a protocol similar to that 
described for endometritis; 

~~~~~~nn~lo~~;e~~t¥Jve 

Affected tissue aggressively 
debrided; broad-spectrum 
antibiotics for aerobes and 
anaerobes 11 

us = ultrasonography; CT = computed tomography; MRI ~ magnetic resonance imaging; PMN ~ polymorphonuclear neu­
trophils. 



Table 15.3. Delayed Postpartum Problems 
Problem 

Anemia 

Carpal tunnel 
syndrome 

Constipation 

Depression 

Fatigue 

Hair loss 

Perineal 
discomfort 

Thyroiditis 

Urinary stress 
incontinence 

Clinical manifestation/evaluation 

Fatigue, decreased hemoglobin 

Symptoms, including hand numbness, tingling or 
pain, usually occur during pregnancy; a few 
women first notice symptoms days to weeks 
after delivery, and these s1mptoms persist for 
an average of 6.5 months 5; examination may 
show positive Tinel and Phalen signs and 
abnormal nerve condition 

Seen in nearly 20% of women at 1 month 
postpartum and may persist for months21 

Occurs in 10--20% of postpartum women26; 

characterized by depressed mood, markedly 
diminished interest or pleasure in most activities, 
significant change in appetite or weight, insomnia 
or hypersomnia, psychomotor agitation or 
retardation, fatigue, feelings of worthlessness 
or inappropriate guilt, difficulty concentrating, 
and recurrent thoughts of death or suicide; 
organic causes of depression (e.g., anemia, 
thyroid disease, or medication side effects) 
should be investigated 

Observe for associated symptoms of pallor fever, 
mood disturbances, and exertional dyspnea to 
rule out anemia, infection, thyroid disorder, 
psychological disorders, cardiomyopathy 

Peaks at 6 months postpartum, when it is 
noticed by approximately 20% of mothers21 

Discomfort resulting from an episiotomy, genital 
lacerations, or vaginal atrophy may persist 
weeks or months after delivery; prolonged 
pain is more common with mediolateral than 
midline episiotomy; dyspareunia related to 
vaginal atrophy, caused by decreased levels 
of estrogen, may be prolonged by breast-feeding 

Postpartum thyroiditis presents in approximately 
5% of women; hyperthyroid phase-at 1-3 
months postpartum: associated with fatigue, 
palpitations, a small painless goiter, and low 
TSH; hypothyroid phase-between 3 and 6 
months postpartum: associated with symptoms 
of depression, cognitive impairment, goiter, 
high TSH, and elevated microsomal antibodies24 

Primary symptom is urinary incontinence, 
occurring with activities that increase 
intraabdominal pressure, such as coughing 
or sneezing 

TSH = thyroid-stimulating hormone. 
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Treatment 

If iron deficiency anemia, treat with oral iron 
(ferrous sulfate 325 mg, 1-2 tablets daily) 

Most cases resolve with conservative measures, such 
as avoidance of provocative activities and use 
of diuretics, nonsteroidal antiinflammatory drugs, 
steroid injections, and night splints; surgery may 
be necessary if the patient has thenar atrophy or 
incapacitating symptoms of long duration 

Dietary fiber and fluid, exercise, stool softeners 

Mi Id symptoms: observe and support; moderate 
to severe symptoms: antidepressant- and/or psycho­
therapy; when antidepressants are elected for non­
breast-feeding women, selective serotonin reuptake 
inhibitors (SSRls) are recommended as first-line 
agents; for breast-feeding women, the risks and 
benefits of antidepressant therapy should be 
weighed as the effects of antidepressant on the 
nursing infant are largely unknown27; some 
experts believe that amitriptyline, nortriptyline, 
desipramine, clomipramine, and sertraline are 
drugs of choice for breast-feeding women, as they 
have not been found in quantifiable amounts in 
nurslings, and no adverse infant events have been 
reported28 

Treat associated disorders; allow adequate rest; 
obtain help with child care and household tasks 

Changes are usually self-limited; if they persist, 
thyroid evaluation is considered 

Discomfort caused by vaginal atrophy: estrogen 
creams. For nursing mothers: lubricating jellies 
(e.g., K-Y Jelly, Replens, Astroglide) 

Symptomatic hyperthyroidism: beta-blockers; 
hypothyroidism: levothyroxine (levothroid, 
Synthroidl; attempt withdrawal of levothyroxine 
at about 12 to 18 months postpartum; women 
who have had postpartum thyroiditis should be 
observed long-term, as some eventually develop 
permanent hypothyroidism 

Kegel exercises, observation, and hysterectomy 
with bladder repair if symptoms persist and 
interfere with daily function 

partum period include increases in marital conflict, fewer pos­
itive interchanges between partners, less frequent leisure ac­
tivities, and movement to a more traditional division of house­
hold labor.34 

Couples also experience changes in sexual activity after 
childbirth. They resume intercourse at an average of 7 weeks 

postpartum; however, there are wide variations, with 19% of 
women resuming intercourse within the fIrst month, and 19% 
not until 4 months postpartum or later.35 An important cause 
of postpartum decline in sexual activity is women's perineal 
discomfort related to episiotomies, perineal or vaginal tears, 
vaginal atrophy, or insufficient lubrication; this discomfort 
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continues for an average of 3 months (range of I to greater 
than 12 months)." Other causes of reduced sexual activity in­
clude vaginal bleeding or discharge, fear of injury, a decreased 
sense of attractiveness, breast-feeding, and other child-care re­
sponsibilities. Together, these factors may result in distraction, 
time constraints, and fatigue. Unlike mothers, fathers do not 
tend to lose interest in sexual activity after childbirth, but their 
sexual activity declines in response to their partner's lack of 
interest,37 which may in turn provoke further marital discord. 

Important to the mother's (and likely the father's) post­
partum well-being and marital happiness are the emotional 
support and practical help provided by the parlner, friends, 
and relatives. To foster parents' mutual support, it may be 
useful to discuss specific techniques of support that parlners 
can use with one another, such as planned parental (mater­
nity, paternity) leave, scheduting time together, providing in­
dividual free time for one another, and sharing household and 
child-care responsibilities. 

The postpartum period is a time of dynamic change for all 
family members, and this change is often accompanied by phys­
ical, emotional, and marital difficulties. The impact of these 
problems can be moderated by preparing the couple for post­
partum changes during prenatal visits, by monituring for prob­
leros during the immediate postpartum period and subsequent 
months, and by effectively managing problems that arise. 
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CARE OF THE INFANT, CHILD, AND ADOLESCENT 

16 
Genetic Disorders 

John W. Bachman 

In family medicine, knowledge of genetics is useful in eval­
uating the risk a patient may have for a genetic disorder and 
to counsel patients about possible risks associated with any 
future childbearing. Today's family physician assumes many 
roles in managing genetic issues (Table 16.1). The explosion 
in science centering on genetics requires all primary care 
physicians to be aware of the pragmatic advances in this field. 

The Basic Science of Genetics 
There are 50,000 to 100,000 genes located in the 46 chro­
mosomes of the human cell. Each gene is composed of one 
copy originating from the paternal side and the other from the 
maternal side. Genes are composed of DNA, and the ultimate 
products of most genes are proteins. The coding for a gene is 
its genotype. The physical result in the organism is its phe­
notype. It may not necessarily mean that the organism with 
the gene is expressed by its phenotype (recessive gene). 

Most changes in the DNA of genes do not result in a disease; 
these are called polymorphisms. A change in the DNA of a gene 
that results in an abnormal protein that functions poorly or not 
at all is called a mutation. The same mutation in a gene does 
not necessarily produce the same physical findings in affected 
persons. This difference is called gene expression. Alleles are 
alternative forms of a gene at a specific location on a chromo­
some. A single allele for each locus is inherited from each par­
ent. Damage to DNA is corrected by DNA repair genes. Muta­
tions of repair genes lead to an increased risk for cancer. 

Types of Testing 

Indirect Analysis-Linkage Analysis 
This type of testing is used when the location of a gene is not 
known or it is too difficult to test for directly. It is used pri-

marily in families and requires that one affected person be 
tested to determine whether the gene is located near some ge­
netic material that can be measured, such as another gene or 
a segment of DNA. If a marker is found, it can be used in 
other family members to assess whether they might have the 
gene. (You find the gene by knowing the company it keeps.) 
A geneticist might order this testing in a patient if there is a 
clustering of a disease in the family. 

Direct Mutation Analysis 
This type of genetic analysis involves looking for the specific 
mutation on the gene by one of several techniques. Common 
ones include Southern blot analysis, multiplex polymerase 
chain reaction, and direct sequencing of the gene. It does not 
rely on testing other members of the family. A family physi­
cian or geneticist ordering this type of testing is looking for 
a specific mutation on a gene, usually because of observing 
a patient's phenotype. A limitation of this technique is that a 
disease may be caused by multiple mutations. An example is 
cystic fibrosis, which is the result of the loss of phenylala­
nine at position 508 in about 70% of cases. The other 30% 
of cases are caused by hundreds of other mutations on the 
gene. Therefore, it is unrealistic to check for all of them when 
screening an individual. Another issue is that sometimes more 
than two genes are involved and account for the same 
phenotype. 

Molecular Cytogenetic Analysis 
Chromosome rearrangements can be detected by fluorescence 
in situ hybridization (FISH). The technique involves prepar­
ing a fluorescent probe that identifies either the abnormal re­
gion (a visible color appears on examination) or a normal 
region (no color appears). The technique is quick but often 
requires follow-up studies. 
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Table 16. 1. The Roles of Family Physicians in Genetic 
Medicine 
Identify individuals who are at increased risk for genetic 

disorders or who have a disorder 

Use common prenatal genetic screening methods and 
effectively use genetic testing to care for individuals 

Recognize the characteristics of common genetic disorders 

Provide ongoing care for individuals with genetic disorders by 
monitoring health and coordinating referrals 

Provide informed options about genetic issues to patients and 
their families 

Be aware of genetic services for patients with various genetic 
disorders for appropriate referral 

Types of Genetic Disorders 
The types of genetic disorders that the patients of family 
physicians may have can be classified as follows: 

1. Chromosome disorders: These disorders are caused by the 
loss, gain, or abnormal arrangement of one or more chro­
mosomes. Their frequency in the population is about 0.2%. 

2. Mendelian disorders: These disorders are single-gene de­
fects caused by a mutant allele at a single genetic locus. 
The transmission pattern is divided further into autosomal 
dominant, autosomal recessive, X-linked dominant, and 
X-linked recessive. Their frequency is about 0.35%. 

3. Multifactorial disorders: These disorders involve interac­
tions between genes and environmental factors. The na­
ture of these interactions is poorly understood. It includes 
cancers, diabetes, and most other diseases that develop dur­
ing a patient's life. The risks of transmission can be esti­
mated empirically, and their estimated frequency in the 
population is about 5%. 

4. Somatic genetic disorders: Mutations arise in somatic cells 
and are not inherited. They often give rise to malignan­
cies. Although the mutation is not inherited, it often re­
quires a genetic predisposition. 

5. Mitochondrial disorders: These disorders arise from mu­
tations in the genetic material in mitochondria. Mitochon­
drial DNA is transmitted through only the maternal line. 

Each of these groups of disorders, except mitochondrial 
disorders, is discussed below. 

Chromosome Abnormalities 

Down Syndrome 
The most frequent cbromosome disorder (l in 800 births in 
the United States) is the one associated with Down syndrome. 
Down syndrome is caused primarily by nondisjunction dur­
ing development of the egg, with failure of a chromosome 21 
pair to segregate during meiosis. The event is random. An­
other cause (3-4% of cases) is a robertsonian translocation, 
in which chromosome 21 attaches to another chromosome. 

Although the amount of genetic material is normal, the num­
ber of cbromosomes is 45 instead of 46. The offspring of a 
parent with a robertsonian translocation have a 25% chance 
of having a Down syndrome karyotype. Karyotyping is re­
quired for aU newborn children with Down syndrome to rule 
out robertsonian translocation. Another cause of Down syn­
drome (1-2% of cases) is nondisjunction after conception that 
leads to a mosaic pattern of inheritance, in which some cells 
are trisomy 21 and others are normal. A normal karyotype 
initially in a child with classic Down syndrome is possibly 
explained by mosaicism and requires chromosome analysis 
of other tissue. Down syndrome can be diagnosed during the 
prenatal period (see Chapter 11). The defmitive tests are am­
niocentesis and chorionic villus sampling. Indications for ei­
ther procedure are as follows 1: 

1. Robertsonian translocation and previous birth of a child 
with Down syndrome: For women younger than 30 years, 
the risk for recurrent Down syndrome is about 1 %. For 
those older than 30, the risk is the same as that for other 
women of their age. The risk for recurrence in a patient 
with a robertsonian translocation is high. 

2. Increasing maternal age: The risks for Down syndrome and 
other chromosome disorders according to maternal age are 
listed in Table 16.2. Prenatal diagnosis should be offered 
to women older than 35 years, who in fact comprise the 
largest group referred for genetic testing prenatally. About 
25% of all Down syndrome births can be detected when 
age is used as a criterion. 

3. Low serum levels of maternal a-fetoprotein: When testing 
for neural tube defects, another subset of pregnant women 
can be identified as being at risk for having a child with Down 
syndrome. Because the liver of a fetus with Down syndrome 
is immature, a-fetoprotein levels are lower than normal. An­
other 20% of fetuses with Down syndrome can be identified 
with this test (anmiocentesis rate of 5% of a pregnant popo­
lation being tested). The test also can be used to adjust pa­
tients older than age 35 years into a lower risk group. 

4. Triple test: The risk for Down syndrome can be ascertained 
by measuring the serum levels of a-fetoprotein, estrogen, 
and human chorionic gonadotropin (hCG). The serum bCG 
level is higher and that of unconjugated estriols is lower 
in a pregnant woman whose fetus has Down syndrome. 
Detection rates of 60%, with an amniocentesis rate of 5% 
of a pregnant population being tested, have been reported. 

All biochemical tests used for screening can produce false­
positive results. It is important to confmn gestational age with 
ultrasonography before proceeding with amniocentesis to 
evaluate abnormal serum findings. Generally, routine screen· 
ing exclusively with multiple biochemical markers is not rec­
ommended. None of the screening studies can guarantee that 
a child does not have Down syndrome. The definitive diag­
nostic study is amniocentesis or chorionic villus sampling. 
The advantage of chorionic villus sampJing is earlier detec­
tion of Down syndrome so an abortion can be performed ear­
lier during the pregnancy. The disadvantage is that the sam­
pling is not useful for detecting neural tube defects. 



Table 16.2. Chromosome Abnormalities in Liveborn Infants, 
by Maternal Age' 
Maternal 
age 
(years) 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

Risk for 
Down 

syndrome 

1/1667 
1/1667 
1/1429 
1/1429 
1/1250 
1/1250 
1/1176 
1/1110 
1/1053 
1/1000 
1/952 
1/952 
1/769 
1/602 
1/485 
1/378 
1/289 
1/224 
1/173 
1/136 
1/106 
1/82 
1/63 
1/49 
1/38 
1/30 
1/23 
1/18 
1/14 
1/11 

Total risk for 
chromosome 

abnormalitiesb 

1/526 
1/526 
1/500 
1/500 
1/476 
1/476 
1/476 
1/455 
1/435 
1/417 
1/385 
1/385 
1/322 
1/286 
1/238 
1/192 
1/156 
1/127 
1/102 
1/83 
1/66 
1/53 
1/42 
1/33 
1/26 
1/21 
1/16 
1/13 
1/10 
1/8 

aBecause sample size for some intervals is relatively small, 95% 
confidence limits are sometimes relatively large. Nonetheless, 
these figures are suitable for genetic counseling. 

b47,XXX excluded for ages 20 to 32 years (data not available). 

Source: Simpson,'6 by permission of Bailliere Tindall. 

When counseling patients, a family physician should dis­
cuss the cost of the studies, the risks, and the concerns of the 
parents. During a discussion about children with Down syn­
drome, important points that should be made include the 33% 
chance of cardiac abnormalities, the presence of other con­
genital conditions, intellectual development to the level of the 
third to ninth grade, and the ability of most children to leave 
home and live independently as adults. Although it once was 
thought that only women who would have an abortion should 
undergo testing for Down syndrome, it is acceptable to use 
the tests to identify a high-risk pregnancy that may require 
care at a tertiary medical center. 

At birth, a child with Down syndrome is identified on the 
basis of the following physical examination findings: hypoto­
nia, craniofacial features of brachycephaly, oblique palpebral 
fissures, epicanthal folds, broad nasal bridge, protruding 
tongue, and low-set ears. The child may have Brushfield spots; 
short, broad fingers; a single flexion crease in the hand (the so­
called simian crease, which is present in 30% of children with 
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Down syndrome and about 5% of normal children); and a wide 
space between the first two toes. About a third of the children 
have recognizable congenital hean disease, and the risk of duo­
denal atresia and tracheoesophageal fistula is increased. It is 
important to recognize congenital heart disease during the new­
born period, and echocardiography is mandatory. Irreversible 
puhnonary hypertension with no recognizable signs can de­
velop by 2 months. Ophthahnologic examination for cataracts, 
hearing tests, thyroid tests, and a complete blood cell count for 
leukemoid reaction should be performed. 

An effective method has been described for informing par­
ents that their child has Down syndrome. The basic principle 
is to tell both parents as soon as possible, with the baby pres­
ent, in a quiet, private room. The child is referred to by name, 
and the information is provided by a credible person who can 
provide a balanced point of view. This person then gives the 
parents his or her telephone number should they have addi­
tional questions, and the family is given time to absorb the 
information. Other suggestions include providing information 
about the National Down Syndrome Society (1-800-221-
4602) and having other parents of children with Down syn­
drome visit the new parents. 

During the fIrst 5 years of life, it is important to check for 
hypothyroidism annually, evaluate vision and hearing at 
6-month to I-year intervals, and provide special education (see 
Chapter 17). Growth charts are available online.2 All children 
with Down syndrome should stay with the family, and most can 
be mainstreamed into kindergarten. It is important to use stan­
dard measures for Down syndrome to monitor growth and de­
velopment. A child with Down syndrome often has a problem 
with verballeaming in school and does much better with visual 
learning. Resources for enhancing education are available from 
the National Association for Down Syndrome. A comprehen­
sive resource for health supervision is available.3 Before chil­
dren with Down syndrome participate in sports, instability of 
the atlantodens must be assessed on cervical radiographs. Chil­
dren who require intubation also may need evaluation. How fre­
quent these radiographs should be obtained is debatable. No 
child has become paralyzed in the Special Olympics, and 90% 
of children in whom paralysis developed because of instability 
showed symptoms during the preceding month. 

Most people with Down syndrome are able to leave home, 
work, and form relationships. Counseling them about contra­
ceptive measures is appropriate. Alzheimer disease occurs in 
25% of adults with Down syndrome. 

Turner Syndrome 
Turner syndrome has an incidence of about I in 2000 birtbs.4 

The syndrome involves errors in one of the X chromosomes, 
such as the absence of one X chromosome (60% of cases), a 
structural abnormality of an X chromosome (20% of cases), 
or mosaicism involving the X chromosome of at least one cell 
line (20% of cases). Cases now are often discovered with pre­
natal amniocentesis and ultrasonography. 

Heart Lesions 
Many Turner syndrome patients have left-sided heart lesions, 
such as postductal coarctation (up to 20%) and bicuspid aor-
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tic valves (up to 50%), with or without stenosis. With time, 
distention of the ascending aorta may develop, leading to dam­
age, possible dilation, dissection, and premature atherosclero­
sis. Echocardiography is recommended during infancy and the 
second decade of life. Bicuspid valves are an indication for 
prophylactic treatment for subacute bacterial endocarditis. 

Bone Abnormalities 
Osteoporosis is common with Turner syndrome, and calcium 
supplementatiou is important. Medical therapy may be indi­
cated depending on bone density. Other skeletal characteris­
tics include micrognathia, short metacarpals, genu valgum. 
scoliosis, and a square, stocky appearance. 

Puberty 
Oocytes degenerate by the time of birth in most cases of 
Turner syndrome. Between the ages of 12 and 15, puberty is 
induced with estrogens, and after 12 months progesterone is 
added to the regimen. Pregnancy has occurred in sponta­
neously menstruating patients. These patients usually have a 
mosaic pattern. In medical centers that specialize in in vitro 
fertilization, pregnancy rates of 50% to 60% have been re­
ported with the use of both sister and anonymous donors. 

Stature 
Failure of growth occurs in virtually all patients with Turner 
syndrome. Often intrauteriue growth failure is mild, height 
increases normally until age 3, growth velocity is progressive 
until age 14, and the adolescent growth phase is long. The 
short stature responds to treatment with growth honnone. It 
should begin when the stature is less than the fifth percentile 
(usually at age 2-S years). Estrogen treatment may commence 
in adolescence. 

Other Common Problems 
Glucose intolerance, hearing loss over time, hypothyroidism 
(up to 50% by the time of adulthood), and congenital urinary 
lract abnonnalities are more common among patients with 
Turner syndrome (35-70%) than in the general population. 
Fetal lymphedema may cause webbing of the neck, a low pos­
terior hairline, and auricular malrotation. 

Studies to consider for patients with Turner syndrome include 
chromosome karyotyping, thyroid function tests (annually), a 
baseline evaluatiou of the kidoeys, and echocardiography. 

Klinefelter Syndrome 
Klinefelter syndrome is characterized by a 47,xxy kary­
otype. ' .. It has an incidence of 1.7 in 1000 male infants. The 
disorder usually is diagnosed at puberty or during an infertil­
ity evaluation. In adolescents, its characteristics include gy­
necomastia (40%), small testicles «2.5 cm long), tall stature, 
and an arm span that is greater than the person's height. Kline­
felter syndrome is the most common cause of hypogonadism 
in males; testosterone levels are about half the normal value. 
The follicle-stimulating hormone and lactate dehydrogeuase 
levels are increased. Treatment includes testosterone and oc­
casionally mastectomy for gynecomastia. 

Other Chromosome Abnormalities 
Trisomy 18 is the second most common trisomy (1 in 8000 
births)'" Fewer than 10% of affected infants survive to age 
1 year. Trisomy 13, the third most common trisomy, has an 
incidence of I in 20,000 births. Fifty percent of affected chil­
dren die during the first month, and fewer than 5% survive 
beyond age 3. eri du chat syndrome is due to a deletion in­
volving chromosome S. The incidence is 1 in 20,000 births. 
The clinical features include severe mental retardation, hy­
potonia, and a kitten-like cry. Life expectancy is the same as 
that for other patients with sintilar IQs. 

Mendelian Disorders 

Genogram 
Knowledge of the family history is a powerful weapon for 
preventing premature death.' The first step in detecting a 
mendelian disorder involves constructing a genogram of the 
family history. Although genograms are used by fewer than 
20% of family physicians, they are useful for showing pat­
terns of genetic inheritance. One study indicated that three 
fourths of patients referred for genetic counseling had another 
significant family disorder that could affect pregnancy. Re­
ports have demonstrated that 90% of doctors are able to in­
terpret data from a genogram written by other colleagues. To 
save time, a medical assistant can initially question a patient 
about the family history of genetic disorders before a physi­
cian obtains a complete medical history. The infonnation col­
lected includes the following: 

1. Demographic data: the names of relatives and their birth 
dates, ages, sexes, spontaneous abortions, places of resi-. 
dence, and dates of death. 

2. Medical disorders: a listing of the diseases experienced by 
family members 

3. Social factors: relationships and the nature of these rela­
tionships 

4. Other data: previous family crises 

When a genogram is constructed, squares are used to rep­
resent male members and circles to represent female mem· 
bers. Three generations should be represented, and each gen­
eration is on a horizontal row. A fIrst-degree relative is a 
parent, sibling, or child. A second-degree relative is an aunt, 
uncle, nephew, niece, grandparent, or grandchild. 

Dominant Disorders 
With classic dominant inheritance, the affected person bas a 
parent with the disorder. The parent usually mates with some­
one who does not have the genetic disorder, and the offspring 
have a 50% chance of having the disorder. Typically, predis­
position for the disorder is carried on one chromosome, and 
expression of the disorder is modified by the chromosome 
makeup of the other parent. The dominant condition usually 
does not alter the ability to reproduce but tends to alter ma­
terials that provide structure to a body. Examples of domi-



nant disorders include Marfan syndrome, Huntington disease, 
neurofibromatosis, achondroplasia, and familial hypercholes­
terolemia. About 6% of cases of breast cancer are inherited 
dominantly. For construction of a genogram, an excellent 
screening question for dominant disorders is, "Has anyone in 
your family had a serious disorder during adolescence or mid­
dle age?" Diseases that seem to be present in each generation 
tend to be dominant. 

Recessive Disorders 
With classic recessive-disorder inheritance, both mates have 
a gene for the disorder. The offspring have a 25% chance of 
having a nonna! gene pattern, a 50% chance of being a car­
rier, and a 25% chance of having the disorder. Carriers tend 
to have a reproductive advantage in certain environments; for 
example, sickle cell trait carriers are more resistant to falci­
parum malaria than noncarriers. The disorders tend to involve 
enzymes, and siblings who have the disorder tend to have the 
same severity because there is no modifying gene as in a dom­
inant disorder. If untreated, recessive disorders tend to cause 
death at an early age. 

Screening questions that are useful for revealing recessive 
disorders include "Has anyone in your family had stillbirths?" 
and "Has anyone in your family had children who died or 
were seriously ill during early childhood?" An important con­
sideration when screening for recessive disorders6 is to in­
quire about the nationality of the patient. Certain nationali­
ties are associated with recessive disorders. For example, in 
patients of Caribbean, Latin American, Mediterranean, or 
African descent, hemoglobin testing should be performed to 
screen for sickle cell anemia or thalassemia disorders (see 
Chapter 126). Patients of Ashkenazi Jewish origin should be 
screened for Tay-Sachs disease and possibly Gaucher disease 
(1 in 450 births). There are exceptions to this tendency. For 
example, hemochromatosis is a very common recessive dis­
order and is often frequently missed because the symptoms 
occur late in life. 

In addition to the medical history ,laboratory screening tests 
performed in the newborn detect recessive disorders. States 
require that many of these tests be performed. Examples are 
phenylketonuria, galactosemia, congenital adrenal hyperpla­
sia, and hemoglobinopathy tests. The ideal time for conduct­
ing these laboratory studies is 72 hours after birth, although 
with early hospital dismissal of newborns, this timing is dif­
ficult. The American Academy of Pediatrics recommends that 
screening tests be performed in all infants before dismissal 
from the hospital. If the infant is dismissed less than 24 hours 
after birth, the screening tests should be repeated before the 
infant is 2 weeks old. Many medical clinics reconunend re­
screening if dismissal occurs at 48 hours. The diagnoses 
of phenylketonuria and hypothyroidism may be missed if 
the infant is not retested after early dismissal. In some states, 
other newborn screening tests are performed to detect galac­
tosemia (incidence of I in 50,000 births; it involves a defect 
in the enzyme for converting glucose to galactose), hemo­
globinopathies, and congenital adrenal hyperplasia. Follow­
up data for children with abnormal screening results have 
been published.7 
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Newborns who become progressively more ill usually are 
thought to have a septic condition. An inborn error of me­
tabolism should be considered in a newborn who vomits and 
becomes progressively comatose. Also, it is important to re­
member that a mother who has phenylketonuria should be 
placed on a rigorous phenylalanine-free diet when pregnant 
to ensure that her condition does not cause mental retardation 
in the fetus. Ideally, this diet is started during the preconcep­
tion period. 

Cystic Fibrosis 
A recessive disorder currently discussed widely is cystic fi­
brosis.',' Nearly 30,000 people in the United States have this 
disorder. It is carried by about 1 in 25 Caucasians in the U.S., 
and these carriers often do not have a family history of cys­
tic fibrosis. The clinical characteristics of cystic fibrosis in­
elude pancreatic insufficiency (85% of patients), pulmonary 
disease characterized by recurrent infections and bronchiec­
tasis, and failure to grow. In more than 60% of patients, the 
diagnosis is made during the first year of life. interestingly, 
the diagnosis is made in 5% of patients after age 15 years. 
Most authorities believe that early diagnosis prevents pul­
monary damage in early life, but, currently, routine screening 
of infants is not recommended.1O The diagnosis is based on 
the concentration of chloride in sweat being greater than 60 
mEqlL and clinical suspicion of the disease. Improvements 
in antibiotics, physiotherapy, and nutrition have increased the 
average age of survival from 4 years in 1960 to 30 years in 
1995. Current advances in treatment include agents that break 
down mucus and trials for gene therapy. The mucus produced 
in a patient with cystic fibrosis provides an excellent medium 
for Pseudomonas and other bacteria that damage lungs. Cross­
infection has led to cystic fibrosis organizations' discourag­
ing camps for patients and developing guidelines for limiting 
this problem. The gene associated with cystic fibrosis was 
identified in 1989 on chromosome 7 and encodes the protein 
cystic fibrosis transmembrane conductance regulator, which is 
a chloride channel in cells. The failure of this channel to work 
properly causes excess chloride in sweat and changes in fluid 
balance, which in turn cause thickened mucus in the lungs. 
The most common defect in cystic fibrosis cells is the absence 
of phenylalanine in the protein (deletion). Testing is recom­
mended for patients with a family history of cystic fibrosis and 
their partners. There are more than ISO mutations of the cys­
tic fibrosis gene, and testing can detect 85% of the carriers. 

Multifactorial Disorders 

Neural Tube Defects 
Neural tube defects (NTDs) are the disorders most commonly 
screened for prenatally. 

Physiology 
a-Fetoprotein is synthesized in the yolk sac, gastrointestinal 
tract, and liver. The protein enters the amniotic fluid through 
urination, secretions, and transudation from blood vessels, and 
small amounts leak into the maternal serum. 
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Incidence 
The incidence of NTDs is 1 to 2 in 1000 births. A family his­
tory of NTDs and diabetes in the mother increase the risk sig­
nificantly. If the mother's diet is supplemented with folic acid 
before conception, the incidence of NTDs decreases. These 
defects are associated with high mortality, high morbidity, 
and long-tenn developmental disability. 

Screening 
Of every JO()() pregnant females who are tested at 16 to 18 
weeks' gestation in the U.S., about 25 to 50 have increased lev­
els of maternal serum a-fetoprotein (msAFP) and 40 to 50 have 
low levels.9, I 0 The mothers with high levels of msAFP can un­
dergo ultrasonography to detennine gestational age or the pres­
ence of a multiple gestation or significant abnormality. An al­
ternative is to repeat the test within I to 2 weeks for mothers 
with abnormally high or low levels of the protein. If the repeat 
studies confinn the previous abnormal results, ultrasonography 
is perfonned. After screening with ultrasonography, about 17 of 
the patients with increased levels of msAFP and 20 to 30 of 
those with low levels have no findings that explain the abnor­
mal values. Amniocentesis should be performed in these pa­
tients. Of the 17 patients with high levels, one or two have a fe­
tus with a significant NTD, whereas 1 in 65 of those with a low 
msAFP have a fetus with a chromosome abnormality (I in 90 
chance of Down syndrome). For a pregnant female with an ab­
normally high msAFP level and a fetus with no NTD, the risk 
of stillbirth, low birth weight, neonatal death, and congenital 
anomalies is increased. Excellent summaries are availableY 

Other Disorders 
The overall risk for recurrent cleft lip, with or without cleft 
palate, is 4% if a sibling or parent has the abnonnality and 
10% if it is present in two previous siblings. Lip pits or de­
pressions on the lower lip of a newborn may be the manifes­
tation of an autosomal-dominant trait; the recurrence rate for 
a sibling is 50%. 

Generally, the incidence of multifactorial disorders is less 
than 5%. The incidence of recurrence is 2% to 5% for car­
diac anomalies, 1% to 2% for tracheoesophageal fistula, 1% 
to 2% for diaphragmatic hernia, 6% to 10% for hypospadias, 
and 4% to 8% for hip dislocation. 

General Considerations in 
Counseling Patients 
In North America about 8% of pregnancies meet the criteria 
for perlonning anmiocentesis or chorionic villus sampling. 
The following are basic points for prenatal testing: 

I. All patients have the right to receive information about the 
genetic risk associated with a pregnancy. It allows parents 
to make an informed choice about having a child with an 
abnormality. 

2. All patients have the right to refuse testing. What a patient 
decides to do about any given risk factor is entirely up to 
the patient. Genetic testing is voluntary, except for what a 

state requires (e.g., neonatal screening ror phenylketonuria, 
hypothyroidism, and other inborn errors of metabolism). 

3. Referral to a geneticist is useful for difficult cases or pa­
tients with complex or unusual genetic disorders. 

4. Genetic screening is not expected to detect all genetic dis­
orders in a given popUlation. 

Cancer and Genetics 
Certain families have an increased risk for specific cancers.12 
Many of these families have an identifiable gene associated 
with the disorder. Possession of the gene does not automati­
cally mean that cancer will develop in the patient. Most genes 
can be altered by environmental factors and by other genes. 
In some families a defective gene is inherited, such as for 
retinoblastoma, With time there is a somatic mutation of the 
other normal copy of the gene. With colorectal carcinoma 
there is a multistep process in which a cell mutates and forms 
a family of abnonnal cells, one of which mutates to fonn an­
other cell line. Over time, these accumulated multiple muta­
tions fonn a cell line that is cancer. Consequently, a risk can 
be predicted on the basis ofthe history of the gene being found 
in other families. One of the most important concepts to re­
member is that if an abnormal cancer gene is found in a pa­
tient who is not a member of a family with a history of can­
cer, there is minimal evidence for determining risk for the 
patient for that cancer. Most single-gene disorders that pre­
dispose to cancer are rare. Colon cancer and breast cancer, 
described below, are exceptions to this rule. 

Colon Cancer (Also See Chapter 92) 
Inherited colon cancer represents 5% to 10% of colon cancer 
cases and about 30% of adult genetic referrals. It is reassur­
ing to family members that no matter how extensive the fam­
ily history of colon cancer, the risk for development of colon 
cancer never exceeds 50% in a family member. 

Familial Adenomatous Polyposis 
(Gardner Syndrome) 
Familial adenomatous polyposis has an incidence of I in 
W,OOO and makes up less than 1 % of colon cancers. It is 
caused by having an autosomal-dominant gene located on 
chromosome 5 (APe gene). Predictive testing of first-degree 
relatives is appropriate, and those who have the gene need 
colon studies starting at age 12 years. Once several polyps 
are found, colon resection is recommended. Regular surveil­
lance afterward is needed to assess potential cancers in the 
upper intestinal tract. 

Hereditary Nonpolyposis Colon Cancer 
Most observers believe that hereditary nonpolyposis colon 
cancer accounts for 2% of colon cancers and is the result of 
a defect on hMSH2 found on chromosome 2 or four other 
genes. They are autosomal dominant. All genes in this group 
are mismatch repair genes. The genes function in repairing 
abnonnal DNA. Consequently, for a tumor to appear it must 
be altered and the genes for repair absent. This is called the 
"two-hit hypothesis." Colonoscopy is the preferred method of 



!)creening at intervals of 18 months to 3 year~ depending on 
the family history. Suggested surveillance guidelines can be 
found in the literature. 13 

Breast Cancer (Also see Chapter 107) 
Among all women with breast cancer, 20% to 309h have at 
least one relative with breast cancer. Among these cases, 5% 
to 10% are caused by mutations in BRCA J and BRCA2 genes. 
Inherited breast cancer has the clinical features of younger 
age at onset (less than 45), bilaterality, and cancer at other 
sites. The genes are tumor-suppressor genes (they repair dam­
aged DNA), and the loss of both alleles is required for the 
initiation of tumors. Testing is reasonable in patients with the 
following: 

1. One rirst-degree relative age 30 years or less with breast 
cancer or a male relative with breast cancer. 

2. Two first-degree relatives with breast cancer, one of whom 
is younger than 50 years or both are younger than 60 years, 
or one has bilateral breast cancer or both have ovarian can­
cer. 

3. One first-degree relative with breast cancer and one first­
degree relative with ovarian cancer. 

4. One first-degree relative and one second-degree relative 
with breast cancer ir the sum of their ages at onset is le~s 
than 110 or one has bilateral disease. 

5. Two second-degree relatives with breast cancer if the sum 
of their ages is 60 or less. 

6. BRCAl gene: The first identified gene for breast cancer is 
located on chromosome 17, and more than 600 mutation>; 
have been detected. A woman carrying a mutation is esti­
mated to have a 56% to 87% lifetime risk of having breast 
cancer and a 15% to 45% chance of having a lifetime risk 
of ovarian cancer. 

7. BRCA2 gene: The second gene for breast cancer was de­
tected in 1995 and has more than 150 mutations. The life­
time risks for development of breast cancer (37-87%) and 
ovarian cancer (10-20%) are somewhat less than the risks 
associated with the BRCAJ gene. 

Human Genome 
On June 26, 2000, the Human Genome Project and Celcra 
Genomics jointly announced that the human genome had been 
sequenced. The development of genetic infonnation brought 
on by the sequencing of the human genome is accelerating. 
How useful is knowledge about sequencing of the human 
genome to clinicians? It certainly bodes well for a single 
mendelian gene. However, most common diseases rely on 
several genes. The situation has been described well hy Holtz­
man and Marteau l4 : 

It would be revolutionary if we could determine the genotypes of 
the majority of people who will get common di~eases. The com­
plexity of the genetic:.. of common disea~es casts doubt on whether 
accurate prediction will ever be possible. Alleles at many different 
gene loci will increase the risk of certain diseases only when they 
are inherited with alleles at other lod. and only in the presence of 
')pecific environmental or behavioral factor~. Moreover. many com-
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binatlOfls of predispo ... ing alleles, environmental factors, and behav­
ior could al! !ead to the same pathogenic errect. 

The basic science of the human genome is not yet being 
applied in the family physician's office, but its use will fol­
low predictable patterns. Thc first >;tage is identification of a 
gene that causes an illness. The second stage is development 
of method~ to do genctic testing in a physician's practice. 
With the ahility to identify the gene come the issues of car­
rier testing. presymptomatic genetic screening, and odds of 
the gene being fully expressed. Currently, gene therapy for 
altered DNA is restricted to protocols. 

Current research efforts revolve around single nucleotide 
polymorphisms (SNPs, or "snips"). These are fragments of 
DNA that vary by a single DNA alteration. There are thou­
sands of these fragments, and they make up less than 0.1 % 
of a human's DNA. They dctennine the essential differences 
between individuals. The first application of SNPs is in 
drug use. For example, Glaxo developed a medication called 
alosetron hydrochloride (Lotronex) for irritable bowel syn­
drome. It was withdrawn from the market because 43 people 
had side effects. By analyzing DNA from patient~ who had 
side effect:.., it is hoped that the DNA difference that led to 
the side effect could be detennined. Testing patients for this 
difference before the drug is used might lead to safe use. The 
use of SNPs to dctennine which patients are susceptible to 
medication reaction~ will probably be the first application that 
family physicians will use widely. Testing most likely will be 
done with a hiochip made up of DNA strands; when a pa­
tient's DNA is compared with the chip, differences will be 
highlighted, pointing to significant problems with prescribing 
medication or eventually subtyping diseases such as diabetes 
and autoimmune disease~. 

Finally, it is important to consider that genetic sequencing 
of pathogens will yield promising treatments. Mycobacterium 
tuberculosis and Treponema pallidum are examples of or­
ganisms whose genomes are now known. 

Web Sites of Value 
A reasonable way of keeping up with innovations is to use 
the Internet. The following sites are useful: 

The Human Genome Projects Infonnation: http://www.omi. 
govihgmis. 

A useful site that includes maps, genes, and diseases is the 
GENATLAS queI)': hltp:!lbisance.citi2·frIGENATlASlmenu_ 
an.hlml 

PubMed has extensive resources for genetics15: http:// 
wl1w.ncbi.nlm.nih.gov/Genbanklindex.html. At this time 
thc site is more useful to basic science. It has Molecular 
Biology of the Cell, a textbook, online. 

Montana State publishes a series of education topics quar­
terly. It is located at http://www.mostgene.org/gdigdlist. 
hIm. 

Georgc Washington University produces lectures of high 
quality in its Frontiers in Clinical Genetics: hllp://www. 
frontiersingenetics.comimain.htm. 
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OMIM-Online Mendelian Inheritance in Man: http://www. 
nchi.nlm.nih.gov/Omim. The site tends to be comprehen­
sive but focuses on basic sciences. 

A society-based site for education, National Coalition of 
Health Professional Education in Genetics: http://www. 
nchpeg.org. 

GeneCIinics: http://www.geneclinics.org. An excellent all­
around site for infonnation that is current and well sup­
ported for clinicians. 

GeneTests: http://www.genetests.org/.This site has materials 
and directories for genetic testing. 

The genetics and rare conditions site of the University of 
Kansas has infonnation for patients. http://www.kumc.edul 
gedgeneinfo.html, and providers, http://www.kumc.edulged 
proflgeneelsi.html. 
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17 
Problems of the Newborn and Infant 

Richard B. Lewan, Christopher R. Wood, and Bruce Ambuel 

Family-centered care offers diverse opportunities for reduc­
ing risk and improving the health of newborns and infants. 
Premarital, preconception, and prenatal visits allow assess­
ment for genetic disorders, ensure healthy lifestyle changes 
(e.g., nutrition), provide preconception vitamins, manage 
chronic diseases such as diabetes, and intervene when prena­
tal disorders such as toxemia threaten. Optimal care requires 
preparation for emergencies (e.g., neonatal resuscitation, sep­
sis), management of common problems, timely referral for 
complicated conditions, and prevention through early identi­
fication of feeding, growth and developmental problems, and 
family violence. Full family involvement prepares each mem­
ber for new roles, recruits participation in healthy habits, and 
maintains cohesiveness when problems arise. 

Newborn Care 

Newborn Resuscitation 
Skillful resuscitation can prevent lifelong complications of 
common neonatal emergencies. Proper preparation for the 
distressed newborn begins with a search for risk factors 
with each delivery. Participation in a resuscitation course or 
hospital-based practice sessions promotes teamwork and lead­
ership. Then team members can develop and maintain skills 
using an organized plan of assessment and intervention. Fig­
ure 17.1 outlines an intervention protocol for a term newborn 
based on meconium, respiratory effort, heart rate, and color. 
This figure can be posted with a list of tested equipment in a 
visible location in the resuscitation area. Ready access must 
be provided to the equipment and medications listed. When 
time permits, all equipment is laid out and tested. Prior to ob­
taining intravenous access, epinephrine and naloxone can be 
given by endotracheal tube followed by 1 to 2 mL of salinc. 
Basic resuscitation skills for a depressed newborn include (I) 
controlling the thermal environment with proper LIse of a ra-

diant warmer and rapid, thorough drying; (2) positioning, suc­
tioning, and gentle tactile stimulation; (3) catheter suctioning 
of meconium from the airway on the perineum followed by 
gentle bulb syringe suctioning after delivery and adding 
prompt tracheal sllctioning of any meconium through an en­
dotracheal tube if the newborn is not vigorous (e.g., if de­
pressed respirations, tone or heart rate below 100 beats per 
minute; repeat until clear unless the heart rate is low); (4) pro­
viding immediate bag and mask ventilation for newborns with 
apnea, gasping, or poor respiratory effort; and (5) adminis­
tration of naloxone or IV normal saline if indicated. Effective 
positioning and skil1ful assisted ventilation revive most dis­
tressed neonates. Short delays greatly prolong recovery time 
and increase the risk of complications. 

Advanced skills for patients without immediate consultation 
include (I) endotracheal tube placement with ventilation for 
patients not responding or requiring more prolonged bag and 
mask ventilation; (2) chest compressions at 120 per minute for 
a sustained heart rate of less than 60 beats per minute (cycles 
of three compressions followed by one breath); (3) central cir­
culation access through the umbilical venous catheter because 
peripheral intravenous access is often unsuccessful; and (4) 
chest puncture at the fourth intercostal space in the anterior 
axillary line with a 21-gaugc angiocatheter or butterfly for ten­
sion pneumothorax.! 

Stabilization for Transfer to the Nursery or 
Transport to Intensive Care 
Postresuscitation priorities include assessment for emergent 
anomalies, maintenance of basic needs, effective communi­
cation with and support of the family, and deciding on the 
level of care required. Pulse oximetry and a cardiorespiratory 
monitor are used to monitor ongoing success. Oxygen satu­
rations should be kept at 88% to 92% for pretcnn newborns 
and 92% to 94% for tenn newborns. Baseline tests for un-
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t 
MECONIUM 

+ 
None or present with a vigorous infant 

+ 
Present with a depressed infant 

+ 
Radiant warmer Suction on perineum 10-French catheter 

+ 
Dry/remove wet linen 
Position 
Suction mouth, then nose 
Tactile stimulation 

+ 
Radiant warmer 

+ 
Brief dry/position/suction 

+ 
Intubate/suction/repeat until clear if heart rate >60 

No, poor, or gasping respirations, 

"~'~r·'''~~' 
Positive pressure ventilation 

RESPIRATIONS, HEART 
RATE and COLOR 

worsening 

(PPY) at 60/min for 30 sec -----------,~ 
Assess chest rise 

+ 
Poor Response 

t 

t 
Dry/position/tactile stimulation 

Spontaneous respirations, 
Heart rate> 1 DO, and color good 

+ 
Ongoing monitoring: 

respiration, heart rate, etc. 

Stable or 
improving 

Call for help 
Consider intubation 
Check position 
PPV for 30 sec 

t 
If heart rate (HR) <60 bpm, begin 
chest compressions for 30 sec: 

Good Response 
Heart rate r 00 bpm 

When respiration is ------... L L_-,-_C_o_l_or_---,-I_---'1 + 
spontaneous, stop PPV r . 

cycles of three compressions to one breath 

t 
Epinephrine 1 :10,000 ET 
(0.1 mUkg in 2 mL NS) 

t 
Umbilical venous catheter 3.5 or 5 French 
(obtain pH, hematocrit (Hct), BG) 

t 

Central cyanosis Pink or peripheral cyanosis 

+ t 
Oxygen Observe 

Medications if HR <60 bpm-------------cJ .. ~ Consider: 
with PPV/chest compressions Epinephrine: 1:10,000(0.1 ml/kg IV) 

J Volume expansion (10 mUkg normal saline) 
, Naloxone (Narcan) 1 mwmL (0.1 mUkg ET, IV, SQ, 1M) 

Repeat above steps: ensure ventilation: Bicarbonate for documented acidosis 
Assess for complications (e.g., pneumothorax) D lOW(2 mUkg IV) 

Fig. 17.1. An intervention protocol for a lenm newborn. NS ~ normal saline; BG ~ blood glucose; ET ~ endotracheal. 



stable newborns include a chest radiograph, complete blood 
count (CBC), glucose, and blood gases (arterial if possible, 
otherwise capillary). A sepsis workup and other laboratory 
tests may then be considered. Ventilatory support is needed 
for persistent respiratory distress, apnea, or deteriorating 
blood gases (especially Peo, >60 with acidosis). Feedings 
should then be avoided and a nasogastric tube placed. Intra­
venous fluids are started with 10% dextrose in water (DIOW) 
at 65 to SO mLlkg/day for the fIrst 24 hours. Timely transport 
of unstable or high-risk neonates for tertiary care enhances 
outcome (e.g., early surfactant therapy for hyaline membrane 
disease). 

Giving Bad News to Parents After Delivery 
Family physicians will confront situations where they need to 
discuss bad news with parents regarding their newborn. These 
situations can range from a stillbirth, to a neonatal death, to 
a multisystem serious anomaly, or to isolated problems such 
as cleft palate. Studies have surveyed patients and family 
members to determine how they believe physicians should 
give bad news.2 These studies have covered a wide range of 
patient and family experiences including cancer, birth defects, 
traumatic injury and death, etc. Four common themes emerge 
from this work indicating that patients want (1) a clear, di­
rect statement of the news; (2) time to talk together in pri­
vate; (3) openness to emotion; and (4) ongoing involvement 
in decision making.2 In addition, when physicians are dis­
cussing bad news with parents regarding a newborn, parents 
prefer that the physician talk to both parents together and 
early. Parents also prefer that the physician, when possible, 
discuss the news with the baby present and being held by a 
parent or the physician.3,4 

Common Problems in the Nursery 

Low Birth Weight Newborns 
Every hospital should provide a standard graph that allows plot­
ting of weight to gestational age (by dates and examination) to 
identify newborns who are premature «37 weeks), small for 
gestational age (SGA) (weight < 1 Oth percentile), or both. Once 
classified, problems unique to each can be prevented or antic­
ipated. For example, prematurity is associated with hyaline 
membrane disease, apnea, jaundice, and intracranial hemor­
rhage. Asymmetric SGA newborns (small trunk relative to head 
size, caused by uteroplacental insufficiency) are at risk for as­
phyxia, meconium aspiration, hypoglycemia, hypothermia, and 
polycythentia. Symmetric SGA [small head and body, caused 
by genetic or TORCH (toxoplasmosis, other agents, rubella, 
cytomegalovirus, herpes simplex) syndromes] adds risk for 
congenital malfonnations and poor subsequent catch-up 
gruwth. All may be at risk for sepsis. 

Those newborns cared for in a level I nursery are ready for 
discharge when they are (1) medically stable, (2) tolerating 
feedings well with consistent weight gain, (3) able to main­
tain stable body temperature in an open crib for 24 hours, and 
(4) free of apneic or bradycardic spells requiring intervention 
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for a number of days (or home monitoring is established), and 
when their caregivers are educated and able to cope with the 
infant at home, and discharge planning is complete. 

Postterm Newborns 
After 42 weeks' gestation, some newborns are large and at 
risk for birth trauma and asphyxia. Others are postmature with 
absent lanugo and vernix, long nails, thin and scaly skin, abun­
dant scalp hair, increased alertness, and low birth weight 
(SGA due to placental insufficiency with the risks described 
above). Early feedings are indicated. 

Neonatal Sepsis 
Sepsis is often accompanied by nonspecific signs and symp­
toms, making early detection difficult; 211000 neonates have 
bacterial sepsis. Risk increases with preterm labor, premature 
rupture of membranes, or intrapartum fever. Group B strep­
tococcus (GBS) and Escherichia coli are responsible for 70% 
of the bacterial infections, and Listeria monocytogenes, ente­
rococcus, staphylococcus, and other gram-negative bacteria 
(e.g., Haemophilus injluenzae) are responsible for most of the 
rest. Early manifestations include temperature instability, 
lethargy, and poor feeding. Only about 50% have a tempera­
ture higher than 37.SoC (100°F) axillary. Prompt evaluation 
and careful observation every few hours can clarify when a 
thorough workup is needed. Hepatosplenomegaly, jaundice, 
petechiae, seizures, stiff neck, and bulging fontanel occur late 
and denote a poor prognosis. 

Group B streptococcal infection is associated with 20% 
mortality and often presents at or just after birth with rapid 
deterioration, unexplained apnea, tachypnea, respiratory dis­
tress, or shock. Late-onset disease (mean 24 days) usually 
presents as meningitis. Intrapartum chemoprophylaxis based 
on the 1996 Centers for Disease Control and Prevention 
(CDC)' recommendation reduces morbidity and mortality of 
neonatal GBS infections. 

Diagnosis 
Helpful stodies include CBC, chest radiography, and cultures 
of blood, cerebrospinal fluid (CSF), and urine. Catheteriza­
tion or suprapubic aspiration are preferable for culture. The 
CSF may contain up to 32 white blood cells (WBC)/mm' dur­
ing the first few days, so a Gram stain and protein and glu­
cose levels in the CSF should be checked. Surface cultures 
are no longer recommended. 

Treatment 

Antibiotics should be initiated quickly with a combination of 
ampicillin (200 mglkglday IV or 1M divided tid for infants 
during the fIrst week of life, tid thereafter) plus gentanticin 
(2.5 mglkg per dose bid for the fIrst week, tid thereafter). 
Dosages are reduced for low birth weight infants or if menin­
gitis is excluded. Because viruses and noninfectious disorders 
can produce sepsis-like illness, antibiotics can be stopped at 
48 hours with sterile cultures unless the suspicion for infec­
tion continues to be high. Treatment is then continued intra­
venously at 1east 7 days while monitoring gentamicin levels. 
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If the latter assay is not available, cefotaxime can be used in­
stead of gentamicin. Methicillin (or vancomycin if resistance 
is possible) should replace ampicillin when starting antibi­
otics after 3 days of life. Bacteremia is treated for 7 to 10 
days or 5 to 7 days after a clinical response js noted. Menin­
gitis requires at least 14 days of therapy depending on the re~ 
sponse and causative organism.6 

Respiratory Distress 
Tachypnea, grunting, nasal flaring, retractions, cyanosis, ap­
nea, or stridor should be evaluated with a chest radiograph, 
blood gases, glucose, and hematocrit. Early-onset causes in­
clude hyaline membrane disease (HMD), meconium aspira­
tion, transient tachypnea of the newborn (TIN), or "wet lung," 
and less commonly in utero acquired pneumonia or congen­
ital defects compromising the respiratory tract. At several 
hours after birth sepsis, metabolic abnormalities, cardiac fail­
ure, and intraventricular hemorrhage become more likely. 

Hyaline membrane disease affects pretenn newborns who 
manifest "stiff' lungs, hypercarbia, hypoxia, and a "ground­
glass" (reticulonodular) radiograph with air bronchograms. 
Signs are usually present within minutes after birth and pro­
gressively worsen after. Rapid stabilization and early surfac­
tant therapy improves outcome. Meconium aspiration usually 
occurs after 34 weeks, causing airway obstruction and edema 
often within hours of birth. Radiography reveals hyperinfla­
tion and possibly pneumothorax. After resuscitation, aggres­
sive support with ventilation and oxygen should maintain the 
POz above 80 mm Hg. Sepsis workup and antibiotic cover­
age are indicated for HMD and meconium aspiration because 
the risk of pneumonia is increased. 

Transient tachypnea of the newborn presents just after birth 
in tenn or preterm newborns and improves significantly 
within 24 hours. Tachypnea, little hypoxia or hypercarbia, and 
radiographic findings of perihilar streaking (not reticulon­
odular) and fluid in the fissures are common. Oxygen re­
quirements gradually decrease after the first few hours. If the 
course is atypical or there is a risk of sepsis, neonatal pneu­
monia and other causes must be considered. 

Apnea 
A respiratory pause of 20 seconds (shorter if cyanosis or 
bradycardia occurs) strongly suggests pathology in the term 
infant. Apnea of prematurity should not occur before 1 day 
or after 7 days of life. The evaluation begins with a history 
about the event including respiratory effort, color, tone, rela­
tion to feeding, and unusual movement. Vital signs (for ther­
mal disorders), a careful cardiorespiratory and neurologic ex~ 
amination, CBC, and calcium, magnesium, and electrolyte 
levels are assessed. Based on the suspicion, an electrocardio­
gram (ECG), echocardiogram, arterial blood gases, elec­
troencephalogram (EEG), head computed tomograpby (CT) 
scan, or reflux studies may be needed. Management of the 
underlying problem and resolution of apnea associated with 
desaturations or bradycardia for several days allow discharge. 
Pnuemography does not predict the risk of sudden infant death 
syndrome. Evidence to support the use of home monitoring 

is lacking. It is not indicated in asymptomatic preterm pa­
tients. 

Cyanosis 
Blue hands and feet are sometimes normal or may be due to 
slowed circulation. Trunk and mucous membrane involvement 
(i.e., central cyanosis) after the first 20 minutes of life requires 
rapid evaluation. If hypothermia, hypoglycemia, narcotic res­
piratory depression, hypotension, and choanal atresia are not 
found, causes may include pulmonary, cardiac, neurologic and 
metabolic disorders as well as polycythemia, sepsis, and aci­
dosis. Intermittent cyanosis with alternating "spells" of apnea 
and periods of normal breathing suggests a neurologic disor­
der. Involvement in the upper or lower part of the body or con­
tinuous cyanosis without respiratory signs strongly suggests a 
cardiac cause, especially if a POz of 100 mm Hg is not achieved 
when the infant is placed in 100% oxygen for 20 minutes. Hy­
poxia should be reversed with oxygenation and assisted ven­
tilation in preparation for rapid referral. 

Hypotension and Shock 
After quick assessment including repeated vital signs and ob­
taining essential laboratory tests (i.e., CBC, coagulation stud­
ies, glucose, electro1ytes and pH, calcium, cultures, and if in­
dicated the Kleihauer-Betke test), volume expansion with 
normal saline (10 mUkg over 30 minutes) should be under­
taken promptly for suspected hypovolemia, sepsis, or neuro­
genic causes. Once stabilized, the history and physical ex­
amination can direct further study. Any suggestion of sepsis 
requires a workup and antibiotic coverage. If cardiogenic 
causes are likely, inotropic agents may be indicated and 
should be considered when volume expansion is ineffective. 

Cardiac Murmurs (Also See Chapter 78) 
Soft, benign munnurs are common during the first 24 hours 
of life, but early loud murmurs suggest valvular stenosis or 
regurgitation. Murmurs of cardiac shunts may be heard at 72 
hours but more often at 2 to 3 weeks. Loud murmurs, abnor­
mal heart sounds, or findings suggesting cardiac disease (i.e., 
cyanosis, poor color or feeding, tachycardia, bradycardia, ab­
normal blood pressure, respiratory distress, or hepatomegaly) 
necessitate a prompt ECG, chest radiograph, and, if pathol­
ogy is suspected, cardiology consultation. All neonates re­
quire careful auscultation at the 2-week visit. 

Jaundice 
Jaundice is noted in at least 50% of Caucasian newborns, with 
6% having total serum bilirubin (TSB) levels higher than 12.9 
mg/dL. Higher levels are noted in Asian and American In­
dian newborns. Kernicterus leading to death or severe neuro­
logic handicap is preventable if bilirubin levels do not exceed 
25 to 30 mg/dL (lower in sick premature neonates). Two im­
portant errors are likely sources of the rising incidence of ker­
nicterus now seen even in healthy term newborns. First, de­
layed recognition due to early discharge occurs if the newborn 
is not reassessed by day 3 of life. Second, delayed evaluation 



for and treatment of hemolysis, makes it more likely that ex­
change transfusion will be needed. 

Diagnosis 
Icterus, best detected by blanching blood frum the skin, is 
first noted in the face and progresses to the feet as TSB lev­
els rise. While recent studies suggest unreliability of the clin­
ical exam in estimating TSB, if icterus does not reach the um­
bilicus in low-risk newborns, the TSB is unlikely to be more 
than 12 mg/dL.1 Transcutaneous bilirubinometry estimates 
TSB but is inaccurate with rapid progression, after pho­
totherapy, or with dark skin. TSB levels must be measured 
for severe or rapid-onset jaundice. Inaccuracy of ± 1 mg/dL 
should be considered when following TSB trends. 

Physiologic jaundice is common with a typical pattern of 
unconjugated hyperbilirubinemia, reaching an average peak 
of 6 mgldL by day 3 and resolution within I week in term in­
fants and within 2 weeks in preterm infants. A search for 
pathologic jaundice is needed with (I) icterus during the first 
24 hours (assess quickly for hemolysis), (2) TSB rising more 
than 5 mgldL per day, (3) TSB exceeding 15 mg/dL in term 
infants and 10 mg/dL in preterm infants, (4) icterus lasting 
longer than 10 days in term infants and 21 days in preterm 
infants, and (5) a direct bilirubin level exceeding 1.5 mgldL. 
Review the maternal, perinatal, and family history for risk 
factors, reexamine, determine the infant's blood type and Rh, 
and perform a direct Coombs' test (on cord blood saved from 
the delivery, if possible). If these tests are normal, an exag­
gerated physiologic jaundice pattern is likely. If hemolysis is 
found without ABO incompatibility, hematocrit, blood smear, 
and red blood cell defect tests [e.g., glucose-6-phosphate de­
hydrogenase (G6PD)] may be indicated. A sepsis evaluation 
is unnecessary if the only clinical finding is unconjugated hy­
perbilirubinemia. The direct bilirubin level should be checked 
if jaundice persists or cholestasis is suspected (light stool, dark 
urine, jaundice with a green tinge). 

Treatment 

Despite the trend of high TSB levels before treatment, earlier 
treatment is needed for those at risk of kernicterus (i.e., he­
molysis, asphyxia. and prematurity). Jaundice during the first 
24 hours of life requires prompt evaluation and consideration 
for exchange transfusion if hemolysis is found. 

TSB ranges are recommended for starting phototherapy in 
healthy term newborns as follows: TSB of 12 to 15 mg/dL at 
24 to 48 hours, 15 to 18 mgldL at 48 to 72 hours, and 17 to 
20 mgldL at more than 72 hours. 8 increasing or high TSB 
levels (i.e., 20 mgldL at 24 to 48 hours, 25 mg/dL at more 
than 48 hours) require intensive (double or special lights) 
phototherapy. If very high TSB levels do not decline I to 2 
mg/dL within 6 hours or higher levels are encountered (i.e., 
25 mgldL at 25 to 48 hours and 30 mg/dL at any time), 
exchange transfusion should be added. Phototherapy precau­
tions include increasing fluids by 15 mg/kglday, patching 
eyes, and monitoring for temperature instability. A transient 
rash, green stools, lethargy, irritability, and abdominal dis­
tention may occur. Phototherapy can be stopped when the 
TSB falls by 5 mgldL or below 14 mgldL7 A rebound rise 
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is uncommon. Home phototherapy (using a fiberoptic blan­
ket) with uncomplicated jaundice and a reliable family allows 
breast-feeding and bonding to proceed with minimal inter­
ruption. If jaundice persists or bronze discoloration is noted, 
fractionate the bilirubin (i.e., direct) to search for cholestasis. 

Breast-feeding is associated with elevated bilirubin levels 
beginning on the third day. More frequent feeding (i.e., 10 
times in 24 hours without supplements unless milk produc­
tion is low) reduces TSB levels. Breast-milk jaundice is a de­
layed, sometimes alarming, common form of jaundice. It be­
gins after the third day, peaks by the end of the second week, 
and gradually resolves over 1 to 4 months. If the evaluation 
previously described reveals no pathologic cause, parental 
preference should strongly influence whether to breast-feed 
frequently (formula supplement if low output), begin pho­
totherapy, or interrupt breast-feeding. Interruption of breast­
feeding for 48 hours, while conflrming the diagnosis with an 
abrupt decline in TSB, increases the risk of breast-feeding 
failure significantly and is usually unnecessary. 

Hypoglycemia 
Newborn blood glucose levels should be higher than 40 
mglrlL. Hypoglycemia can occur without risk factors or symp­
toms. The most common symptoms are "jitteriness," hy­
pothermia, poor feeding, apnea, apathy, abnormal cry, hypo­
tonia, and seizures. A capillary glucose strip from a warmed 
heel allows screening of high-risk or symptomatic infants. 
Any value less than 45 mgldL must be confmned by 
venipuncture. Hypoglycemic injury is prevented by keeping 
newborns warm and initial monitoring every 30 minutes with 
early caloric support if high risk. Oral feeding can be at­
tempted for levels more than 25 mg/dL. If symptomatic, a bo­
lus of D lOW (2 mL/kg) over 2 to 3 minutes is followed by an 
infusion of 8 mglkglmin. The glucose strip is rechecked at 15 
minutes and then hourly until three consecutive normal val­
ues occur. 

Metabolic Disorders 
Unexplained poor feeding, vomiting, lethargy, convnlsion, or 
coma in a previously healthy newborn suggests an inborn 
error of metabolism even during the first few hours of life. 
After excluding hypoglycemia and hypocalcemia, plasma am­
monia, bicarbonate, and pH should be checked. Early con­
sultation and treatment avoids severe metabolic and neuro­
logic disturbances. 

Anemia 
A central venous hematocrit less than 45% in newborns deliv­
ered after 34 weeks is often caused by blood loss and less of­
ten by hemolysis or congenital anemias. Careful review of the 
history, physical examination, red blood cell (RBC) indices, 
and peripheral smear can guide further evaluation. Coombs' 
test, reticulocyte count, and Kleihauer-Betke stain of maternal 
blood to look for fetomaternal transfusion may be needed. If 
the newborn is without compromise and has a hematocrit over 
20%, observation is indicated. Shock requires repeated 5 mlJkg 
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infusions over 5 minutes of crossmatched or O-negative blood 
until symptoms are alleviated. Severe hemolysis may require 
exchange transfusion. 

Polycythemia 
A hematocrit of more than 65% venous or 70% capillary 
may cause plethora, subsequent jaundice, and hyperviscosity. 
If the infant is symptomatic (lethargy, apnea, irritability, 
seizures, feeding difficulties, respiratory distress, cyanosis, 
hypoglycemia) and after confirming the hematocrit elevation, 
a partial exchange transfusion should be given to lower the 
hematocrit to 50%. 

Birth Injuries 
Head injuries include soft tissue swelling and bruising of the 
scalp resulting from vertex delivery (caput succedaneum), 
slow subperiosteal hemorrhage limited to the surface of one 
cranial bone that does not cross the midline or bruise (cephalo­
hematoma), and skull fracture that requires treatment only if 
severely depressed. Clavicle fracture, the most common frac­
ture, manifests as limited ann movement and crepitus over 
the injury. Immobilization of the affected arm and shoulder 
may be considered. This fracture often is undetected initially 
and may be found during the first outpatient visit. 

Erb's palsy (neuritis of C5-C6 roots due to delivery trauma) 
causes arm adduction and internal rotation, elbow extension 
and pronation, and wrist flexion ("waiter's tip" posture). Five 
to nine percent have diaphragm paralysis. Early improvement 
or hand grasp suggests a favorable prognosis. Recovery is com­
plete within 3 to 6 months. If no shoulder, arm, or clavicle frac­
tures exist. the infant's sleeve can be pinned in a functional po­
sition for] week followed by gentle passive exercises. 

Human Immunodeficiency Virus 
Infection in Neonates and Infants 
Approximately 7000 women with HIV give birth annually in 
the United States. Without intervention, 1750 newly infected 
infants would be born every year. If currently recommended 
prevention practices are implemented, this number should de­
crease to somewhere between and 70 to 522 infants. Some have 
suggested that the best way to decrease this number even fur­
ther is to prevent HIV transmission to fathers and mothers. The 
AIDS Clinical Trial Group (ACTG) protocol 076 demonstrated 
that if previously untreated HIY -positive pregnant women with 
CD4 counts >200/mm3 are treated with zidovudine [ZDY or 
azido-thymidine (AZT)J, the risk of vertical HIV transmission 
drops from 25.5% to 8.3%. Multidrug regimens along with 
scheduled cesarean section and avoidance of breast-feeding has 
been suggested to decrease the rate of transmission to I %. How­
ever, research is still needed to assess the overall effect of mul­
tidrug regimens in pregnancy. Women should be offered coun­
seling with an HIV expert because of the complex and varied 
treatment regimens, and considerations for their own health. 
Protocol 076 recommended that pregnant women should be 
started on oral ZDV (l00 mg five times daily) as early as 14 
weeks gestation. It is continued through delivery (loading dose 

of 2 mg/kg over J hour and then continuous infusion of 1 
mg/kglhour), and given to the newborn during the first 6 weeks 
of life (2 mglkg every 6 hours, beginning 8 to 12 hours after 
birth).9 All pregnant women should be screened for HIV and 
those positive started on zny. J() 

In utero infection causes 30% to 50% of the cases of ver­
tical transmission. These infants typically have a more viru­
lent infection with laboratory evidence of infection at birth. I I 
Most of the other cases of vertical transmission occur intra­
partum through exposure to infected cervical and vaginal se­
cretions. The rate of such transmission is almost doubled when 
delivery follows rupture of membranes of more than 4 hours 
duration. A large meta-analysis of cohort studies found that 
scheduled cesarean section prior to labor decreased the inci­
dence of transmission by 50%.12.11 All factors relating to the 
health of the mother, the infant, and the providers must be 
considered when making this decision. The use of the intra­
partum and neonatal portions of protocol 076 significantly de­
creases transmission, even in those women who have not re­
ceived antepartum ZDV or cesarean section. 14 Urging mv 
positive mothers to use formula instead of breast milk can 
further decrease the chance of vertical transmission. 15 

Newborns of HIV-positive mothers who did not receive ei­
ther antepartum or intrapartum ZDV should be started on the 
neonatal arm of the ACTG protocol 076 within 24 hours of 
birth. If a woman at high risk for acquiring HIV delivers with 
an unknown HIV status, the CDC recommends that both the 
mother and infant should be screened for HIV.IO Infants 
whose mothers received multidrug therapies should be mon­
itored more closely in the antepartum period. 

Infant Diagnosis 
It is imperative that infants infected with HIV be quickly iden­
tified to ensure early use of antiretroviral therapies and to pre­
vent opportunistic infections. In the majority of infected in­
fants, physical examination at birth is normal, making early 
identification more difficult. Presenting symptoms are often 
subtle and include failure to thrive, lymphadenopathy and he­
patosplenomegaly, chronic or recurrent diarrhea, interstitial 
pneumonia, and persistent oral thrush. The diagnosis depends 
on laboratory testing. Any infant exhibiting any of the above 
symptoms who is born to a mother at high risk for HIV, or 
who exhibits any other signs of immunocompromise, should 
be tested. Certainly all infants born to HlV -positive mothers 
should also be tested. The initial screen should be the DNA 
polymerase chain reaction (PCR) test. If this is negative, it 
should be repeated at 2 weeks, 1 to 2 months, and 3 to 6 
months. If at any point the PCR is positive, it should be con­
finned by HIV culture as soon as possible. Treatment can be 
started while the culture is pending. 15.16 

Treatment of Infants 

Due to the rapidly changing and complex nature of HIV treat­
ment recommendations, management of the HIV -infected in­
fant should be done by or in conjunction with a consultant. 
A detailed discussion of management will thus not be offered; 
however, a few general concepts should be kept in mind. Pre­
vention of Pneumocys1is carinii pneumonia (PCP) is one of 



Table 17.1. Approaches to Common Neonatal Anomalies 

Abnormality Causes 

Head 
Macrocephaly (head size >97%) 

Micror.ephaly (head size <3%) 

Large fontanels 

Small fontanels 

Craniotabes (softening of cranial 
bones giving a "ping-pong baW 

sensation) 

Eyes 
Abnormal red reflex ("white pupil") 
Nasolacrimal duct obstruction 

(6% of newborns; overflow 
tearing or mucopurulent 
drainage; erythema) 

Ears 
Any significant ear anomaly and 

preauricular pitsJfistulas 

Mouth/palate 
Long philtrum, thin upper lip, 

small jaw, large tongue 
Epstein's pearls (2-3 mm white 

papules on the gums or palate) 
Short lingual frenulum 

("tongue-tie") 
Cleft lip or palate 

Neck 
Fistulas, sinuses, or cysts midline 

or anterior to the sterno­
cleidomastoid (SCM); may 
retract with swallow 

Neck 
Cystic hygroma (soft mass of 

variable size in the neck or 
axilla) 

Congenital tortkollis (tilling of 
the infant's head due to SCM 
spasm) 

Skin 
Umbilical cord granuloma 

Cafe-au-lait spots (flat, light brown 
macu Ie., usually <2 em) 

Hemangioma., (often raised, red, 
vascular nodules, deeper lesions 
appear blue; usually <4 cm; 
onset during first 3-4 weeks, 
increases over 6-12 months) 

Mongolian spots (gray-blue 
plaques, up to several 
centimeters, often lumbosacral, 
may appear elsewhere) 

May be normal; hydrocephalus; 
genetic and metabolic disorders 

Cerebral dysgenesis; prenatal insults; 
other syndromes; familial 

Skeletal disorders; chromosomal 
anomalies; hypothyroidism; high 
intracranial pressure 

Hyperthyroidism; microcephaly; 
craniosynostosis 

Prematurity; if local, benign bone 
demineralization; if generalized, 

syphilis Of osteogenesb imperfeeta 

50% of patients have cataracts 
Incomplete r.analization of duct with 

residual membrane near nasal 
cavity; 96°/', resolve spontaneously 
by 1 year 

Keratogenous cysts 

Normal 

Isolated variant; some genetic 
anomalies 

Branchial cleft anomalies; 
thyroglossal duct cysts 

Dilated lymphatic spaces (failure of 
drainage into jugular win) 

Usually an isolated muscular defect 
from traumatic delivery; appears 
at 2 weeks 

Vascular, red/pink granulation tissue 
after cord separation 

Consider neurofibromatosis if more 
than four spots larger than 5 mm 

Multiple lesions suggest possible 
dissemination involving internal 
organs 

Hyperpigmentation, seen in up to 
70'10 or nonwhite inrants 
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Evaluation/treatment 

Check for neurologic impairment; consider 
ultrasonography, head computed tomogram 
(CT) 

Head CT or magnetic resonance imaging, 
maternal phenylalanine level 

Check for neurologic impairments 

Check for neurologic impairments 

Should recalcify and harden over 3 months 
If persists, Venereal Disease Research 
Laboratory 
(VORL); check for blue sclera and fractures 

Ophthalmologic evaluation 
Nasolacrimal massage tid; topical antibiotics 

for mucopurulent drainage; surgery at 
9-12 months, earlier if severe 

Check for hearing impairment and possible 
renal abnormalities 

Check for genetic abnormalities 

Spontaneous resolution in weeks; reassurance 

Clip if feeding impaired; tip of tongue notches 
when extruded or cannot touch upper gums 

Feeding assessment; lip repair usually at 3 
months, palate by 1 year; revision of repair 
at 4-5 years; speech therapy 

Nonemergent surgical referral 

Semiurgent surgical referral as lesion can 
expand rapidly 

Early physical therapy usually successful in 
2-3 months; ortho referral if persists 

Apply silver nitrate 1-3 times protecting 
surrounding skin; excise if persists 

No treatment 

Most involute and disappear by 7-9 years of 
age; observe without treatment unless 
involving vital structures, ulceration or 
infection; evaluate further if multiple. 

Benign; most fade over first year; document 
location since sometimes confused with 
abuse during infancy 

(Table cuntinues un next page) 
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Table 17.1. Approaches to Common Neonatal Anomalies (Continued) 

Abnormality 

Nevi (variably sized light to dark 
congenital; brown macules; 
some others appear later 
during infancy) 

Petechiae (normal only on head 
or upper body after vaginal 
births) 

Port-wine stains (permanent 
vascular macules) 

Subcutaneous fat necrosis (hard, 
purplish, defined areas on 
cheeks, back, buttocks, arms, 
or thighs, appearing during 
the first week) 

Abdomen/gastrointestinal 
Mass 

Single umbilical artery 
Delayed passage of meconium 

(99% of healthy tenn neonates 
pass meconium within 24 
hours) 

Intestinal atresia (bilious vomiting 
with variable degrees of 
distention) 

Meconium ileus (distended at birth, 
x-ray with distended loops and 
bubbly picture of air/stool in 
right lower quadrant; absent 
air/fluid levels) 

Meconium plug syndrome (most 
common distal obstruction) 

Genitourinary tract 
Ambiguous genitalia (if gonads 

are palpable, I ikely to be 
male) 

Hypospadias (urethral opening 
proximal to tip of glans; may 
be associated chordee: 
abnormal penile curvature) 

Cryptorchidism (failure of 
testicular descent; 20% 
bilateral; long-term 
complications of infertility 
and cancer if left untreated) 

Hydrocele (scrotal swelling that 
transilluminates but does not 
reduce during the exam) 

Inguinal hernia (inguinal bulge 
that extends toward or into 
the scrotum; larger with crying 
or straining) 

Musculoskeletal 
Syndactyly (fusion of two or 

more digits) 

Causes 

Congenital giant (>20 em) may 
undergo malignant degeneration 

Infection or hematologic problem if 
abnormal 

Possible associated ocular or central 
nervous system (CNS) abnormalities 

Necrosis of fat from trauma or 
asphyxia 

Genitourinary (GU) in 50% (either 
kidney or bladder)urinary 

31 % have other congenital defects 
Small bowel obstruction with bilious 

vomiting (atresias, mal rotations, 
meconium ileus) or large bowel 
obstruction (Hirschsprung's, 
anorectal atresias, meconium 
plug syndrome) 

If duodenal, resorption of lumen 
occurred. If jejunoileal, mesenteric 
vascular injury 

Abnormal meconium trapping 
resulting in small bowel 
obstruction; usually caused by 
cystic fibrosis 

Inspissated colorectal meconium; 
diffuse gaseous distention of 
intestinal loops on x-ray; no air 
fluid levels) 

Virilization of genetic female (esp. 
congenital 21-hydroxylase 
deficiency) or undermasculinized 
male 

Isolated defect unless other GU 
anomalies present; 10-15% have 
first-degree relative with 
hypospadias 

May be normal: seen in 30 % of 
preterm, 4% of term; if bilateral, 
consider ambiguous genitalia; if 
hypospadias and bilateral, consider 
urologic or endocrine problems 

Persistence of processus vaginalis 
distally without communication 
to the abdominal cavity 

Processus vaginal is persists and 
communicates with abdominal 
cavity 

Sporadic or autosomal dominant 
with varying expressivity 

Evaluation/treatment 

No treatment needed, although some advise 
removal of congenital nevi at puberty; refer 
giant nevi for evaluation 

If abnormal, check CBC and look for signs of 
TORCH syndrome 

Cosmetic problem only, unless other 
abnormalities found 

Spontaneous resolution over several weeks; 
rare complication of fluctuance or 
ulceration 

Emergent ultrasound (US) of urinary tract 

Careful clinical exam for other defects 
Anal inspection and rectal exam; if distended, 

abdominal x-ray and consider contrast 
enema, anorectal manometry and rectal 
biopsy; vomiting or distention requires rapid 
surgical evaluation 

Nasogastric (NG) tube, lab, chest and supine! 
upright abdominal x-ray; contrast enema; 
surgery 

Supine/upright abdominal x-ray; treat with 
hyperosmolar gastrograffin enema (successful 
in two thirds), otherwise surgery; check 
sweat chloride test 

Abdominal x-ray; contrast enema is diagnostic 
and often therapeutic; search for other 
causes if symptoms continue 

Obtain karyotype and 17a-hydroxy­
progesterone quickly; withhold diagnosis of 
sex until karyotype complete 

Avoid circumcision; repair 6--12 months of 
age by experienced surgeon; check for 
cryptorchidism and hernia; Siblings at 
increased risk 

Observe for descent by 6 months; if not, 
treatment by 1 year of age; if bilateral, 
obtain karyotype; if also hypospadias, 
do full urologic and endocrine evaluation 

If no hernia, most spontaneously resolve in 
3-12 months; prompt surgical referral if 
hernia or increasing size; persistence 
beyond 1 year makes hernia likely 

If reducible, prompt referral for surgery to 
avoid incarceration; if irreducible, 
emergent referral 

Depending on site, surgery between 6 and 
1 8 months of age 

(Table continues on next page) 
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Table 17. 1. Approaches to Common Neonatal Anomalies (Continued) 

Abnormality Causes Evaluation/treatment 

Polydactyly (more than five 
digits) 

Sporadic or autosomal dominant 
(e.g., 5th finger in blacks) 

If no cartilage/bone, remove early, otherwise 
surgery at 6-18 months 

Metatarsus adductus (forefoot 
supinated and adducted; may 
be flexible or rigid; ankle range 
of motion must be normal) 

Hereditary "tendency," but often due 
to uterine crowding; 10% 
association with hip dysplasia 
requires careful exam 

If flexible and overcorrects into abduction, 
no treatment; if corrects only to neutral, 
use corrective shoe for 4-6 weeks and 
reassess; if rigid, needs early casting 

Talipes equinovarus (clubfoot; 
variably rigid foot, calf atrophy, 
hypoplasia of tibia, fibula, and 
foot bones) 

Multifactorial with autosomal 
dominant component; 3% risk in 
sibs and 20% to 30% for offspring 
of affected parent 

Anteroposterior (AP) and stress dorsiflexion 
lateral x-ray; early serial casting; if persists, 
surgery by 6-12 months (90% success rate) 

Nervous system 
Spina bifida occulta (spinal defect 

with cutaneous signs: patch of 
abnormal hair, dimple, lipoma, 
hemangioma) 

Nonfusion of posterior arches of 
spine; may be tethering of cord 
or sinus to spinal space with risk 
of infection; clinical exam for 
other defects 

Examine for neurologic deficits; US to 
document defect if cutaneous signs; 
nonemergent referral to neurosurgeon 
if dermal sinus or tethering suspected; 
prompt referral if deficits present 

the most important goals of IllY management. All infants be­
tween 6 weeks and 1 year of age either born to HIV-positive 
mothers or proved to be HIV infected should receive pro­
phylaxis with 150 mg of trimethoprim and 750 mg of sul­
famethoxazolelm2/day divided twice daily and given 3 days 
weekly. However, if later HIV infection can be reasonably 
excluded, pcp prophylaxis can be discontinued. Close atten­
tion should be paid to nutritional status. Development should 
be monitored closely so that physical or occupational therapy 
can be started in a timely manner if needed. Children should 
be monitored for signs and symptoms of neoplastic disease, 
as the effect of retroviral therapies on young children is yet 
unknown. 1S,17 See Chapter 42 for additional information on 
management of the HIV-infected child. 

Approaches to Common Neonatal Anomalies 
Table 17.1 provides a brief overview of common anomalies 
encountered by those caring for newborns. 

Guidelines for Early Hospital Discharge 
of the Newborn 
Resurgence of kernicterus demonstrates the risk of early dis­
charge in a changing health care environment. Careful assess­
ment of medical risk and stability, completed education of par­
ents on proper care and warning signs, and secured early 
medical follow-up are essential components of care prior to dis­
charge between 6 and 24 hours. Examples of eligibility crite­
ria are adequate prenatal care, uncomplicated and low-risk 
pregnancy and delivery, 5-minute Apgar score over 6, weight 
over 2500 g, gestational age more than 37 weeks, normal vital 
signs, stable medical condition including jaundice, completed 
physician examination, nonnal glucose, at least two successful 
feedings, voiding of urine, appropriate parent-newborn inter­
action, proper car seat, plans for completion of metabolic 
screening by 7 days of life, and ability of the parents to follow 
verbalized instructions. A home visit at 2 to 3 days of life by 
a physician or trained nurse improves infant assessment, early 
identification of problems, and ongoing educational efforts. 

Infant Care 

Well-Child Care and Normal Development 
Well-infant visits, with an emphasis on answering parents' 
questions and providing anticipatory guidance, are critical 
during this period of rapid transitions. They facilitate the ac­
commodation of the family to its newest member while build­
ing a relationship of trust with the physician. Cultural and so­
cioeconomic issues, familial expectations and stresses, and an 
assessment of the infant's physical environment should be ad­
dressed, preferably starting prenatally. To allow early treat­
ment of disabilities, each visit should include a systematic 
age-appropriate physical exam and assessment of fine and 
gross motor development, sensory function, language ex­
pression and comprehension, and social behavior. These vis­
its also provide an opportunity to administer immunizations 
and obtain screening tests as discussed in Chapter 7. Per­
forming this variety of tasks is simplified by the use of stan­
dardized forms. 

Nutrition, Feeding, and Associated Problems 
Future mothers typically decide by the second trimester of 
their pregnancy what nutrition, breast milk or formula, they 
win provide their newborns. Thus, whenever possible, dis­
cussion about the advantages and disadvantages of these two 
forms of nutrition should occur early in pregnancy. 

Breast Milk 
It is generally recognized that breast milk is the preferred form 
of sustenance for newborns and young infants due to its bet­
ter digestibility and enhancement of infant immunity. Breast­
feeding allows the infant to share the mother's immunity to 
the pathogens present in the community at any given time. It 
also results in significant reductions in the incidence of gas­
trointestinal infections and otitis media as well as perhaps 
other respiratory infections. Although two of the principal im­
munologic factors have their highest concentrations in the 
colostrum, the immunologic protection increases with the du-
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ration of breast-feeding and is greatest for serious and per­
sistent infections. 18,19 Considering costs of formula, visits to 
doctors offices, and hospital admissions, some suggest that it 
is much less expensive to breast_feed.20 

Infection and Chemicals. Breast milk, unfortunately, can 
transmit pathogens from the mother to the infant. Thus in de­
veloped countries the presence of maternal HN, septicemia, 
active tuberculosis, and typhoid fever is an absolute con­
traindication to breast-feeding while the presence of hepatitis 
B and cytomegalovirus are relative contraindications. 

When seeking to explain any unexpected change in the be­
havior of a breast-fed infant, it is always important to exam­
ine the diet and drug history of the mother. Nicotine can cause 
infant irritability and reduces both the amount of milk pro­
duced and the letdown. Alcohol should be avoided for I to 2 
hours prior to breast-feeding for each drink consumed. Mar­
ijuana is excreted for several hours after even occasional use 
and cocaine is excreted for 24 to 36 hours. 18 

Vitamin Supplementation. Vitamin D supplementation (400 
IU) is needed in those mothers receiving little sunlight, and 
possibly those whose skin is darkly pigmented. Because the 
fluoride content of breast milk is low, the totally breast-fed baby 
may be supplemented with 0.25 mg of fluoride daily starting 
after 6 months of life. A full-term totally breast-fed infant 
should receive supplemental iron (2 mglkg up to 15 mg/day) 
after 4 months of age and a preterm infant from birth.!' 

Supporting Breast-Feeding. Physician support is often crit­
ical to a mother's successfully breast-feeding. Prenatal visits 
provide an ideal opportunity for early encouragement. In ad­
dition to infant benefits, maternal health benefits should be 
discussed such as emotional impacts and reduced incidence 
of breast and ovarian cancer. Cultural and personal factors 
must be factored into decision making so that the patient is 
not pressured into a decision that may later result in failure 
and emotional disappointment. 

After delivery, reassure mothers that it is rare not to be able 
to provide adequate milk for their infants and that infants of­
ten require 3 to 4 days to nurse effectively. Advise mothers 
that breast-fed infants often feed every 2 to 4 hours and that 
developing a feeding routine is often a compromise between 
the infant's spontaneous pattern and the mother's schedule. 
When problems arise the assistance of a lactation specialist 
can often be invaluable. 

Formula 

The vast majnrity of infants will thrive on cow's milk-hased 
formula. Thus for those mothers who cannot breast-feed 
long-term, a good compromise may be to encourage breast­
feeding for the initial few weeks after birth, and then to pri­
marily use formula and breast-feed only a couple of times daily. 
In most cases such part-time breast-feeding can be accom­
plished as long as a nipple with a small hole is used so that the 
formula feeding more closely reproduces breast-feeding. 

Differences between the brands of formula are generally 
insignificant. True infant intolerance to cow's milk-based for-

mulas is unusual, and soy protein formulas are of value only 
if lactase intolerance is strongly suspected, such as after a pro­
longed episode of diarrhea. Even then a trial of cow's milk 
formula should be attempted again every 2 to 4 weeks since 
the intolerance is usually transient. 

Because formulas do not contain fluoride, suggest the use 
of powdered forms mixed with fluoridated water. Low-iron 
formulas offer no advantages over regular iron fortification 
because constipation from iron is quite rare. 

Advancing Infant Diet 

Infants should remain on either breast milk or formula until 
12 months of age because the introduction of whole cow's 
milk before this age increases the risk of occult gastrointesti­
nal bleeding and iron deficiency anemia. At 12 months of age, 
a child should generally be placed on whole or 2% milk to 
provide the extra calories available from the milk fat, then 
gradually switched to skim milk by 2 or 3 years of age in 
those eating well (30% of calories from fat). 

Introducing nonmilk foods into the diet prior to age 4 to 6 
months neither benefits the infant nor increases the likelihood 
of the infant sleeping through the night. On the other hand, 
as infants approach 12 months of age, introducing such foods 
can avoid making the diet too protein-dense, especially if there 
is a focus on whole cereals, green vegetables, legumes, and 
fruits. This accustoms children at a young age to nutritionally 
balanced high-fiber diets. 

Some generally accepted gnidelines for introducing nonmilk 
foods are the following: separate the introduction of new foods 
by at least 3 days to more easily determine the cause of any 
food intolerance; start with easily digested foods such as cere­
als, especially rice, and yellow vegetables; postpone such po­
tential aflergens as citric fmits, wheat, and eggs until 9 to 12 
months of age; and minimize the risk: of ailWay obstruction by 
avoiding spongy foods (e.g., hot dogs and grapes) and foods 
with kernels (e.g., com and nuts). Once a normal child is eat­
ing a balanced diet there is no need for supplemental vitamins 
and iron. Fluoride, though, should be supplemented if the sup­
ply in the water system is less than 0.6 ppm. 

Obesity 
The significance of being ovelWeight as an infant is unclear. 
Three quarters of such infants become normal-weight adults 
and most obese adults are not obese as infants. However, when 
there is a genetic predisposition to obesity. especially if 
associated with a strong family history of cardiovascular 
disease, hypercholesterolemia, and diabetes, it is reasonable 
to encourage primary prevention. This can include breast­
feeding and delaying introduction of solids as well as avoid­
ing overfeeding by not using the bottle as a pacifier and 
using a smaIl spoon to feed solids. However, restriction of fat 
prior to the age of 2 years can result in a failure to consume 
adequate calories and other nutrients.21 

Colic 
The syndrome of colic is defined by paroxysms of irri­
tability. fussing, or crying with the infant seeming to be in 
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Table 17.2. Approaches to Common Problems of the Infant 

HEENT (head, ears, eyes, nose, and throat) 
Thrush (pearly white pseudomembranes on the oral mucosa). Causes: transmission from vaginal mucosa during delivery; 

contaminated fomites (nipples--both breast and bottle, toys, teething rings). Rx: clean fomites (boil bottle nipples, toys); 
oral nystatin, 200,000-500,000 U q4-6h until clear X48 hours. 

Nasolacrimal duct obstruction (see Table 17.1). Symptoms usually delayed until days to weeks after birth. Rx: nasolacrimal 
massage tid and cleansing of eyelids with warm water; topical antibiotics (sulfacetamide or gentamicin drops) for second­
ary conjunctivitis. 

Strabismus (misalignment of eyes). Screen with corneal light reflex and cover test. Rx: ophthalmology referral for persistent 
deviation> several weeks or any deviation >4 months of age. 

Hearing loss. Screening either mandatory after delivery or for those at risk: family history; congenital infection; craniofacial 
abnormalities; birth weight <1500 g; hyperbilirubinemia requiring exchange transfusion; severe depression at birth; bacter­
ial meningitis. Screening: otoacoustic emissions testing or auditory brainstem response. Treatment by 6 months can greatly 
improve future language development. 

Teething (painful gums secondary to eruption of teeth with irritability, drooling). Fever and other systemic effects not caused 
by teething. Rx: chewing on soft cloth, teething ring, dry toast hastens eruption; topical and systemic analgesia. 

Skin problems 
Circumcision. Elective procedure performed only on healthy, stable newborns using preferably a penile block. Contraindi­

cated if any genital abnormalities. Advantages: decreased incidence of phimosis and urinary tract infection. Risks (small): 
hemorrhage; sepsis; amputation; urethral injury; removal of excessive foreskin with painful scarring. Risk of general anes­
thesia is added since it is often used after the neonatal period. 

Diaper dermatitis (erythematous, scaly eruptions that may advance to papulovesicular lesions or erosions; may be patchy or 
confluent; genitocrural folds often spared). Due to reaction to overhydration of skin, friction, andlor prolonged contact 
with urine, feces, chemicals such as in diapers, and soaps. Rx: frequent changing of diapers; exposure to air; bland, pro­
tective topical ointment (petrolatum, zinc oxide) after each diaper change; advanced cases may require 1 % hydrocortisone 
ointment. 

Candida I superinfection (pronounced erythema with sharp margins, satellite lesions, involvement of genitocrural folds). Rx: 
topical antifungal; treat associated thrush. 

Milia (superficial 1-2 mm inclusion cysts). Common on face and gingiva. Requires no Rx. 
Miliaria (clear or erythematous papulovesicles in response to heat or overdressing; especially in flexural areas). Resolves with 

cooling. 
Seborrheic dermatitis (most commonly greasy yellow scaling of scalp or dry white scaling of inguinal regions; may be more 

extensive). Rx: generally clears spontaneously; may require 1 % hydrocortisone cream; mild antiseborrheic shampoos for 
scalp lesions; mineral oil with gentle brushing after 10 minutes for thick scalp crusts. 

Atopic dermatitis (intensely pruritic, dry, scaly, erythematous patches). Acute lesions may weep. Typically involves face, neck 
hands, abdomen, and extensor surfaces of extremities. Genetic propensity with frequent subsequent development of aller­
gic rhinitis and asthma. Consider evaluation for food and other allergens. Rx: mainstay is avoidance of irritants (tempera­
ture and humidity extremes, foods, chemicals) and drying of the skin (frequent bathing, soaps) with frequent application of 
lubricants (apply to damp skin after bathing); severe disease usually requires topical steroids; acute lesions may require 
1 :20 Burrow's solution and antihistamines (diphenhydramine, hydroxyzine). 

Heart murmur 
Innocent or functional (typically diminished with decreased cardiac output, i.e., standing). 
Newborn murmur. Onset within first few days of life that resolves by 2-3 weeks of age. Typically soft, short, vibratory, grade 

1-IiNI early systolic murmur located at lower left sternal border that subsides with mild abdominal pressure. 
Still's murmur. Most common murmur of early childhood. May start in infancy. Typically loudest midway between apex and 

left sternal border. Musical or vibratory, grade I-III early systolic murmur, 
Pulmonary outflow ejection murmur. May be heard throughout childhood. Typically soft, short, systolic ejection murmur, 

grade I-II and localized to upper left sternal border. 
Hemic murmur. Heard with increased cardiac output (fever, anemia, stress). Typically grade I-II high-pitched systoliC ejec­

tion murmur heard best in aortic/pulmonic areas. 
Pathologic or organic murmurs. Any diastolic murmur. Consider when a systolic murmur has one or more of the following: 

grade III or louder, persistent through much of systole, presence of a thrill, abnormality of second heart sound, or a gallop. 
Other ominous signs: congestive heart failure, cyanOSiS, tachycardia. Evaluation: chest x-ray (CXR), electrocardiogram 
(ECG), and if persistent or any distress then cardiology consult. 

Gastrointestinal 
Constipation (intestinal dysfunction in which the bowels are difficult or painful to evacuate). Associated failure to thrive, 

vomiting, moderate to tense abdominal distention, or blood without anal fissures requires ruling out organic disease 
(Hirschsprung's, celiac disease, hypothyroidism, structural defects, lead toxicity). Common causes are anal fissures, under­
nutrition, dehydration, excessive milk intake, and lack of bulk. less common with breast-feeding. Rarely caused by iron­
fortified cereals. Rx: in early infancy increase amount of fluid or add sugars (Maltsupex); later add juices (prune, apple) 
and other fruits, cereals, and vegetables; may add further artificial fiber (Citrocel); severe disease may require brief use of 
milk of magnesia (1-2 tsp), docusate sodium, and glycerin suppositories and when persistent requires ruling out of organiC 
disease. 

(Table continues on next page) 
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Table 17.2. 

GaMroesophageal reflux. Vomiting noted in 95% by 6 weeks old, resolving in 60% by age 2. Associated growth delay in 
60%, aspiration pneumonia in 30% of affected infdnts, esophagitis and hemoccult positive stool, chronic cough, wheez­
ing. Consider cow's-milk allergy. Dx: mild case~ confirmed by history and therapeutic trial. If more severe, esophageal pH 
probe and barium fluoroscopic esophagography. Endoscopy if esophagitis is suspected. Rx: position prone for neonates; el­
evate head of bed for older infants. Thickened feedings with cereal; acid suppression if esophagitis. If more severe, con­
sider metoclopramide (side effects are common); surgery if medical therapy fails. 

Pyloric stenosis (nonbilious vomiting immediately after feeding becoming progressively more projectile). 4:1 male:female pre­
ponderance. Onset 1 week to 5 months after birth (typically 3 weeks). May be intermittent. Dx: palpation of pyloriC mass 
(typically 2 em in length, olive ~haped) that may be easier to palpate after vomiting; ultrasound preferred method to con­
firm difficult cases (90% sensitivity). Rx: surgery after rehydration. 

Anemia 
Improved nutrition has reduced incidence bUl infants remain at significant risk. Additional risk factors: low socioeconomic 

status, consumption of cow's milk prior to age 6 months, use of formula not iron fortified, low birth weight, prematurity. 
Effects: fatigue, apathy, impairment of growth, and decreased resistance to infection. Causes: iron deficiency most common 
(usually sufficient birth stores to prevent occurrence prior to age 4 months), sickle cell disease, thalassemia, lead toxicity. 
Screening: hemoglobin (Hgb) or hematocrit (Hct) between ages 6 and 9 months (some recommend only for infants with 
risk factors). Rx: if microcytic give trial of iron (elemental iron, Feosol, 3-6 mglkglday); if not microcytic or unresponsive 
to iron consider other causes (family history, environment). 

Sleep disturbances (when the infant's sleeping pattern disrupts the parent's sleep). 
Seventy percent of infants can sleep through the night by age 3 months. Most 6-month-olds no longer require nighttime 
feeding. Screening: a sudden change in sleeping pattern should prompt a search for new stresse~, physical (infection, 
esophageal reflux, etc.) or emotional (new surroundings or household members, etc.). Rx: establish realistic parental ex­
pectation~ (consider the natural sleeping patterns of the infant); allow the infant awakening at night to learn how to fall 
asleep by himself (keep bedtime rituals simple and put the infant in his bed awake; do not respond to infant's first cry; 
keep interactions during the night short and simple; provide a security object for older infants); slowly change undesirable 
sleeping patterns (move bedtime hour up and awaken infant earlier in the morning; decrease daytime napping). 

pain and difficult to console without apparent cause. 
Episodes typically last for a total of more than 3 hours a 
day but rarely occur daily. They most often occur in the af­
ternoon or evening and between the ages of 2 weeks and 4 
months. Because half of all infants can present with this pic­
ture, the other factor that seems to define these babies is 
that one or both parents have difficulty dealing with this 
facet of the infant's behavior. Parental behavior, however, 
does not seem to be a cause of the colic, only a respome. 
Before infants are given the diagnosis of colic, they should 
have a thorough physical exam to identify an aeute 
processes such as infection or intussusception, especially if 
the onset is sudden. 

Treatment of Colic 
A principal focus is on reassuring parents that the process is 
a common, self-limited one and providing them with some 
basic measures to try. These include providing motion as in 
a mechanical swing, rocker, or papoose, or exposure to a 
steady hum such as in a car or a vacuum cleaner; snug 
bundling; warmth such as a warm water bottle on the stom­
ach; and burping well and frequently during and after feed­
ing. Often the physician's most important roles are providing 
support over time and legitimizing the parents' sense offrus­
tration, and even anger, with the situation. The physician 
should also encourage parents to help each other with caring 
for the infant, and whenever possible to enlist the help of oth­
er~ so that they have an opportunity to take a break. When all 
else fails, parents may need permission to periodically shut 
the door and let the infant "cry it OUt."22 

Infants with more prolonged, severe bouts of crying, espe­
cially if intermittent throughout the day, may have at least a 
partial organic causc. If such a child seems to pass a lot of 
gas with relief, some physicians prescribe simethieone (Myli­
con), although studies have not revealed benefit. Constipation 
should be treated as it would in other infants (Table 17.2). 
Frequent vomiting, especially if accompanied by poor feed­
ing and failure to thrivc, suggests gastroesophageal reflux. If 
a trial of antacids is not effective, further workup is indicated. 
With signs of allergy (eczema, asthma) or a strong family his­
tory of allergies, milk allergy should be considered. Finally, 
although anticholinergic agents have been advocated in the 
past, their efficacy probably has more to do with their sedat­
ing effect than any specific effect on the gastrointestinal mus­
cles. Because they have a potential for severe side effects, 
their use is discouraged. 

Failure to Thrive 
Failure to thrive (FfT) is a failure to grow at an appropriate 
rate, with weight crossing two major channels on the recently 
updated National Center for Health Statistics (NCHS) growth 
curve or falling below the 5th percentile for age and sex af­
ter correcting for parents' stature, prematurity, growth retar­
dation at birth, and race. 23 .24 Because of a high prevalence of 
FIT in urban and rural areas (5-10%) and significant mor­
bidity (developmental delay, pennanent cognitive deficits, be­
havioral disorders, short stature, chronic physical problems, 
and medical illness), it is advisable to begin following any 
child whose weight declines across one NCHS channel or if 
a parent suspects a growth problem.25 



Diagnosis 
Although the consequences of malnutrition sometimes ob­
scure the original causes, a thorough history and physical ex­
amination detect most organic, behavioral, family, and envi­
ronmental problems that contribute to FIT. This initial 
assessment should include (1) prior records including growth 
charts and prenatal history (prematurity, growth retardation); 
(2) nutrition (diet, behavior); (3) development (cognitive, mo­
tor, behavioral, emotional); (4) social context (parental knowl­
edge, family dysfunction, drug abuse, social support, isola­
tion); and (5) environment (poverty, shelter. toxic exposures 
to lead or pesticides). Diagnostic studies can follow in a step­
wise manner, with step 2 studies chosen based on history, 
physical exam, and severity.26 

Step I: CBC, fasting chemistry panel, electrolytes, urinalysis, 
lead level 

Step 2: thyroid, stool (culture, ova and parasites. fat), sweat 
chloride, tuberculosis, HIV, skeletal survey, renal studies 

Treatment 
Hospitalization is indicated when there is (I) severe malnu­
trition; (2) suspected abuse or neglect; (3) a need to observe 
parent-child interaction or a documented problem with inter­
action; (4) family dysfunction (e.g., barriers to follow-up, dis­
organization, depression, chemical dependence, violence); (5) 
need for further diagnostic workup; or (6) failure of outpa­
tient treatment. Outpatient treatment may be appropriate when 
FTT is moderate (infant's weight is more than 60% the av­
erage weight for age and more than 85% average for height). 
Weekly follow-up may be lengthened after sustained weight 
gain. Collaborative, interdisciplinary treatment involves the 
parents, physician, social worker, nutritionist, and psycholo­
gist. It implements one or more of the following strategies: 
(1) treating organic factors first; (2) implementing a written 
nutritional plan for meals and snacks with caloric intake 1.5 
to 2.0 times nonnal; (3) beginning a vitamin supplement; (4) 
supporting parents with mealtime observation and coaching; 
(5) treating specific family problems that interfere with the 
family's ability to care for the infant (misunderstanding. de­
~~ession, drug abuse); (5) enlisting social support (family. 
inends, church); (6) mobilizing community and economic 
resources for the family; (7) establishing continuity of care 
and access to the treatment team; and (8) promoting parental 
competence. 

Fever 

In children under 3 years of age, if a source for the fever can­
not be found, or if otitis media is found, 3% to 11 % have oc­
cult bacteremia. The risk is even higher in infants under the 
age of 3 months who have an 8.6 % risk of having a serious 
bacterial infection.27.28 Timely evalualion prevents treatment 
delays. Clinicians must counsel parents carefully and avoid 
unnecessary testing because the sepsis evaluation creates 
m~ked parental anxiety (e.g., 30% believing their infant is 
dYIng). In an attempt to provide a framework for evaluation 
of these children, a set of guidelines was published in Pedi-
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alrics in 1993 that presents a reasonable outline of how to ap­
proach this vexing problem.n The basic clements of the 
guidelines, with some variations proposed by others are as 
follows 2K- 30: 

Toxic-Appearing Infants 
Children with signs of sepsis (e.g., lethargy, poor perfusion, hy­
poventilation, hyperventilation, cyanosis) should be hospitalized 
for a full septic workup with blood urine and spinal fluid cul­
tures. If no source is initially found, a chest x-ray is indicated 
for infants with high fever and leukocytosis. They should then 
be placed on antibiotics pending culture results. In those younger 
than 1 to 2 months of age, antibiotic choices should follow the 
recommendations made earlier in this chapter for neonates. 
Older children are most frequently treated with either cefo­
taxime, 50 mglkg, IV, q8h. orceftriaxone, 100 mglkg, IV, q24h. 

Low-Risk Infants 
The clinical criteria defining this group are the following: pre­
viously healthy, nontoxic appearance, no focal bacterial in­
fection (except otitis media), and ability to be closely moni­
tored by caregivers. Laboratory criteria are WBe count of 
5,000 to IS,000/mm3 «1500 bands/mm3); normal urinalysis 
[<5 WBCslhigh power field (hpf)1; and when diarrhea pres­
ent, <5 WBCslhpf in stool. Most would recommend obtain­
ing the urine sample by catheterization. 

Younger Than 29 Days Old 
The guidelines recommend admitting all such infants with 
rectal temperatures >38°C (lOO.4°F) for the septic workup 
described earlier in this chapter for neonates, without or with­
out antibiotic coverage. pending culture results. Recent re­
search confinns serious bacterial infection can be missed in 
nontoxic, febrile infants who meet the above low-risk labo­
ratory criteria.3o However, some still would recommend per­
fonning all or part of the same workup as an outpatient be­
cause the probability of a serious bacterial infection is only 
0.2% among infants meeting the criteria defining low risk. 28 

Automatic admission of all febrile infants has significant cost 
implications, and risk of iatrogenic complications.31 If treated 
as an outpatient, all infants must be reevaluated within 24 
hours. If hlood cultures were performed and were positive, 
these infants should be admitted for sepsis evaluation and par­
enteral antibiotics. If a urine culture was obtained and was 
positive, and there is a persistent fever, the infant should be 
admitted for septic evaluation and parenteral antibiotics; how­
ever, outpatient treatment with oral antibiotics can be used if 
the patient is afebrile and well. 

Infants 28 to 90 Days Old (Rectal 
Temperatures> 38"C) 
These infant~ can be managed as outpatients. Some recom­
mend culturing both urine and blood, others only one of these, 
and some add a lumbar puncture and analysis. If there is any 
su~picion of hacteremia, most would recommend getting at 
least a blood culture and giving a dose of parenteral antibi­
otics, most often 1M ceftriaxone, 50 mglkg (maximum of 1 g). 
These infants should be reevaluated within 24 hours, and pos-
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itive cultures should be treated as for outpatients <28 days 
old; however, blood cultures positive for Streptococcus pneu­
moniae, known to be sensitive to penicillin, can be treated with 
oral penicillin or amoxicillin. Otherwise treatment should be 
based on clinical appearance at the time of reevaluation. 

Infants 3 to 36 Months Old 
There is no need to screen for occult bacteremia in infants 
with temperatures <39°C (102.2°F). However, those infants 
with persistent fever for more than 2 to 3 days, worsening 
clinical appearance, or temperatures ~39°C without an ap­
parent source of the fever, other than otitis media, constitute 
a higher risk group. They should be evaluated with a WBC 
couot. If the count is ~15,()()O/mm3, a blood culture is indi, 
cated, as well as injection of a parenteral antibiotic (most com­
monly 1M ceftriaxone, 50 mglkg up to a maximum of I g), 
while the cnlture is pending. In addition, a urine sample by 
catheter should be cultured from all boys <6 months of age 
or girls <2 years of age who are treated with antibiotics. This 
higher risk group shonld be reevaluated and treated as de, 
scribed above for outpatient infants 28 to 90 days old. 

Sudden Infant Death Syndrome 
Sudden infant death syndrome (SIDS) is the leading cause of 
death in infants past the neonatal period, peaking at age 2 
months. Characterized by being uoexpected and without ap, 
parent cause, despite thorough postmortem examination, it 
represents a collection of etiologies all involving an abnor­
mality of cardiorespiratory regulation. This divergence of eti­
ologies has so far frustrated attempts to develop reliable 
screening and prevention methods. Many have recommended 
using electronic home monitoring of apnea and bradycardia 
for those infants judged to be at high risk, including siblings 
of SIDS casualties, infants who had apparent life-threatening 
episodes, and those with the other risk factors cited below. 
However, such monitors have generally had little effect on 
reducing the incidence of SIDS in part because of frequent 
poor parent compliance with their use. When employed, they 
can be discontinued if there are no episodes of true apnea for 
16 consecutive weeks. The use of event recorders with the 
monitors has made identifying apneic episodes more objec­
tive and seems to allow shorter periods of monitoring. 

At this time the greatest impact on reducing the incidence of 
SIDS involves targeting those risk factors known to be associ­
ated with a two, to threefold increase in the risk of SIDS. These 
include maternal smoking or drug use, poor prenatal care, com­
plications of delivery and prematurity, shared sleep surface, soft 
sleeping surface, bedding that can cover the face, and prone 
(stomach) sleeping position. Infants who have no medical con­
traindications should be placed for sleep in the supine (back) 
or side position. There are no controlled studies demonstrating 
efficacy, but retrospective studies have showed a strong corre­
lation between sleeping position and SIDS.32-34 

Other Common Problems of the Infant 
Table 17.2 provides short summaries of other frequent prob­
lems of infancy and their management. 

Family and Community Issues 

Child Care 
More than 50% of infants under 1 year of age have parents 
who work outside the home. The physician can encourage 
parents to use paid and unpaid leave to maximize time with 
their child during the fIrst year of life and to select child care 
carefully. A quality child,care setting supports normal infant 
development, but many settings fail to protect health and 
safety or provide adequate developmental stimulation. Chil, 
dren in day care are 2 to 18 times more likely to contract cer­
tain infectious disease including enteric pathogens, respira­
tory pathogens, and herpesvirus infections.26 Parents can fmd 
quality programs in both private homes and child care cen, 
ters; nonprofIt centers generally provide higher quality care 
than for-profit centers.35 Parents can compare several pro­
grams by making scheduled and unscheduled visits to observe 
the emotional atmosphere and sanitation. The optimal 
adult/child ratio before I year of age is 1:3 and should not 
exceed 1:4. The day,care provider should have and carefully 
follow written policies to minimize the spread of infectious 
disease. Staff should (I) be trained in child development; (2) 
be paid sufficiently to minimize turnover; (3) enjoy their in, 
teractions with children, respond positively to children's 
accomplishments, and attend quickly when a child is upset; 
and (4) wash their hands after diapering and before food 
preparation, use disposable tissue for wiping runny noses, and 
routinely wash changing tables. After enrollment, encourage 
parents to continue occasional unscheduled visits and to in­
vestigate sudden changes in their child's behavior such as 
withdrawal, anxiety, or agitation. 

Families and Infants: Risks and Resources 
Normal infant development is promoted by fostering a fam­
ily's strengths and resources but is threatened by individual, 
family, and environmental risk factors (see Chapter 4). Infant 
risk factors include chronic illness, physical handicap, low 
birth weight, growth failure, and developmental delay. Fam, 
ily factors include physical or sexual abuse, family violence, 
neglect, parental depression, chemical dependence, and 
chronic illness. Environmental factors include poverty and en­
vironmental toxins such as lead. Table 17.3 outlines system­
atic approach for identifying some common resources and 
risks for early family development. When possible, screening 
for such risk factors should start prenatally. Early interven­
tion programs promote healthy development and prevent de, 
velopmental delay even when infants and families face seri­
ous medical, psychosocial, and environmental obstacles. 
Effective early intervention has five elements: 

1. Crisis intervention. Take quick action to treat immediate 
threats to safety (e.g., family violence, physical or sexual 
abuse, severe neglect). 

2. Family-centered care. Collaborate with parents and avoid 
labeling a child or parent. Describe the challenge the fam­
ily faces and the strengths and resources they have to as­
sist them. Teach parents about the unique needs and abil-
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Table 17.3. Assessing Resources and Risks for Early Family Development 
Concept 

Social support 

Housing 
Child care 
Transportation 
Finances 
Safety 

Personal health 
STD and HIV Risk 

Emotions 

Alcohol and drugs 

Tobacco 

Interview questions 

Do you have at least one friend or relative you can turn to for support and advice? 
Do you work, attend school, or participate in a religious community? 
Do you have any concerns about housing? 
Do you have any concerns about child care? 
Do you have any concerns about transportation? 
Will you have any problems paying for food and clothing? Vitamins and medications? Health care? 
During the past year, has anyone you know: 

Made you afraid for your safety? 
Pushed, kicked, slapped, hit, or otherwise hurt you? 
Forced sexual or physical contact? 
Tried to control your activities, your friends, or other parts of your life? 

Do you have any guns in your house? 
Do you have any concerns about safety or violence in your neighborhood? 
Do you use a seat belt when you ride in a car? 
Do you use an infant or car seat for each infant and toddler in your family? 
Do your children always use a seat belt? 
In general, how healthy do you consider yourself? (Excellent, good, fair, or poor) 
Have you ever had herpes, gonorrhea, chlamydia, trichomonas, genital warts, or a pelvic infection? 
Have you had two or more sexual partners in the past year? 
During the last 30 days, how much of the time have you felt downhearted and blue? (Very little, some-

times, often, most of the time) 
Have your parents had any problems with alcohol or drugs? 
Does your partner have any problems with alcohol or drugs? 
Have you had any problems in the past with alcohol or drugs? 
During the past 30 days, on how many days did you have at least one drink of alcohol? 
During the past 30 days, on how many days did you have five or more drinks of alcohol in a row, that 

is, within a couple of hours? 
Does anyone in your home smoke tobacco? 
Do you currently smoke or use tobacco? 

HIV = human immunodeficiency virus; STO = sexually transmitted disease. 

ities of their infant. Be optimistic and adapt your inter­
ventions to the family's culture. 

3. Social support. Help families identify supportive family. 
friends, church, or mutual-help groups. 

4. Community resources. Help parents mobilize community 
resources to treat specific needs of the infant and family 
(e.g., specialized day care, parenting classes). 

5. Ecologic model of intervention. Assess the individual in­
fant, family, and physical environment and customize your 
intervention to use the family's specific strengths. Con­
tinue to coordinate the involvement of multiple profes­
sionals and ensure that the overall plan remains suitable 
for the family. Serve as an advocate and catalyst to ensure 
the treatment team addresses unanswered questions. 

Chaotic families disrupted by family violence, sexual abuse, 
or chemical dependence may be difficult to work with, as these 
same problems tend to disrupt the doctor-patient relationship. 
It is important that family-centered care be respectful, cultur­
ally sensitive, and nonstigmatizing. The physician can take a 
leadership role by helping the team and family focus on the de­
velopmental potential of the infant and family. 

Partner Violence (Also See Chapter 28) 
One in five pregnant women experience partner violence 
(domestic violence) during their pregnancy, with higher 
rates among adolescent girlS.36 Partner violence has a well-

documented negative impact on both maternal and infant 
health. Pregnant women who are being abused are more likely 
to delay seeking prenatal care, and experience higher rates of 
depression, anxiety, suicide attempts, alcohol or other drug 
abuse, and tobacco smoking. Abused women are more likely 
to experience pregnancy that is unwanted. Intentional injury, 
often the result of domestic violence, is one of the leading 
causes of death among pregnant women. Although the health 
impact of partner violence on infants needs additional study, 
current research shows that infants born to abused women are 
more likely to have low birth weight and experience prema­
ture birth. Family physicians can play a valuable role by 
implementing standard screening for partner violence among 
all pregnant patients. The most effective strategy involves 
screening at multiple times during the pregnancy, using writ­
ten questions as well as patient interview, and using questions 
with demonstrated reliability and validity. 

Infants of Substance-Abusing Mothers 
Drug abuse during pregnancy significantly increases the risk 
for low birth weight, growth retardation, microcephaly, and 
other anomalies. Fetal alcohol syndrome includes the well­
described triad of growth retardation before or after birth, 
nervous system abnormalities, and midfacial hypoplasia. Car­
diac and renal systems may also be affected. Infants are typ­
ically irritable, have difficulty feeding, and show disorgan­
ized sleep patterns. The full syndrome occurs with heavy 
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drinking throughout pregnancy but lower levels of exposure 
also affect development. The specific effects of prenatal ex­
posure to cocaine and other drugs of abuse are less well de­
scribed. Exposure to one substance is often confounded by 
abuse of other drugs and social and environmental factors 
(e.g., diet and prenatal care) that correlate with chemical de­
pendence and are known to affect infant outcome.37 

Parents should be encouraged to seek treatment for chem­
ical dependence at any point during pregnancy or after birth. 
When maternal drug abuse is suspected, infants should be 
evaluated and treated for acute withdrawal symptoms and then 
referred for developmental assessment and early intervention. 

Adolescent Parents 
Adolescent parents are often perceived as high risk, when in 
fact adolescent girls who have access to appropriate resources, 
including pre- and postnatal care, give birth to healthy infants 
and raise children who are well adjusted. True risk factors are 
poverty, lack of access to health care, family violence, and 
substance abuse. Adolescents who grow up in a family with 
violence, sexual abuse, or chemical dependence initiate sex­
ual intercourse at an earlier age than the general population 
and experience a higher rate of pregnancy. 

When working with adolescent parents, (1) expect a posi­
tive outcome while offering respect and dignity; (2) encour­
age family support, if appropriate, including support of the 
father and his family; (3) encourage use of community re­
sources (child care, parenting classes, education, early inter­
vention programs); (4) initiate family planning early during 
the pregnancy; and (5) encourage continued education and de­
lay of the birth of another child (delay by as little as 6 months 
and completion of high school improves long-tenn social and 
economic outcome). 

Public Policy 
Federal law PL99-457 encourages states to develop programs 
that identify and provide services to children at risk from birth 
to age 3 years. By statute these early intervention programs 
are to be individualized, family-centered, and involve the pri­
mary care physician. hnplementation varies from state to 
state, making it important for physicians to familiarize them­
selves with local programs and resources. 
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18 
Communicable Diseases of Children 

Dennis}. Baumgardner 

The communicable diseases of childhood are a source of sig­
nificant disruption for the fantily and a particular challenge 
to the fantily physician. Although most of these illnesses are 
self-limited and without significant sequelae, the socioeco­
nomic impact due to time lost from school (and work), costs 
of medical visits and remedies, and parental anxiety are enor­
mous. Distressed parents must be treated with sensitivity, 
patience, and respect for their judgment, as they have often 
agonized for hours plior to calling the physician. They are 
usually greatly reassured when given a specific diagnosis and 
an explanation of the natural history of even the most minor 
syndrome. It is essential to differentiate serious from benign 
disorders promptly (e.g., acute epiglottitis versus spasmodic 
croup), recognize serious complications of common illnesses 
(e.g., varicella encephalitis), and recognize febrile viral syn­
dromes (e.g., herpangina), thereby avoiding antibiotic misuse. 
To this end. differential diagnosis is the primary emphasis of 
this chapter. 

Common Cold 
An infant or child with "a cold," as described by the parent 
or caretaker, may have one of several viral-like respiratory 
syndromes.'·2 A "bad cold" may represent simply tha~ or it 
may be a specific, sometimes serious, disorder such as bron­
chiolitis. A common cold is defmed as an acute viral disease 
consisting of nasal stuffiness, sneezing, coryza, throat irrita­
tion, and minimal to no fever. Routine laboratory studies are 
unnecessary, and the required treatment is minimal. If signs 
and symptoms deviate from these criteria, the history, phys­
ical examination, and appropriate laboratory studies often 
define one of several other more specific respiratory syn­
dromes, as summarized in Table 18.1, which also outlines 
management of the common cold and these particular respi­
ratory syndromes. 

Key points are that (I) a significant pharyngitis is not pres­
ent with most colds; (2) most colds are 3- to 7 -day illnesses (ex­
cept for Jingeting cough and coryza for up to 2 weeks); and (3) 
abrupt worsening of symptoms or development of high fever 
mandates prompt reevaluation. Tonsillopharyngitis (hemolytic 
streptococci, Epstein-Barr virus, adenovirus, Corynebacterium) 
usually manifests as a sore throat, fever, erythema of the ton­
sils and pharynx with swelling and edema, often headache, and 
cervical adenitis. In addition to entities listed in Table 18.1, colds 
must also he differentiated from allergic rhinitis, asthma, nasal 
or respiratory tree foreign bodies. adenoiditis, otitis media, si­
nusitis, diphthetia, influenza, bronchitis, respiratory mycoplas­
ma! and chlamydial infections, measles prodrome, and pneu­
monia.2 Specific viral diagnosis (culture or rapid diagnostic 
testing) is generally unnecessary for the common cold but may 
be useful to confinn specific syndromes such as pharyngocon­
junctival fever or when used for the first few cases of an out­
break of similar illnesses, especially to confirm agents such as 
influenza A or B or the respiratory syncytial virus. 

Croup 
Croup is a spectrum of viral respiratory syndromes charac­
terized by varying degrees of inspiratory stridor, cough, and 
hoarseness due to laryngeal-region obstruction. These syn­
dromes include laryngitis (older children and adults) and non­
recurrent and spasmodic croup (diseases of young children 
caused predontinantly by parainfluenza I viruses). Prompt di­
agnosis and assessment of the severity of croup-like illnesses 
are essential. Table 18.1 lists salient features of croup syn­
dromes and the often-similar life-threatening illnesses acute 
epiglottitis and bacterial tracheitis (a superinfection).l-IO In 
addition, laryngeal diphtheria must always be considered in 
conjunction with croup; it is differentiated by immunization 
history, relatively slow progression of the disease, greater de­
gree of hoarseness, and pharyngeal signs of diphtheria.2.6.7 



Respiratory Syncytial Virus 
The respiratory syncytial virus (RSV) is the major cause ofbron­
chiolitis and pneumonia in young children, with outbreaks oc­
curring, with regularity, yearly during the winter and early 
spring. An abrupt increase in bronchiolitis and pediatric pneu­
monia in a community suggests RSV infection, which may be 
confmned by perlorndng viral cultures or rapid diagnostic tests 
in initial cases. Naturally acqnired immunity to RSV is incom­
plete, and repeated infections are common, although the primary 
encounter generally results in the most severe illness. Bronchi­
olitis must be differentiated from asthma, an often-difficult task. 
Asthma is favored by the following factors: age over I year, 
atopic family history, repeated attacks, sudden onset without pro­
drome, and a prompt response to J3-agonists (see Chapter 83).9,10 

The common respiratory viruses vary in pathogenesis, with 
signs and symptoms of rhinovirus, coronavirus, and respira­
tory syncytial virus infections resulting largely from the host 
response. Influenza and adenoviruses can lyse infected cells 
and cause inflammation by direct tissue damage. RSV, in­
fluenza, parainfluenza, rhinovirus, adenovirus, and others can 
exacerbate asthma. Current investigations are exploring the 
ability of childhood RSV and adenovirus infection to cause 
asthma or chronic obstructive lung disease later in life, perhaps 
in concert with cigarette smoke and host genetic factors. I 1,12 

Acute Parotid or Cervical Swelling 
Parotid gland enlargement results in visible swelling distrib­
uted fairly evenly above and below the angle of the jaw; the 
swelling of acute cervical adenitis remains below the jaw. El­
evated serum amylase may differentiate parotitis from cervical 
adenitis, abscess, or other mass but is not specific for mumps. 
Exudation of pus is seen with suppurative parotitis, which may 
be caused by Staphylococcus, Streptococcus, Haemophilus in­
jluenzae, or other bacteria. Other causes of acute parotitis in­
clude viruses-influenza, parainfluenza, Coxsackie, entero­
cytopathogenic human orphan virus (ECHO), Epstein-Barr, 
cytomegalovirus (CMV), herpes, human immunodeficiency 
virus (HIV), lymphocytic choriomeningitis-and certain 
drugs.2,1J Juvenile recurrent parotitis is a childhood disease 
of unknown etiology typified by recurrent attacks of acute 
unilateral or bilateral parotid swelling with pain, fever, 
malaise, and sometimes purulent exudate.13 

Acute unilateral cervical adenitis2,14 in children is usually 
caused by J3-hemolytic streptococci or Staphylococcus au­
reus, and it generally is a result of spread from local infec­
tions of the head, neck, or teeth. Usual findings are a large, 
tender, unilateral cervical mass, with or without overlying ery­
thema, fever, and leukocytosis. The diagnosis may be made 
on clinical grounds, but needle aspiration of the inflamed node 
for Gram and acid-fast stains and cultures is often useful. A 
skin test for tuberculosis should be considered. Complications 
may include node suppuration or bacteremia. 

Initial empiric antibiotic therapy is oral dicloxacillin, cepha­
lexin, or amoxicillinlclavulanic acid (Augmentin). Incision 
and drainage should generally be peIformed for fluctuant or 
pointing nodes. Close follow-up is mandatory. Causes of bi-
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lateral acute cervical adenitis are infectious mononucleosis, 
tularemia, and diphtheria. Subacute disease may be caused by 
nonspecific viral pharyngitis, f3-hemolytic streptococci, cat­
scratch fever, mycobacteria, and fungi. 2•14 

Mumps 
Mumps virus infects only humans and causes a systemic ill­
ness, which may serve as a prototype for other systemic vi­
ral illnesses. It is spread priruarily by respiratory droplets. The 
usual incubation period is 16 to 18 days (range 12-25 days). 
The period of communicability ranges from 7 days before 
swelling to 9 days after. The disease is most common during 
late winter and spring in North America, where a few thou­
sand cases still occur each year. Mumps is predominantly a 
disease of school-age children.1,15,16 

Clinical Presentations and Diagnosis 
Approximately 30% of infections are subclinical. The classic 
symptoms are bilateral or unilateral parotid gland swelling 
(present for up to 10 days) and fever up to 40°C (104°F) last­
ing I to 6 days. Parotitis may be preceded by several days of 
nonspecific symptoms including malaise, fever, headache, 
myalgias, anorexia, and, rarely, a rash. Other salivary glands 
may be swollen as well. The clinical diagnosis is made after 
observation of typical signs and symptoms in patients with 
outbreak-associated disease or known mumps exposure; how­
ever, diagnostic testing for measles should be done for 2 or 
more days of parotitis without other obvious cause. Mumps 
virus may be isolated from throat washings, urine, cere­
brospinal fluid (CSF), and other bodily fluids. A variety of 
serologic tests are available. I ,15,16 

Serious sequelae may occur without observable parotitis. 
Meningeal signs are present in about 10% of cases, but 
meningoencephalitis is rare. I Most encephalitides are charac­
terized by fever, vomiting. meningismus, headaches, and 
sometimes seizures, and the CSF shows lymphocytosis. 17 

Most patients experience full recovery, but persistent seque­
lae include paralysis, seizures, cranial nerve palsies, and hy­
drocephalus. 15 Other mumps-related neurologic sequelae may 
occur. Hearing should be tested following mumps, as loss may 
occur even in the absence of encephalitis. 

Mumps orchitis18 is rarely seen in prepubertal boys but oc­
curs in up to 35% of adolescents. It is generally unilateral and 
follows parotitis (if present) by 4 to 8 days (up to 6 weeks); 
the average duration is 7 to 10 days. Symptoms and signs in­
clude gradual testicular pain and swelling and often fever. Epi­
didymitis or reactive hydrocele may occur. hnpaired fertility 
occurs in 13% of cases, but complete sterility is infrequent. 

A self-limited monoarticular or migratory polyarthritis may 
occur I to 3 weeks after parotitis (if present). Fever is often 
present along with variable elevations of the erythrocyte sedi­
mentation rate (ESR).19,20 Other rare complications of mumps 
include miscaniage, thyroiditis, nephritis, pancreatitis, my­
ocarditis, mastitis, ataxia and other systemic manifestations.I,ls 

Management and Prevention 
Treatment of viral parotitis, including mumps, is supportive 
and may include analgesics/antipyretics, fluids, and rest. Bed 
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Table 18.1. Selected Respiratory Tract Syndromes in Children1,2 

Syndrome 

Common cold2,3 

Pharyngoconjunctival 
feverS 

Herpangina 

Pertussis (whooping 
cough) 

Laryngotracheitis 
(nonrecurrent 
croup)6,7 

Spasmodic croup6 

Usual etiologic agents 

Viral agents: rhino-, corona-, para­
influenza, respiratory syncytial (RSV); 
adeno·, influenza; occasional: 
entero-, Coxsackie-, reo-; 
Mycoplasma pneumoniae 

Adenoviruses 

Coxsackie A and B, and echoviruses 
? Herpes simplex virus 

Toxicogenic strains of Bordetella 
pertussis (whooping cough 
syndrome can be caused by 
B. parapertussis, B. bronchiseptica, 
C. trachomatis, C. pneumoniae, 
M. pneumoniae, adenoviruses) 

Parainfluenza virus types 1-3; 
influenza virus, adenovirus, RSV, 
measles; Mycoplasma pneumoniae 

Same as nonrecurrent croup 

Typical clinical presentation 

Children: Throat irritation, nasal stuffiness; then sneezing, 
clear rhinorrhea; followed in 1-3 days by more purulent 
rhinorrhea, nasal obstruction, subjective sore throat. May 
have malaise, myalgias, chilly feelings, headache, anorexia, 
mild fever, cough. Nasopharyngitis: Same as above plus 
objective evidence of pharyngitis. Infants: Coryza, often 
nasal congestion, irritability, restlessness. More often febrile 
than children. May have feeding/sleep disturbance, 
vomiting, diarrhea. 

Abrupt onset of fever, pharyngitis, conjunctivitis (less 
common if unassociated with swimming); often headache, 
anorexia, cervical adenopathy, adenoid hypertrophy, eye 
discomfort, flushed face. May have malaise, myalgias, 
gastrointestinal symptoms, migratory palpebral erythema. 
May persist 2 weeks. 

Sudden onset of fever up to 41.1 'C (106'F) followed by 1-14 
small papular to vesicular to ulcerative lesions on 
erythematous base on anterior tonsillar pillars, soft palate, 
uvula, tonsils, posterior buccal mucosa. May have anorexia, 
drooling, sore throat, coryza, headache, abdominallback 
pain, vomiting, diarrhea. 

Catarrhal stage: mild upper respiratory symptoms with cough; 
can progress to paroxysmal state: severe bursts of cough 
with inspiratory whoop followed by emesis. Mild or no fever. 
Whoop may be absent in older children or <6 months old. 
Apnea common in those <6 months old. Duration of 
uncomplicated cases: 6-10 weeks. 

Most common ages 3 months to 3 years; male: female, 1.5:1; 
prodrome (2-5 days) of mild fever, rhinorrhea, malaise, 
sore throat, cough; then onset of barking seal-like (croupy) 
cough, gradually increasing inspiratory stridor, fever up to 
40.6°( (10S°F), hoarseness, mildly inflamed pharynx. 
Wheezing if laryngotracheobronchitis. Duration: 2-7 days. 

Same ages as nonrecurrent croup; male/female 6:1. Minimal 
to no prodrome. Sudden nocturnal onset of croupy cough, 
history dyspnea and inspiratory stridor. No fever. Often 
family or history of prior attacks and/or allergy/asthma 
history. Duration: 2-4 hours/episode. 



Diagnosis 

Clinical. Viral cultures 
or diagnostic tests not 
routinely warranted. 
Rule out tonsillo­
pharyngitis (see text). 

Clinical. For specific 
diagnosis: conjunctival! 
pharyngeal viral 
culture; rapid antigen 
tests; paired serology. 

Clinical. For specific 
etiology: viral culture 
of lesions, throat or 
rectum. 

Nasopharyngeal culture 
on special media 
(notify Lab in advance). 
Many false-negative 
cultures. Serology 
problematic. New 
tests being researched. 

Clinical. Correct 
diagnosis essential. 
Funneling of tracheal 
lumen (steeple sign) 
on frontal x-ray most 
consistent finding, 
but nonspecific, and 
often not present. 

Clinical. Correct 
diagnosis essential. 

Management 

Increased fluids, saltwater nose drops! 
sprays and/or increased humidification; 
dextromethorphan or codeine cough 
suppressant at bedtime in children if 
cough disturbs sleep. Warm saltwater 
gargles and/or judicious use of 
antiseptic/anesthetic throat sprays/ 
lozenges if nasopharyngitis. Consider 
ibuprofen or acetaminophen if significant 
fever or aches, although acetaminophen 
and aspirin may increase rhinovirus 
symptoms and prolong viral shedding.4 
Efficacy of echinacea and other herbals 
is unproved. Studies on zinc lozenges 
are mixed. New antivirals being studied.3 

Same as nasopharyngitis. Avoid steroid­
containing ophthalmic preparations. 

Fluids, supportive care. Useful local treat­
ment of oral lesions: mixture of equal 
parts of viscous lidocaine 2% (Xylocaine), 
diphenhydramine (Benadryl) elixir, 
aluminum/magnesium hydroxide (antacid); 
four drops to lesions prior to feeding 
up to five times/day (dispense 6 mL if 
infant). 

Supportive care. Hospitalize infants and 
those with severe disease. Erythromycin 
40-50 mg/kg/day PO in four divided 
doses (maximum 2 glday) for 14 days 
may ameliorate disease if started in 
catarrhal stage; thereafter limits spread 
to others. (Trimethoprim/sulfa, newer 
macrolides unproved alternative.) 

Humidified air (oxygen if needed based 
on oximetry). Severe: dexamethasone 
0.6 mglkg 1M; nebulized epinephrine 
(racemic epinephrine 2.25% or 
L-epinephrine 1 :1000) 0.25 or 0.5 mL 
in 2~3 mL normal saline (anticipate 
rebound stridor); hospitalize unless 
improvement sustained for 2~3 hours, 
reliable follow-up. Moderate: dexam­
ethasone 0.15--0.6 mglkg PO (most 
cost-effective choice) or 1M or one or 
more doses of nebulized budesonide 
2 mg; consider epinephrine. Mild: 
close parental observation; consider 
nebulized budesonide. 

Avoid overtreatment! Humidification. 
Mild sedative at bedtime to prevent 
further attacks if certain of diagnosis. 
May need to be treated as above if 
cannot promptly differentiate from 
nonrecurrent croup. 
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Compl ications 

Secondary infections: otitis 
media, acute sinusitis, 
bacterial adenoiditis, 
pharyngitis, pneumonia; 
rarely: meningitis, 
encephalitis if young 
infantlimmunocompro­
mised (adenovirus). 

Superficial keratitis; second­
ary infections: sinusitis, 
otitis media, bacterial 
conjunctivitis. 

Rarely: myocarditis, 
meningitis, encephalitis. 

Severe disease in infants. 
Pneumonia, seizures, 
encephalopathy. Case­
fatality rate 0.5% in <6-
month-olds in U.S. 

Severe airway obstruction 
requiring intubation 
(uncommon), rare: 
respiratory failure, 
pulmonary edema, 
pneumothorax/mediastinum. 
Laryngotracheopneumonitis. 
Bacterial tracheitis. 

Nonspecific, similar to 
common cold. 

Prevention 

Good hand-washing. 
Isolation of patients 
impractical. Crowd/ 
contact avoidance if 
susceptible to 
complications. 

Adequate pool chlori­
nation. Exclude ill 
persons from pools 
2::2 weeks after 
recovery. Good 
hand-washing. 

General preventative 
measures not neces­
sary. Avoid unneces­
sary exposure to 
known cases. Good 
hand-washing and 
hygiene. 

Respiratory isolation: 
for 5 days after 
initiation of erythro~ 
mycin (3 weeks after 
onset of paroxysms 
if untreated). Prophy­
laxis: same 14 day 
antibiotic regimen 
as for treatment for 
household, day care, 
and other close 
contacts of all ages. 

Immunization: universal, 
usually given as OPT 
vaccine.1 

No specific recommen­
dations. 

No specific 
recommendations. 
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Table 18.1. Selected Respiratory Tract Syndromes in Children1,2 (Continued) 

Syndrome Usual etiologic agents Typical clinical presentation 

Acute epiglottitis7 Haemophilus influenzae type b; rarely: Typically 3--8 years old (less often <1 year, or adult). 
staphylococci, streptococci, others Prodrome uncommon. Abrupt onset and rapid progression 

of fever, marked apprehension, variable degrees of 
respiratory distress. No cough. May have sore throat, 
dysphagia, drooling, delirium, stridor, choking sensation. 
Looks toxic, has cherrywred epiglottis, is in a sitting forward 
position with protruding chin/tongue; leukocytosis with left 
shift. (If <2 years, may appear like croup at first.) 

Bacterial 
tracheitis7,8 

Bronchiolitis9,lO 

Staphylococcus aureus, Moraxella 
catarrhalis, streptococci, 
H. influenzae, others 

RSV (up to 75%), adenovirus, Para­
influenzaw and influenza viruses, 
rhinovirus, mumps, Mycoplasma 
pneumoniae 

rest and medications have not been shown to prevent mumps 
orchitis, but rest, scrotal elevation, ice packs, and antiinflam­
matory medications may ease scrotal symptoms. I8 

Mumps patients should have respiratory isolation and be 
excluded from school or day care until all manifestations have 
cleared. This period lasts 9 days after the onset of parotid 
swelling. 1 Mumps immune globulin is of no value. Mumps 
vaccine1,15 does not prevent infection following known ex­
posure but may be given in this setting to protect against sub­
sequent exposures. Live mumps vaccine is usually given in a 
two-step regimen with measles and rubella vaccines (MMR). 
Outbreaks may occur despite high vaccination rates. 16 

Kawasaki Disease 
Kawasaki disease (mucocutaneous lymph node syndrome) is 
an acute vasculitis that primarily affects infants and young 
child.ren.21-24 It must be included in the differential diagno­
sis of fever, cervical adenitis, acute exanthems, and other mu­
cocutaneous diseases. The etiology is unknown, but is likely 
infectious, perhaps involving bacterial superantigens. There 
are no known socioeconomic or climatic risk factors and no 

Combined symptoms of croup and epiglottis. Slow or rapid 
clinical progression following croupwlike onset; high fever, 
toxicity, stridor, bandemia. 

Age =:;;2 years (especially =:;;6 months) prodrome of coryza, 
fever to 40°C (104°F), gradually deepening cough (may 
be paroxysmal and induce emesis, no whoop); then 
dyspnea, tachypnea, prolonged expiration, chest wall 
retractions, wheezing and/or rales/rhonchi (apnea possible 
in young infants). Chest xwray: hyperinflation, multiple 
interstitial infiltrates. 

evidence of person-towperson spread. Most cases occur in chilw 
dren younger than 5 years; it is rare under 6 months, and the 
male/female ratio is 1.4: 1.0. It is worldwide and most preva­
lent in persons of Oriental descent. 

Clinical Presentation and Diagnosis 
Kawasaki disease is diagnosed on the basis of 5 days or 
more of fever and at least four of the following principal 
clinical features: (1) changes in peripheral extremities 
(acute: erythema and edema of hands/feet; convalescent: 
membranous desquamation of fingertips); (2) polymorphous 
exanthem; (3) bilateral, painless, nonexudative conjunctival 
injection; (4) changes in lips and oral cavity, such as ery­
thema and cracking of lips, strawberry tongue, diffuse in­
jection of oral and pharyngeal mucosa; and (5) acute, non­
purulent cervical lymphadenopathy (;;::: 1.5 em in diameter), 
usually unilateral.20,21 Patients with features of Kawasaki 
disease who do not fulfill the criteria should be considered 
to have it if coronary artery disease is detected by echocar­
diography or coronary angiography. Young children particw 
ularly may have atypical disease (not fulfilling all criteria). 
A high index of suspicion must be used to avoid delayed 



Diagnosis 

Clinical features plus 
either enlarged 
epiglottis (thumb sign) 
on slightly extended 
lateral neck x-ray, or 
experienced, controlled 
view of epiglottis with 
intubation standby. 
Epiglottic and blood 
cultures for retro-
spective confirmation. 
Direct antigen test 
for H. influenzae of 
blood and urine may 
be helpful. 

Direct laryngoscopy and 
bronchoscopy. Usually 
normal epiglottis but 
subglottic narrowing, 
purulent tracheal 
secretions. Positive 
tracheal cultures. 

Management 

Advanced planning/rapid diagnosis. 
Intensive care. Endotracheallnasotracheal 
intubation. Ceftriaxone (Rocephin) or 
cefotaxime (Claforan) intravenously if 
H. influenza; appropriate empiric 
antibiotics if other agents suspected. 
(Racemic epinephrine, corticosteroids 
not indicated.) 

Rapid bronchoscopy/diagnosis. Intensive 
care. Endotracheal intubation or 
tracheostomy frequently required. 
Antibiotics (empirical choice 
vancomycin/ceftriaxone). 
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Complications 

Abrupt airway obstruction 
with risk of death. Extra­
epiglottic metastatic in­
fection rare, despite 
bacteremia. 

Respiratory arrest, sepsis, 
tracheal damage. Toxic 
shock syndrome if staph 
(rare) 

Prevention 

H. influenzae type b 
vaccine (has reduced 
incidence). Rifampin 
prophylaxis for all 
nonpregnant house­
hold contacts lif H. 
influenzae) with at 
least one contact. 
Day-care: give if 
~two invasive cases 
over 60-day period. 
Dosage 20 mglkg 
(maximum 600 mg) 
daily by mouth x4 
days.l 

For H. influenzae type 
b, see above. 

Clinical and epidemio- Supportive care, hydration, oxygen, res- Apnea/respiratory failure 
most likely first 48-72 
hours after onset of 
dyspnea. Bronchospasm. 
Respiratory abnormalities 
later in life still being 
investigated. 

Contact isolation for 
young children/infants. 
Large droplet precau­
tions, cohort nursing, 
careful hand-washing 
and eye/nose goggles 
in the hospital. 
Breast-feeding seems 
to lower incidence. 
Avoid second-hand 
smoke. RSV immuno­
globulin for prophy­
laxis of high-risk 
populations.1 

logic grounds (see text). piratory monitoring. Individualize treat-
Viral culture and/or ment. Minimal to no benefit from 
rapid antigen tests for bronchodilating agents; epinephrine 
RSV. aerosols may be more beneficial than 

albuterol. Corticosteroids of no clear 
benefit. 

diagnosis. A typical case21 ,22 usually begins with fever up 
to 40'C (104') for 4 to 5 days to 4 weeks, the onset of which 
is followed shortly by bilateral conjunctival injection. A 
fairly generalized morbillifonn or urticaria-like rash appears 
within 5 days of illness, characterized by perineal area 
desquamation and erythema of the lips, pharynx, tongue, 
and hands and feet (with induration). Finger and toe desqua­
mation usually begins 10 to 20 days after onset of fever. 
Clinical reexacerbations may occur, and skin peeling may 
recur for several years. 

Other noncardiac signs and symptoms that may be present, 
by system, include the following21 ,22: (1) gastrointestinal: 
vomiting, diarrhea, abdominal pain, gallbladder hydrops, 
ileus, mild jaundice, or transaminase level elevation; (2) blood: 
elevated ESR, positive C-reactive protein, leukocytosis with 
left shift, mild anemia, thrombocytosis (after 2-3 weeks); (3) 
urinary: sterile pyuria, proteinuria; (4) skin: transverse fur­
rows of fingernails during convalescence, peripheral gan­
grene; (5) respiratory: cough, rhinorrhea, pulmonary infiltrate; 
(6) musculoskeletal; arthralgias, arthritis; (7) neurologic; 
aseptic meningitis, irritability, facial palsy; (8) sensory: hear­
ing loss, tympanitis, uveitis. 

Association of RSV with 
otitis media, SIDS, CNS 
disorders, myocarditis, 
heart block. 

Cardiovascular Complications 
Early in the disease, signs of myocarditis become apparent in 
25% of patients and include tachycardia, gallop rhythm, elec­
trocardiogram (ECG) changes, pericardial effusion, and mi­
tral or aortic valve insufficiency. Heart failure or shock can 
occur. The major feature affecting the otherwise excellent 
prognosis for Kawasaki disease is coronary artery involve­
ment. Coronary dilatation may be noted as early as 6 days to 
4 weeks after the onset of fever. Frank coronary artery 
aneurysms may occur and can be identified by skilled 
echocardiography in most cases. Fortunately, most aneurysms 
resolve within 1 to 2 years.21- 23 

Management 
Goals of management are control of the acute inflammatory 
process and prevention of coronary artery involvement (which 
may include empiric treatment of possible cases). Aspirin 
(80--100 mglkg/day in four divided doses) is initiated once 
the diagnosis is tentatively made. A single infusion of intra­
venous ganuna globulin (2 glkg) is given, and a repeat dose 
should be considered if fever is persistent. After resolution of 
fever and other inflammatory signs, aspirin is continued at a 
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single daily dose of 3 to 5 mglkg/day for its antiplatelet effect. 
It may be discontinued at 6 to 8 weeks if no coronary in­
volvement is present. Aspirin is continued at 3 to 5 mg/kg/day 
indefinitely if coronary involvement is present. Dipyridamole 
(Persantine) is used if the patient is aspirin intolerant, and added 
to aspirin in selected cases of coronary involvement.21 ,22 

An echocardiogram is obtained as soon as the diagnosis of 
Kawasaki disease is suspected and repeated at 2 to 3 weeks 
and at 6 to 8 weeks if initially negative. All patients with sig­
nificant coronary artery disease are followed initially and sub­
sequently in conjunction with a cardiovascular team experi­
enced in the treatment of Kawasaki disease complications. 
Guidelines for comprehensive follow-up are based on risk 
leve1.23 The overall prognosis is good. Those with large 
aneurysms or coronary artery obstruction are the most at risk. 

Viral Exanthems 
Many viruses produce exanthems in children. Like mumps (dis­
cussed above), many of these systemic illnesses are subclini­
calor occasionally produce significant and varied sequelae. The 
major entities and their management are summarized in Table 
18.2.24-32 The diagnosis is largely clinical, but some overlap 
does occur (e.g., mild fonns of measles resembling other ex­
anthems and roseola-like illnesses caused by enteroviruses and 
other agents). Laboratory tests that may be helpful include (1) 
serology for measles and rubella; (2) rubella culture; (3) im­
munoglobulin M (lgM) titers for parvovirus B19; (4) Tzanck 
smear, direct immunofluorescence, serology. or culture for vari­
cella-zoster, herpes, and other viruses.1•25 

Other childhood viral exanthems,25 with and without fever, 

Table 18.2. Major Exanthem Producing Viral Diseases in Childhood24,25 

Epidemiology: 
incubation Period of 

Disease Agent period Transmission contagion 

Measles 
(rubeola)2b 

Rubella 
(German 
measles) 

Roseola 
(exanthem 
subitum)28,29 

Measles virus 
(paramyxo­
virus) 

Rubella virus 
(togavirusl 

Human herpes-
virus 6B 
and 7 

8--12 days until 
symptoms; 
avg. 14 days 
until rash 

14--23 days 

5-15 days 
(mean of 
~-10 days) 
for human 
herpes virus 
68 

Direct contact 
with infectious 
droplets; airborne 
spread 

Direct or droplet 
nasopharyngeal 
~euetion contact 

Horizontally by 
saliva; 95% of 
cases are 6 
months-3 years 
old 

3-5 days before 
rash to 4 days 
after 

7 days before 
rash to 14 
days after 
(up to 1 year 
if congenital) 

Unknown (prob-
ably maximal 
during febrile 
phase) 

Rash: 
description Distribution of rash 

Purpli~h-red, maculo- Generalized after distal 
papular, blotchy spread from hairline, 

will include palms! 
soles 

Diffuse, discrete, Starts on face, spreads 
reddish-pink, distally to trunk and 
macular extremities 

Rose-pink macules Starts on trunk, 
and papules spreads to head 

and extremities 
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include the maculopapular, petechial, purpuric, or vesicular ex- ticarial rash).33 Zoster, characterized by vesicles and bullae on 
anthems of enterovirus and adenovirus infections. Hand-foot- an erythematous base in dermatomal distribution, may occur in 
mouth disease (usually Coxsackie virus), presents as macules children of all ages following acquisition of the varicella-zoster 
aod vesicles of the haods aod feet following a prodrome, in as- virus (see Chapter 116). Viral exaothems must be differenti­
sociation with oral vesicles aod ulcers. A papular purpuric ated from bacterial (e.g., scarlet fever), rickettsial, aod parasitic 
gloves and socks syndrome is caused by parvovirus B19, Cox- infections; the rash of mononucleosis, particularly following 
sackie, and other viruses, and a variety of skin manifestations amoxicillin; drug and toxin-mediated eruptions; and other der­
are associated with parvovirus BI9.24.30.31 A unilateral lat- matologic disorders (see Chapters 38,115,116). 
erothoracic (eczematous or scarlatiniform) exanthem has been 
described and is presumably of viral urigin.24 A variety of in- Viral Gastroenteritis 
fections produce symmetric, flat-topped erythematous papules 
of the face, buttocks, and extremities (Gianotti-Crosti syn- Viral gastroenteritis is the most common identifiable cause of 
drome) in young children. Similarly, a number of viruses, par- acute childhood diarrhea in the United States, with rotavirus the 
ticularly rubella and parvovirus, may cause the STAR complex most frequent agent in young children. Annual rotavirus epi­
(sore throa~ elevated temperature, arthritis, aod pruritic ur- dentics begin in Mexico during late fall aod progress ,y,temat-

Clinical 
Duration presentation: Congenital 
of rash fever Other symptoms Course Management Complications infection Prevention 

4-7 days Moderate to Conjunctivitis, Fever, cough, Supportive. Otitis media, Preterm labor, Live attenu-
high, 5 days coryza, cough, conjunctivitis Vitamin A if croup, broncho- miscarriage, ated measles 

Koplik's spots starts first; rash 6 months to pneumonia, low birth vaccine 
(white spots on appears on days 2 years old diarrhea, en- weight. usually given 
red oral mucosa 3-7; mild, hospitalized cephalitis, asMMR. 
opposite first! modified course with compli- subacute Recommen-
second molars). seen if partial cations, or if sclerosing dations for 

passive immunity; >6 months panencephalitis, special 
atypical if older with risk hearing loss, situations 
vaccine used; factors or thrombocytopenic available. ' 
severe, may lack malnutrition.' purpura, others. For exposed 
rash if immuno- susceptibles: 
compromised.27 measles 

vaccine; 
consider 
immune 
globulin 
IIGIO.25 
ml/kg/M 
for normal 
hosts 
(within 6 
days),0.5 
~Ljkgif 
Immunocom-
promised.' 

3-4 days Mild Headache, malaise, Starts with adena- Supportive. Encephalitis, Risk of fetal live rubella 
coryza; post- pathyand thrombocyto- infection vaccine 
auricular sub· malaise; fever penia. and con- usually 
OCCipital, and rash genital given as 
posterior begin on day 3. rubella MMR. 
cervical syndrome 
adenopathy; (fetal death, 
polyarthralgia prematurity, 
(arthritis). congenital 

defects). 
Hours to High, contin- Coryza, diarrhea, Abrupt fever and Supportive, con- Seizures, encephalitis, Rare intra- None. 

days uous up to red pharyngeal irritability for 3-7 trol of fever, thrombocytopenia; uterine or 
40.6°( papules, otitis days; rash starts consider virus may persist, perinatal 
1105.1 °FI media, cough, with resolution ganciclovir then reactivate; transmission 

lymphadenopathy; of fever (rash if severe ond in immunosup- postulated; 
WBC count may be absent) immuno- pressed may cause no anomalies 
normal or low. compromised fever, hepatitis, reported. 

pneumonia, bone 
n:aarrow suppres-
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Table 18.2. Major Exanthem Producing Viral Diseases in Childhood24,25 (Continued) 

Epidemiology: 
incubation 

Disease Agent period Transmission 
Erythema PalVovirus 4--21 days Presumed respiratory 

infectiosum B·19 secretions and 
(fifth blood; school/day 
disease)30,31 care outbreaks 

occur (attack 
rates up to 50% 
in households) 

Chickenpox Varicelta- 10-22 days Direct contact with 
zoster virus lesions or air-
{a herpes- borne droplets 
virus) 

ically across the continent, reaching the Northeast by spting. 
Nosocomial and day-<:are outbreaks are common. Although II}­
tavirus infections occur most often in children 6 months to 2 
years of age, all ages are affected, including one third of par­
ents of affected children (see Chapter 94). The virus lyses en­
terocytes of the upper jejunal villi, which frequently induces a 
secondary lactose intolerance of up to 3 weeks' duration. As 
with most viral causes of gastroenteritis, the resulting diarrhea 
is usually watery and nonbloody, and fever, if presen~ is mild. 
Three days of vomiting usually precedes or accompanies 3 to 
10 days of diarrhea, which may result in considerable dehydra­
tion. Fever and abdominal pain may also occur.1.34-36 

Period of Rash: 
contagion description Distribution of rash 

Before rash Intense erythema of Body rash starts 
appears (;:::7 cheeks (perhaps on extremities 
days after ears) with circu- (not palmI 
illness if moral sparing soles), spreading 
aplastic crisis) ("slapped cheeks") centrally or 

often followed in 1 caudally (may 
day by symmetric, be atypical! 
reticulated red ruhelliforml 
maculopapular 
rash 

1-2 days before Scattered erythematous Progressive, 
rash to 5 days macules that vesic- diffuse, in-
after (and for ulate, rupture and cludes scalp 
duration of crust (often all types 
vesicles) of lesions seen at 

presentation). 

Norwalk virus causes community and common source out­
breaks in school-age and older children and adults. Symptoms 
last 12 to 60 hours with nausea (predominant symptom), vom­
iting, and diarrhea followed in up to half of the children by 
fever, chills, headache, myalgias, and malaise. Adenovirus 
type 40 and 41 infections peak in children younger than 2 
years of age and cause a 5- to 12-day rotavirus-like illness in 
which diarrhea predominates.1,35 

Astrovirus and caliciviruses other than Norwalk virus oc­
casionally cause a milder rotavirus-like illness. Respiratory 
symptoms often occur in conjunction with gastroenteritis 
viruses, but it is usually coincidental. 35 



Clinical 
Duration presentation: 
of rash fever Other symptoms 

Cheeb: 
1-4 days 
Body rash: 
flurtuation 
with envi­
ronmental 
change~ 
tor w(>cks 

SE'VE'ral day~ 
be 

In AIDS) 

Mild or none 

Mild or none 

Diagnosis 

Arthralgias/arthriti~, 

may be 
prolonged l ); 

may have mild 
re~piratory 

~ymptoms 

without ra~h; 
may be 
asymptomatic 
or atypical. 

Moderate to intense 
pruritu~, mucous 
membrane 
lesions, arthritis. 
thrombocytopenia, 
hepatitis 

Course 

coryza. 

May haw mild 
constitutional 
prodrome. Rash, 
fever, other 
symptoms appear 
concurrently. 

"When infants and children are seen in the office with mild symp­
toms and historical and physical findings consistent with one of 
the above viral syndromes, no special diagnostic tests are indi­
cated. Certain historical factors (e.g., travel, exposure, or drugs) 
suggest other nonviral etiologies. Bloody diarrhea suggests in­
vasive enteric bacteria, progressive Escherichia coli 0157:H7. 
pseudomembranous colitis (Entamoeba), or even Crohn's dis­
ease in an adolescent. Stool cultures should be reserved for pa­
tients with historical evidence of bacterial infection, high fever, 
blood or mucus in the stool, fecal leukocytes, or immune defi­
ciency. Ova and parasite examinations, including Ct}'ptosporid-

Management 

Supportive. 
Con~lder IV 
immunoglob­
ulins if 
hematologic 
(ompllcation, 
or chronl( 
infection m 
Immuno­
deficient 
patipnts. 

Supportive. 
Avoid ~ali­
cylates and 
corticosteroids. 
Symptomatic 
relief for 
pruritu~ (anti­
histamines, 
calaminE', 
colloidal oat­
meal baths). 
IV acyclovir 
ifimmuno­
wmpromised. 
Oral a(yclovir 
20 mglkg (max. 
800 mg) four 
times daily 
for 5 days 
reduc('~ if'VPf, 

lesions, con­
stitutional 
symptoms If 
started within 
24 hours of 
rash,32 but 

ment for oral 
lesions as for 
herpangma 
(Table 1). 
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Complications 
Congenital 
infection 

Encephalitis, hepatitis, Fetal hydrops 
others. Chronic and death; 
anemia in Im- risk If proven 
munodeficient maternal 
patients; aplastic 
( nsi~ if chroniC 
hemolytic anemia 
(often fever, 

myalgias from prenatal 
rash). 

Otitis media, Reye 
syndrome, m('nin­
gilis, encephaliti~, 
glomerulonephritis, 
cerebellar ataxia, 
transverse myelitis, 
pneumonia, 
bacterial superin­
fection, Including 
predisposition to 
life-threatening 
invaSive group 
A /3-hemolytic 
~treptococcal 

infections. 

Anomalies 
not assocI­
ated. 

Maternal infec­
tion <20--28 
weeb' ge~­
tation may 
yield 
congenital 
anomalies. 
Maternal 
Intrction 
within ') 
days of 
delivery 
may yield 
severe neo­
natal di~ease. 

Prevention 

Good hygiene 
and hand 
washing. 
Routine 
occupational 
exclusion of 
pregnant 
women not 
recom­
mended 
(avoid 
aplastic 
cases). 

Varicella 
vaccine at 
12-18 
months old; 
catch-up 
immuniza­
tion by 12 
years if no 
history of 
chickpnpox. 
Varicella-
zoster 
immune 
globulin 
(VZIG) for 
all suscep­
tible exposed 
pcr~ons at 
risk for 
progressive 
disease­
follow 
guidelines1; 

pu~lexposure 

vaccine if 
susceptible 
but not 
high risk. 

ium and (vclmpora, are done if historical evidence or prolonged 
diarrhea is present. Rapid tests are available for Giardia and 
Cryptosporidium. Rapid viral diagnosis by commercial antigen 
detection kits is available for rotavlluS and adenovirus. Paired 
serology and emerging antigen detection test"! may be used for 
other viruses as welL Viral tests are probably most useful for 
confirming the etiology early during outbreaks, for severe cases, 
and for suspected disease at unusual ages or seasons. 1 ,35,36 

Aside from diagnostic clues, the phy~ical examination fo­
cuses on estimation of the hydration and hemodynamic state 
(mucous membrane moisture, tears, skin turgor, capillary re­
fill time) and fontanel, orthostatic, or mental status changes. 
Significantly dehydrated children (10% or greater body-
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weight loss), especially infants, should be hospitalized for ag­
gressive intravenous therapy, along with those with severe ill­
ness or electrolyte abnonnalities.34,36 

Management 
Children without vomiting or dehydration may simply con­
tinue an age-approptiate diet emphasizing complex carbohy­
drates, lean meats, fruits, vegetables, and yogurt. Addition­
ally, oral rehydration solution 10 mLlkg may he given for 
each diarrheal stool. Outpatient management of viral diarrhea 
with dehydration includes oral rehydration solution, 50 mL/kg 
for mild dehydration (3-5% body-weight loss), or 100 mLlkg 
for moderate (6-9% body weight loss), plus replacement of 
estimated ongoing fluid losses, given over four hours. Hy­
dration and illness status is then reassessed. 

Vomiting is not a contraindication to oral rehydration (use 
small, frequent administration). Breast-feeding infants may he 
managed by continuing breast-feeding, and supplementing 
with oral rehydration solution. Age-appropriate diet as de­
scribed above should be resumed once dehydration is corrected 
and emesis resolves. Some experts choose lactose-free formula 
for the first 2 to 3 weeks, whereas others advocate this prac­
tice only if there is evidence of secondary lactose intolerance 
such as exacerbation of diarrhea with reintroduction of lactose 
containing foods, particularly if acid range stool pH and stool­
reducing substances of 0.5% or greater are documented. 

Rehydration with clear liquids such as soft drinks, com­
mercial sports drinks, gelatin water, and apple juice is not rec­
ommended due to the inapproptiately high carbohydrate con­
tent and osmolality. Caffeine, plain water, tea, and excessive 
use of soups (high-sodium content) must he avoided. 

There is no evidence that one oral rehydration solution is 
superior to another. All commercial preparations appear to be 
effective and safe, provided the child is hemodynamically sta­
ble. Specific antidiarrheal and antiemetic medications are gen­
erally not indicated.34,36 

Most agents of viral gastroenteritis are spread by the fecal­
oral (and possibly respiratory) route. Contaminated water, 
food. and fomites may be important. Prevention involves good 
hygiene, sound advice for travel (care in the use of water or 
food), boiting of shellfish, and meticulous handwashing. A 
rotavirus vaccine was withdrawn due to an association with 
intussusception. 

Pinworms 
Humans are the only natural host of the pinwonn Enterobius 
vermicuiaris, a I-cm, white, thread-like helminth responsible 
for millions of infections in the United States. It is most com­
mon in school-age children, regardless of socioeconomic sta­
tus, and is most prevalent among family members, in institu­
tions, and in areas of crowding. Oral ingestion of eggs begins 
a 15- to 43-day life cycle that involves temporary attachment 
of larvae in the duodenum, habitation and copulation of adult 
worms in the cecum and adjacent gut, and migration of gravid 
females out of the anus at night to deposit thousands of eggs 
in the perianal and perineal regions. Although larvae may 

reenter through the anus, reinfection of the patient and infec­
tion of others generally occurs via the fecal-oral route, most 
commonly under the fingernails of the patient. Linens and 
furry animals may act as fomites.37,38 

Clinical Presentation and Diagnosis 
A large proportion of patients are asymptomatic, and the clas­
sic symptoms of perianal itching, restless sleep, and irritabil­
ity may be no more common among infected than uninfected 
children. Occasionally, the parasite migrates to cause vulvo­
vaginitis-urethritis (most common), salpingitis, prostatitis, 
and bowel, liver, and other organ system disease. Anorexia. 
weight loss, and personality changes (due to the misconceived 
stigmata associated with having pinworms) are sometimes 
seen. Unless peritoneal invasion occurs, eosinophilia is not 
present. 

Parents may observe worms on an infected child by noc­
turnal flashlight examination of the anal verge, but the para­
sites may be confused with white thread. The cellophane tape 
test detects 50% of infections on the first examination and 
99% if five examinations are done. A clear piece of cello­
phane tape is placed against the areas of the perianal region 
early in the morning, then placed face down on a clean glass 
slide and brought to the physician's office for microscopic 
examination.37•38 

Management 
Because pinwonn infection spreads within families and may 
be asymptomatic, initial treatment of all family members is 
hest. The medication kills only adult worms, so retreatment 
of symptomatic individuals 2 weeks after the initial therapy 
may improve cure rates. Mebendazole 100 mg (Vennox 
chewable tablets) in a single dose for adults and children is 
generally effective. Albendazole in a single oral dose of 400 
mg is an alternative. Both agents are not recommended in 
pregnancy. Preventive measures such as frequent hand and 
fingernail washing, avoidance of digit sucking, and deconta­
mination of clothing, sleeping quarters, and toilet seats may 
decrease reinfection, but may not justify the associated in­
creased psychological trauma and stigmata associated with 
pinwonns.37,38 

References 
1. American Academy of Pediatrics. Report of the Committee on 

Infectious Diseases, 25th ed. Elk Grove Village, IL: American 
Academy of Pediatrics, 2000. 

2. Upper airway infections. In: Feigin RD, Cherry JD, eds. Text­
book of pediatric infectious diseases, 4th ed. Philadelphia: WB 
Saunders, 1998;128-241. 

3. Turner RB, Schaffner W. Will anything work for the common 
cold? Patient care 2000;34(22):15-24. 

4. Graham NMH, Burrell CJ, Douglas RM, Debelle P, Davies L. 
Adverse effects of aspirin, acetaminophen, and ibuprofen on im­
mune function, viral shedding, and clinical status in rhinovirus­
infected volunteers. J Infect Dis 1990;162: 1277-l!2. 

5. Giladi N, Herman J. Pharyngoconjunctival fever. Arch Dis Child 
1984;59:1182-3. 



6. Klassen TB. Croup-a current perspective. Pediatr Clin North 
Am 1999;46;1167-78. 

7. Rosekrans JA. Viral croup: current diagnosis and treatment. 
Mayo Clin Proc 1998;73:1102-7. 

8. Bernstein T, Brilli R, Jacobs B. Is bacterial tracheitis changing? 
A 14~month experience in a pediatric intensive care unit. Clin 
Infect Dis 1998;27:458-62. 

9. Hall CB, McCarthy CA. Respiratory syncytial virus. In: Man­
dell GL, Bennett JE, Dolin R, eds. Principles and practice of in~ 
fectious diseases, 5th ed. Philadelphia: Churchill Livingstone, 
2000: 1782-80l. 

10. Horst PS. Bronchiolitis. Am Fam Physician 1994;49:1449-53. 
11. Busse WW. The role of the common cold in asthma. IClin Phar­

macoI1999;39:241-5. 
12. Hogg Ie. Childhood viral infection and the pathogenesis of 

asthma and chronic obstructive lung disease. Am J Respir Crit 
Care Med 1999;160:526-8. 

13. Whitelaw CC, Kallis 1M. Pediatric facial swelling. Acad Emerg 
Med 1998;5:146-202. 

14. Bennan S, Schmitt BD. Acute cervical adenitis. In: Hay WW 
Jr, Groothuis IR, Hayward AR, Levin MI, eds. Current pedi~ 
atric diagnosis and treatment. 12th ed. Norwalk, CT: Appleton 
& Laoge, 1995;485-7. 

15. Wharton M, Cochi SL, Williams WW. Measles, mumps and 
rubella vaccines. Infect Dis Clin North Am 1990;4:47-73. 

16. Caplan CE. Mumps in the era of vaccines. Can Med Assoc J 
1999;160:865-6. 

17. McDonald JC, Moore DL, Quennec P. Clinical and epidemio­
logic features of mumps meningoencephalitis and possible vac~ 
cine-related disease. Pediatr Infect Dis J 1989;8:751-5. 

18. Manson AL. Mumps orchitis. Urology 1990;36:355-8. 
19. Gordon SC, Lauter CB. Mumps arthritis: a review of the liter~ 

ature. Rev Infect Dis 1984;6:338--44. 
20. Cheek JE, Baron R, Atlas H, Wilson DL, Crider RD Ir. Mumps 

outbreak in a highly vaccinated school population. Arch Pedi~ 
atr Adolesc Med 1995;149:774--8. 

21. Gersony WM. Diagnosis and management of Kawasaki disease. 
lAMA 1991;265:2699-703. 

22. Applegate BL Kawasaki syndrome. Postgrad Med 1995;97(2): 
121-6. 

18. Communicable Diseases of Children 177 

23. Dajani AS, Taubert KA, Takahashi M, et al. Guidelines for long­
tenn management of patients with Kawasaki disease. Circula­
tion 1994;89:916-22. 

24. Resnick SD. New aspects of exanthematous diseases of child­
hood. Dermatol Clin 1997;15:257-66. 

25. Frieden II, Resnick SD. Childhood exanthems. Pediatr Clin 
North Am 1991;38:859-87. 

26. Arguedas AG, Deveikis AA, Marks MI. Measles. Am I Infect 
ControI1991;19:290-8. 

27. Kaplan U, Daum RS, Smaron M, McCarthy CA. Severe measles 
in immunocompromised patients. JAMA 1992;267:1237-41. 

28. Hall CB, Long CE, Schnabel KC, et aI. Human herpesvirus~6 
infections in children. N Engl J Med 1994;331:432-8. 

29. Leach CT. Human herpes virus-6 and ~7 infections in children: 
agents of roseola and other syndromes. CUIT Opin Pediatr 
2000;12:269-74. 

30. Cherry ID. Parvovirus infections in children and adults. Adv Pe~ 
diatr 1999;46:245-69. 

31. Magro CM, Dawood MR, Crowson AN. The cutaneous mani~ 
festations of human parvovirus B 19 infection. Hum Pathol 
2000;31:488-97. 

32. Dunkle LM, Arvin AM, Whitley RJ, et aI. A controlled trial of 
acyclovir for chickenpox in normal children. N Engl I Med 
1991 ;325:1539-44. 

33. Iundt JW, Creager AH. STAR complexes: febrile illness asso~ 
ciated with sore throat, arthritis, and rash. South Med I 1993;86: 
521-8. 

34. Burkhart DM. Management of acute gastroenteritis in children. 
Am Farn Physician 1999;60:2555-63. 

35. Liebennan 1M. Rotavirus and other viral causes of gastroen~ 
teritis. Pediatr Ann 1994;23:529-35. 

36. Murphy MS. Guidelines for managing acute gastroenteritis 
based on a systematic review of published research. Arch Dis 
Child 1998;79:279-84. 

37. Mahmoud AAF. Intestinal nematodes (roundworms). In: Man~ 
dell GL, Bennett IE, Dolin R, eds. Principles and practice of in­
fectious diseases, 5th ed. New York: Churchill Livingstone, 
2000:2939-40. 

38. Russell LJ. The pinworm, Enterobius vermicularis. Prim Care 
1991;18:13-24. 



19 
Behavioral Problems of Children 

james E. Nahlik and H. Russell Searight 

Family physicians deal with a wide range of behavioral prob­
lems. The methods used to treat children are variable and re­
quire flexibility on the part of the family physician. This 
requirement is not surprising to the experienced physician, 
who is able to comfort a 3-year-old who sits on the mother's 
lap as well as to chat about "cool" topics with the preteen. 
The methods to change behaviors, though, are derived from 
the principles of behavioral modification. In this chapter we 
examine several common behavioral problems of children. 
The diagnoses are defined according to the Diagnostic and 
Statistical Manual of Mental Disorders, 4th edition (DSM­
IV)I whenever possible. The physician must learn how to rec­
ognize when psychopathology is present and how to foster 
more adaptive behavior in family and school contexts. 

Behavior Modification 
A practical way to initiate modification of children's behav­
ior is to "catch them being good," which puts into practice 
the power of positive reinforcement. This principle is effec­
tive for all age groups and for many behaviors. A common 
example is at the dinner table when the 3-year-old is reluc­
tant to start his dinner. His mother or father may then com­
pliment him when he simply takes a sip of milk. The child 
usually thrives on this sort of attention and usually seeks more 
compliments by starting to eat. Parents are sometime skepti­
cal about this approach and ask why they would interrupt the 
child, for example, who is happily playing with a puzzle. The 
mother is afraid that he will stop this good behavior if inter­
rupted. But praising the good behavior builds children's self­
esteem, and helps them to persist in the quiet time. An ex­
ample for older children is to admire the results of a routine 
household chore they have undertaken. Intermittent positive 
reinforcement, also a useful tool, originally was demonstrated 
in mice when they were rewarded with food when they 

pressed a bar. If they were rewarded intermittently, instead of 
every time they pressed the bar, they were much more dili­
gent in the desired task. We do not need to teach parents to 

be intermittent, as they are physically unable to praise chil­
dren each time they "catch them being good." Positive rein­
forcement can be taken a step further when necessary by mak­
ing agreements, or contracts, for rewards other than words of 
praise. A favorite snack has been used commonly, but it can 
lead to obesity if overdone. Other positive rewards depend on 
the child's needs and age. 

Punishment, or negative reinforcement, is periodically re­
quired. The classic description is training horses to walk by 
holding a carrot on a stick in front or their nose. The carrot, 
of course, is an example of positive reinforcement. If the 
horses do not respond, the trainer resorts to punishment: "Hit 
them with the stick." This mayor may not work for horses, 
but in practice we advocate punishments that are nonviolent. 
There is a long tradition of slapping or spanking in our soci­
ety, but the current repercussions of child abuse and spouse 
abuse must prompt concern about the appropriateness of such 
punishment today. Physical punishment models aggression, 
and it offers no alternatives to the child.2 

One option is the "time-out" concept.2 This form of pun­
ishment is effective for children over 2 years or age and up 
to 12 years. There is an assigned "time-out chair" or other lo­
cation such as a comer or the staircase. Children are removed 
from their undesirable behavior and told to stay at the ''time­
out" location. A timer is then set to the number of minutes 
equivalent to their age (e.g., a 5-year-old is expected to sit for 
5 minutes). While in "time-out" they are not allowed to ask 
questions or play but are reminded to think about their be­
havior. When the time expires, they can bc greeted by a hug, 
ending the incident. Oldcr children may require other nega­
tive reinforcements such as doing an extra chore, being 
grounded, or sustaining other losses of privilege. On occasion 
the parent must ignore the child's inappropriate behavior. Ul-



timately children must be able to gain self-control for them 
to function in society. 

Attention-Deficit/Hyperactivity 
Disorder 
Children with attention-deficitlhyperactivity disorder (ADIHD) 
can be frustrating to the parents and the family physician. 
Children with this disorder are affected in all areas of their 
interaction with the world, and diagnosis, treatment, and man­
agement are time-consuming and labor-intensive. The crite­
ria for diagnosis contained in the DSM-N are clinically use­
ful for establishing the diagnosis (Table 19.1). 

The family physician must utilize these criteria and if the 
diagnosis is established select the best treatment(s). This dis­
order is reported to occur in 3% to 5% of school-age children 
according to the DSM-N.l However, recent studies suggest 
that the prevalence rate may approach 8%. ADIHD is described 
as a single disorder with subtypes, and the DSM-IV identifies 
some children who were missed by earlier classifications. 
Children who are not hyperactive but who cannot sustain at­
tention (more often girls) can now be classified as ADIHD­
predominantly inattentive type (DSM classification number 
314.(0). The classic ''fidgety Phil," who is hyperactive and 
impulsive, can be diagnosed as ADIHD--predontinantly hy­
peractive-impulsive type (314.01). The additional criteria of 
the DSM-IV help rule out children whose problems do not ap-
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pear before age 7, those who have trouble at home but not in 
school (or vice versa), and those whose symptoms occur be­
cause of another psychological process. These children are apt 
to have other diagnoses that can affect their school perform­
ance such as learning disabilities, conduct disorder, anxiety, 
and depression' (see Chapters 31 and 32). The physician must 
also determine if there is a medical condition affecting the 
child's behavior. The most common complicating factors are 
hearing or vision impainnent unrecognized by the parent. Less 
likely medical conditions that can present as hyperactivity are 
hyperthyroidism, lead toxicity, allergies, and seizure disorders. 

Diagnosis 
These children present by several routes, including referral by 
the schoolteacher. The schools rely on the physician to make 
the diagnosis and to recommend a treatment plan. Teachers 
and parents should be asked to provide information on the 
child's behavioral history, which can be done with a ques­
tionnaire, such as the Conners,4 or by careful interview in the 
office. The history should include a family history, prenatal 
facts, and a medical history of the child. The physical exam­
ination of the child includes hearing and vision screening tests 
and observation of developmental markers. Growth parame­
ters and blood pressure are important for diagnosis and for 
baseline when initiating medications. Signs of chronic ill­
nesses such as anemia or allergies may explain some prob­
lematic behaviors. Children with ADIHD--predontinantly hy-

Table 19.1. Diagnostic and Statistical Manual of Mental Disorders (DSM) Criteria for Attention-Deficit/Hyperactivity Disorder 

A. At least six of the following symptoms of inattention or hyperactivity-impulsivity must be evident: 
Inattention 

lack of attention to details or careless mistakes in schoolwork, work, or other activities 
Difficulty sustaining attention in tasks or play activities 
Impression of not listening when spoken to directly 
Failure to follow through on instructions or finish schoolwork or duties 
Difficulty organizing tasks and activities 
Avoidance or dislike of tasks that require sustained mental effort (e.g., schoolwork or homework) 
Tendency to lose things necessary for tasks or activities (e.g., toys, school assignments, pencils, books, or tools) 
Distractions by extraneous stimuli 
Forgetfulness in daily activities 

Hyperactivity 
Fidgeting with hands or feet or squirming in seat 
Not remaining seated when expected 
Running about or climbing excessively (or subjective feelings of restlessness in older persons) 
Difficulty engaging in leisure activities quietly 
Often "on the go" or "driven by a motor" 
Excessive talking 

Impulsivity 
Tendency to blurt out answers before questions have been completed 
Difficulty awaiting turn 
Tendency to interrupt or intrude on others (e.g., butting into conversations or games) 

The additional criteria defined in the DSM-IV are as follows: 
B. Some hyperative-impulsive or inattentive symptoms that caused impairment were present before age 7 years. 
C. Some impairment from the symptoms is present in two or more settings [at school (or work) and at homel. 
D. There must be clear evidence of clinically significant impairment in social, academic, or occupational functioning. 
E. The symptoms do not occur exclusively during the course of a pervasive developmental disorder, schizophrenia, or 

other psychotic disorder and are not better accounted for by another mental disorder (e.g., mood disorder, anxiety 
disorder, dissociative disorder, or a personality disorder). 

Source: Reprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision. 
Copyright 2000 American Psychiatic Association. 
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peractive-impulsive type-may show multiple contusions or 
abrasions from their haphazard activities, and a few clip the 
tags out of their shirts as they cannot tolerate extraneous stim­
ulation.s The neurologic examination must rule out motor dis­
turbances, tics, and sensory impairment. Blood tests are not 
routinely indicated. Occasionally the history and physical ex­
amination dictate evaluating the blood count. thyroid-stimu­
lating hormone (TSH), or lead level. Ultimately the diagno­
sis is secnred by fulfilling the diagnostic criteria through 
docnrnentation of six DSM-N behaviors (Table 19.1). 

Treatment 
Once the diagnosis of ADIHD is secnre, treatment usually be­
gins in several areas. The parent or teacher is often expecting 
pills, but the physician also should emphasize skills.6 Instruc­
tion about developing behavioral skills is crucial to help the 
parent and student understand that medication may be used for 
only a short period (months) to help the student become dili­
gent in gaining organizational skills and an increasing ability 
to focus. For instance, students can be taught list-making to al­
low them to concentrate on one task at a time.6 Behavior mod­
ification, psychotherapy, family therapy, and support groups 
are indicated for many ADIHD children and their families. 
Treatment with medication is often initiated at the first office 
visit or later if the behavior modifications take first priority.7 

The psychostimulant medications are beneficial in 70% to 
80% of patients with ADIHD' Stimnlants are remarkably 
safe, have few side effects, and have not been shown to re­
sult in persisting adverse effects. The mechanism of action is 
postulated to be increased arousal in the areas of the brain 
that control impulses and attention. Stimulants block the re­
uptake of dopamine and norepinephrine into the presynaptic 
neurons. The increased availability of dopamine and norepi­
nephrine normalizes the patients' behavior while it is in the 
circulation. Parents often ask, "Why stimulate the hyperac­
tive child?" The answer is that these medications stimulate 
the part of the brain specifically involved with attention. 
ADIHD patients who are prescribed methylphenidate show 
increases in the striatal perfusion in the frontal lobes. The left 
frontal lobe is postulated to be the site for impulse control.9 

The stimulant medication used most often is methylphenidate 
(Ritalin), which has a duration of action of 3 to 5 hours. The 
methylphenidate dose is usually initiated at 5 mg twice each 
day, before breakfast and before lunch. The child's behavior 
is closely monitored, and if problems continue, the dose is in­
creased slowly up to a maximnrn daily dose of 0.6 mglkg. 
Many children require a dose of 10 or 20 mg twice each day, 
and sometimes three times each day. The second dose is usu­
ally given after lunch, but it cao be problematic for teachers 
and administrators or cause a stigma to the student. The sus­
tained-release form of methylphenidate may be helpful for 
children who need higher doses but have difficulty taking 
medication at school. This long-acting fonnulation has the 
same bioavailability as the regular tablet, with slower ab­
sorption. A once-a-day preparation of methylphenidate en­
capsulated in an oral osmotic (OROS) release delivery sys­
tem was approved in 2000. In controlled trials this OROS 

methylphenidate (Concerta) acted sintilarly to thrice daily 
immediate-release methylphenidate. lo 

Dextroamphetamine (Dexedrine) has been shown to be as 
effective as methylphenidate for decreasing overactivity, im­
pulsivity, and inattention in children with ADIHD. Some chil­
dren unresponsive to methylphenidate have responded to dex­
troamphetamine and vice versa. Dextroamphetamine may be 
preferable in patients with a history of tics, depression, or anx­
iety. It costs less, is started at a dose of 5 mg, and is titrated 
similarly to methylphenidate. The spansule fonn of dex­
troamphetamine (Dexedrine spansules) is uniquely suited to 
small children who are unable to swallow tablets. This cap­
sule may be opened and sprinkled onto food that is to be eaten 
immediately.1 It is indicated for children as young as 3 years. 
Adderall, a recemic mixture of d- and I-amphetamine has been 
demonstrated to be equally effective as methylphenidate." 
Adderall's behavioral effects may last up to 6 hours. Dosing 
ranges from 5 to 20 mg once or twice per day. Other stimu­
lants such as methamphetamine and pemoline are useful in 
selected cases (Table 19.2). The most common adverse ef­
feets of the stimulants are insomnia and anorexia. Slowed 
growth has been reported in addition to abdominal pain, 
headache, dizziness, and irritability. These side effects usu­
ally lessen with continued medicine, and they all resolve when 
the medication is discontinued. Pemoline can cause hepato­
toxicity, so liver function tests should be done prior to and 
periodically during therapy. 

Several nonstimulant medications are being used success­
fully for ADIHD. Clonidine, guanabenz, desipramine, and 
other antidepressants can be considered for the patient who is 
unresponsive to the stimulants. Occasionally patients with co­
morbid disorders such as anxiety respond to treatment with 
medications for the other disorder. Older treabnents for atten­
tion problems, such as diets low in sugar or preservatives, 
have not withstood controlled trials. 

Children with ADIHD can be energetic and accomplished 
in many areas. They can be guided to devote their extra 
energies to productive tasks such as scouting, sports, school 
assignments, and self-improvement. When these skills are 
successfully implemented, children experience higher self­
esteem, with a reduced need for medication or other forms of 
therapy. Some children require long-term use of the stimu­
lants, even through high school and college. 

Learning Disabilities 
At least 3% to 5% of school-age children are learning­
disabled. 1 The definition of a learning disability varies, as 
educators, psychologists, neurologists, pediatricians, and lan­
gnage pathologists frequently employ distinct diagnostic cri­
teria. A frequent standard is a significant difference between 
the measured intelligence quotient (IQ) and a standardized ac­
ademic test. According to the DSM-N, academic test scores 
in a given skill should be I to 2 standard deviations (SD) be­
low the measured IQ.l 

Learning disabilities (315.2) tend to occur in one or more 
of several key areas, including reading, spelling, numerical 
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Tdble 19.2. Pharmacotherapy for Attention.Deficit/Hyperactivity Disorder in Children 

Medication 

Stimulants 
ME'thylphenidate (Ritalin) 
Methylphenidate oral osmotic 

(OROS) delivery system 
(Concerta) 

Dextroamphetamine (Dexedrine) 

Pemoline {Cylertl 

Tricyclic antidepressants (given at 
bedtime) 
Imipramine (Tofranii) 
Desipramine (Norpramin) 
Amitriptyline (Elavil) 

Central.acting antihypertensive 
Clonidine (Catapres) 

Source: Searight et al,3 with permission. 

Initial dose 

\ mg bid 
18 mg qd 

2.5 mg bid 

18.75 mg qd 

25-50 mg/day 
25-50 mg/day 
25-50 mg/day 

0.05 mg/day 

calculation, or written expression. A child may exhibit evi­
dence of a learning disability in more than one academic skill 
area, although the child's global level of intellectual func­
tioning is assumed to be at least average. Additionally, the 
frunily physician should be sure to establish that the child's 
hearing and vision are not impaired before a learning dis­
ability is seriously considered. Environmental health factor~, 
such as elevated lead levels, should also be ruled out. It is as­
sumed that the learning-disabled child has had adequate ex­
posure to fonnal education; thus the diagnosis is often not as­
signed until at least the second grade. 

The causes of learning disabilities have not been precisely 
established, but these conditions are probably caused by mul­
tiple factors. Fennell L2 suggested four etiologic types: (1) es­
tablished neurologic histories (e.g., seizure disorders); (2) 
neurologic "soft signs" or pronounced developmental delays; 
(3) learning disabilities without positive neurologic signs; and 
(4) learning disabilities secondary to a psychiatric di~order 
such as depression. From an educational perspective, children 
with learning problems secondary to emotional issues or 
environmental deprivation are excluded from the learning­
disabled category. 

Although learning disabilities are diagnosed in tenns of ac­
ademic skills, they arc usually attributable to a more funda­
mental deficit in receptive or expre~sive language, decoding 
written or orally presented material, or visuospatial skills. 
Dyslexia, tenned specific reading disability in DSM-JV, is the 
most common learning disability. Reading is a complex ac­
tivity involving visual perceptual, linguistic, and sequencing 
~kills. Currently, dyslexia's core deficit is believed to be a 
failure to understand that written and verbal content can be 

Maximum dose 

60 mg/day 
54 mg/day 

40 mg/day 

75 mg/day 

5 mg/kg/day 
5 mg/kg/day 
5 mg/kg/day 

(1.008 mg/kg/day 

Side effects of class 

Tachycardia 
Hypertension 
Insomnia 
Anorexia 
Headache 
Irritability 
Precipitation of tics 

Sedation 
Dry mouth 
Urinary retention 
Constipation 
Blurred vision 
Hypertension 
Arrhythmias 

Hypoten:,ion 
Dry mouth 
Dizziness 
Constipation 
Headache 
Drowsiness 

broken down into basic phonetic units. A related deficit in 
mapping sounds onto specific letters is also present. \3 De­
velopmentally, early indicators of possible dyslexia include 
delayed language development and difficulty with identify­
ing and naming letters of the alphabet, with verbal recall, and 
with generating words beginning with the same letter (e.g., 
ball, black, baby)." 

The family physician can playa valuable role in assisting 
the child who has a suspected learning disability, and thus 
assisting the parents. The family doctor may be the first 
professional contacted when a child is perfonning poorly in 
school. A learning disability should always be considered when 
evaluating children with academic problems, particularly 
elementary school children. Although the learning-disabled 
child may have a long history of consistently poor school per­
formance, the higher functioning child may not be detected un­
til later in elementary school, such as in the fourth or fifth grade. 
At later grade levels, there is greater emphasis placed on inde­
pendent work skills, such as reading on one's own or writing 
e~~ays in which children must organize their writing without 
external aids such as a structured workbook. The physician 
~hould also consider other chi ldhood disorders such as ADIHD. 
When disruptive behavior is present in addition to poor aca­
demic perfonnance, the primary problem may be conduct or 
oppositional defiant disorder, either alone or in conjunction 
with a learning disability. A relatively sudden drop in academic 
perfonnance should alert the physician to an emotional prob­
lem such as depression, family stress, or substance abuse. To 
fonnally document a learning disability. children need to un­
dergo testing with the Wechsler Intelligence Scale for Chil­
dren-Ill (WISe-HI) or the Wechsler Preschool and Primary 
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Scale of Intelligence-Revised (WPPSI-R) as well as educa­
tional tests such as the Woodcock-Johnson. These tests can be 
administered and interpreted by a clinical or school psycholo­
gist. Public Law 94-142 guarantees all children with special 
needs an appropriate education in the least restrictive environ­
ment. Family physicians can be insnumental in educating par­
ents and encouraging them to seek diagnostic and educational 
services for their child. 

Conduct Disorders 
Conduct disorders are some of the most common behavioral 
problems of children. Up to 50% of patients under 18 receiv­
ing outpatient psychiattic care have a conduct disorder diag­
nosis (312.8). The defining feature is a persistent behavior pat­
tern involving violation of others' rights and the failure to abide 
by socially accepted rules.! Conduct-disordered children and 
adolescents usually exhibit at least one of the following symp­
tom clusters: (I) aggression toward people or animals (or both); 
(2) property destruction (i.e., vandalism); (3) lying ("couning" 
others or theft); (4) serious violations of rules such as multiple 
school truancies or running away from home overnight. 

The prevalence of conduct disorders in the United States ap­
pears to be increasing. particularly in inuer city areas. For boys 
under age 18, prevalence rates range from 6% to 16% with a 2% 
to 9% range among girls.' DSM-N describes two conduct dis­
order subtypes: childhood onse~ which appears before age 10, 
and the adolescent type, characteriud by no significant behav­
ioral difficulties until age 10 or older. The adolescent-onset type 
is usually less severe and.has a better prognosiS.12 Like most 

Table 19.3. OSM·IV Criteria for Conduct Disorder 

psychiatric syndromes, conduct disorder is diagnosed primarily 
through the history (Table 19.3). It is important for the physi­
cian to obtain information about the patient from all possible van­
tage points. There is considerable evidence that children and ado­
lescents underreport problem behaviors. Additionally, "couning" 
others is a common symptom of conduct disorder, and this de­
liberate deception may extend to the medical interview. 

The family physician should setiously entertain a conduct 
disorder diagnosis when evaluating young adolescents and 
preadolescents who are using drugs, alcohol, or cigarettes or 
who are engaging in sex. Conduct-disordered children often 
have little empathy or concern for others' feelings and have 
few or no significant emotional attachments. There are indi­
cations that children with earlier-onset conduct problems are 
more psychologically disturbed13 and engage in more serious 
destructive behavior, such as cruelty to animals and arson. 
Adolescent-onset conduct disorder increasingly occurs in the 
context of gang activity. This variation generally reflects as­
similation to gang subculture and is associated with less psy­
chological disturbance. 14--16 The physician should have a "be­
havioral threshold" to distinguish lower level noncompliance 
and misbehavior from more severe psychiatric disturbance. A 
childhood history of conduct disorder is found among most 
adults with antisocial personality disorder. Of all conduct dis­
order symptoms, aggression is the most consistent over 
time. 17 In addition to age of onset, severity is related to the 
frequency and variety of antisocial behaviors and its presence 
in various settings (e.g., home, school, community). 

Conduct disorder is often found among children with two 
other disruptive behavior patterns: ADIHD and oppositional 

A. A repetitive and persistent pattern of behavior in which the basic rights of others or major age-appropriate norms or rules 
are violated, as manifested by the presence of three or more of the following criteria during the past 12 months, with at least 
one criterion present during the past 6 months. 

Aggression to people or animals 
1. Often bullies, threatens, or intimidates others 
2. Often initiates physical fights 
3. Has used a weapon that can cause physical harm to others (e.g., bat, brick, knife, gun) 
4. Has been physically cruel to people 
5. Has been physically cruel to animals 
6. Has stolen while confronting a victim (e.g., mugging, purse snatching, extortion, armed robbery) 
7. Has forced someone into sexual activity 

Destruction of property 
8. Has deliberately engaged in fire setting with the intention of causing serious damage 
9. Has deliberately destroyed others' property (other than by fire setting) 

Deceitfulness or theft 
10. Has broken into someone else's house, building, or car 
11. Often lies to obtain goods or favors or to avoid obligations (i.e., "cons" others) 
12. Has stolen items of nontrivial value without confronting a victim (e.g., shoplifting but without breaking and entering; 

forgery) 
Serious violations of rules 

13. Often stays out at night despite parental prohibitions, beginning before age 13 years 
14. Has run away from home overnight at least twice while living in parental or parental surrogate home (or once with­

out returning for a lengthy period) 
15. Is often truant from school, beginning before age 13 years 

B. The disturbance in behavior causes clinically significant impairment in social, academic, or occupational functioning. 
C. If the individual is age 18 years or older, criteria are not met for antisocial personality disorder. 

Source: Reprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision. 
Copyright 2000 American Psychiatic Association. 



defiant disorder.l8 Oppositional defiant disorder (313.81) is 
characterized by frequent argumentative and negativistic ver­
balizations, temper tantrums, and refusal to comply with adult 
requests. Oppositional defiant children, like those with con­
duct disorder, often are reared in families with inconsistent 
discipline, although the parents are more likely to be de­
pressed than overtly antisocial. Conduct disorder is distin­
guished from ADIHD and oppositional defiant disorder by an 
emphasis on aggressive, illegal, and overtly destructive acts. 
Both hereditary and environmental factors are implicated in 
the etiology of conduct disorder. Support for genetic in­
volvement comes from twin studies in which adoptees were 
separated at birth (see Chapter 16). The offspring had higher 
rates of delinquency when one of the biologic parents had an­
tisocial personality disorder. The family environments of con­
duct-disordered children are often chaotic, with supervision 
and discipline either nonexistent or sporadiC. 14,19 Fathers are 
often absent or exhibit antisocial behavior. 14 Direct observa­
tion of these families has shown little parental warmth, few 
positive verbalizations toward their children, and failure to 
monitor children's activities. 19 

Because of these parental issues, conduct disorder has a 
guarded prognosis. Successful behavioral intervention for these 
children includes the following: (I) targetiog two or three be­
haviors on which to focus for a several-week period; (2) con­
sistently rewarding desired behaviors: with young children, re­
wards are often tangible (e.g., cookies), and for older children 
"points" redeemable for privileges are employed; (3) imple­
menting mild punishments such as "time-out" or removal of 
privileges (access to television); and (4) monitoring and su­
pervising children (with adolescents, knowledge of their where­
abouts is particularly important). All of these principles must 
be implemented consistently. It is also important for parents to 
engage in positive exchanges with their children to break the 
cycle of coercion and behavioral escalation. 19 Similar strate­
gies are used for oppositional defiant children with particular 
emphasis on rewarding appropriate communication. 

Anxiety Disorders 
Although anxiety disorders affect both children and adults, 
there are several syndromes unique to pediatric patients, in­
cluding separation anxiety and overanxious disorders. These 
disorders share some features, including chronic worry, so­
cial avoidance, and excessive desire for proximity to the pri­
mary caregiver. 

Separation anxiety is a normal developmental process that 
begins midway through the first year, peaks at around 15 
months, and then gradually declines through the third year. By 
contrast, separation anxiety disorder (309.21) is characterized 
by unrealistic, persistent worry about hann befalling a parent 
or caregiver or fears of death or an accident that could render 
the caregiver inaccessible. These children also may refuse to 
sleep in their own beds or attend school. DSM-IV estimates 
that about 4% of children and adolescents have separation anx­
iety disorder. 1 Families of these children are often close-knit. 
The physician encountering separation anxiety should encour-
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age the parents to provide a balance between support and age­
appropriate independence. For example, children who refuse to 
sleep in their own bed should not be taken into the parents' bed 
but should be permitted to sleep with a night-light and favorite 
toy or music in their room. In extreme cases they could be al­
lowed to sleep on a carpet near the parents' bed as a transi­
tional step toward sleeping alone. Similarly, school refusal 
should not be accepted, and the child is sent to preschool as 
scheduled. Carrying a "transitional object," such as a family 
photograph, might be effective in reducing anxiety. 

Overanxious disorder (313.0) is a label often applied to 
generalized anxiety when it occurs in elementary school chil­
dren and young adolescents. I These children experience 
excessive anticipatory anxiety around situations where they 
are evaluated. Their response includes considerable self­
consciousness, excessive rumination about future events, and 
functional somatic complaints including headaches and stom­
achaches. 14 They are highly self-critical and frequently re­
quest adult reassurance. Outwardly, these children appear 
restless or tense because of their inability to relax. 

A closely related condition is social anxiety disorder, with 
an average onset at age 12. Unrealistic fears of social em­
barrassment, particularly in front of unfamiliar people, char­
acterize this condition. 1 As a result of multiple episodes of 
panic-like anxiety, the child begins to avoid a broad range of 
interpersonal situations. There is growing evidence that se­
lective serotonin reuptake inhibitors are helpful for pediatric 
separation, generalized, and social anxiety disorders.20 Be­
havioral interventions include relaxation training and struc­
tured social interaction. 

The physician can recommend that the parents provide the 
child with increased opportunities for peer interaction, which 
should be done in a gradual manner with initial activities con­
ducted with one peer present for several hours before mov­
ing to small social groups. Parents can also be encouraged to 
help the child by role-playing social exchanges. For children 
who require fonnal psychological treatment, a referral to so­
cial skills or peer activity therapy group is most helpful. 

Phobias (300.20) are common in both children and adults. 
The overall lifetime prevalence for specific phobias is about 
10%. Pediatric phobias are distinct from common childhood 
fears of the dark, strangers, and animals. The degree of fear 
is disproportionate, and the phobic situation is avoided or tol­
erated with great discomfort. For a child to be diagnosed as 
phobic, the distress or avoidance should result in impaired so­
cial, academic, or family functioning. Preoccupation and an­
ticipatory anxiety about the phobic object or situation is also 
common. The treatment of choice is relaxation training (deep 
breathing with the possible addition of systematic tensing and 
relaxation of muscle groups) coupled with graded exposure 
to the phobic stimulus.21 

Obsessive-Compulsive Disorder 
Obsessive-compulsive disorder (OCD) (300.3) in children and 
adolescents appears to be underdiagnosed. Until recently the 
disorder was not recognized in children. However, retrospec-
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tive studies of adults with OCD indicated that about 40% of 
these patients reported onset during childhood and adoles­
cence.22 The average age of onset appears to be about 13 
years.23 Whereas adult-onset OCD occurs about equally 
across genders, childhood onset appears to be more common 
in boys.23 The prevalence in children and adolescents appears 
to be about 1 %.24 

Obsessive-compulsive disorder is characterized by repeti­
tive intrusive anxiety-provoking thoughts (obsessions) and rit­
ualistic actions (compulsions). The repetitive behaviors have 
no function except to temporarily reduce anxiety. Common 
obsessions involve fears of contamination by dirt or genns, 
aggressive acts toward self or others, and orderliness and 
scrupulosity. Common compulsions include washing, check­
ing (e.g., locks, ovens), counting. or straightening objects. 
Childhood OCD may differ from this adult picture by in­
cluding compulsions without corresponding obsessions and 
odd behaviors such as finger-lickingP Tics are common, and 
there appears to be a linkage between childhood OCD and 
Tourette's syndrome.22 

Multimodal treatment including medication, behavioral 
therapy, and family intervention is most helpful with OeD 
children. Both clomipramine22 and sertraline25 used success­
fully with adults also appear to benefit OCD children. When 
the selective serotonin reuptake inhibitors (SSRIs) are pre­
scribed, doses higher than the usual starting dose are often re­
quired. Behavioral treatment, emphasizing gradual exposure 
to anxiety-provoking situations, has also been successful. 14 

Parents are often overinvolved with OCD children and may 
contribute to their social isolation. Thus family therapy that 
focuses on increased community activities and promotes 
greater independence in the child is likely to have an additive 
effect with phannacotherapy and behavioral exposure. 

Other Treatable 
Behavioral Problems 
This section covers several common abnormal behaviors of 
children. Tics, thumb sucking, and nail biting are never life 
threatening, but parents often ask what can be done with the 
child who exhibits these behaviors. Physicians often appro­
priately suggest that it be ignored, although some treatment 
may be considered. Habit reversal is a comprehensive be­
havior therapy treatment approach that includes multiple treat­
ment components.26 It involves defining the abnonnal be­
havior, requiring the subject to recognize when the behavior 
occurs, and then recommending a competing response com­
ponent, such as making a fist or grasping an object. 

Tic Disorder 
Tics are brief, rapid, repetitive, stereotypic movements or ut­
terances that involve contractions of groups of muscles in one 
or more parts of the body. This section covers the most com­
mon transient tic disorder of childhood (307.21) and does not 
address the more serious Tourette's syndrome. The transient 
tic disorder differs from Tourette syndrome in that it is pres-

ent for at least 4 weeks but no longer than 12 months. Tran­
sient tic disorders occur at some time in about 25% of chil­
dren. Some parents are upset or aggravated by these nervous 
habits, but the tics often fade if ignored. When treatment is 
required, the principles of behavior modification are impor­
tant. Relaxation training, self-monitoring, and habit reversal 
have al1 been studied for transient tic disorder, with varying 
success. When these children were treated with self-monitor­
ing plus the competing response (described above), the sub­
jects were successful in reducing the tics by about 80%.26 
This behavior modification program requires some time from 
both the patient and the provider but is preferred to the use 
of medications. 

Thumb Sucking 
Sucking of the thumb is a relatively common activity among 
young children, with an incidence of 30% to 40% among 
preschoolers and 10% to 20% in children over age 6.26 Thumb 
sucking may have a psychological benefit in toddlers. This 
substitute form of nurturing allows them to consolidate emo­
tions and handle their stresses. The habit can adversely affect 
a child's dental health, however, and has been associated with 
an anterior open bite, malocclusion, narrowing of the dental 
arches, mucosal trauma, and deformity of the thumb. These 
children are also prone to infections such as yeast or impetigo 
around the mouth and paronychia of the thumb. Thumb suck­
ing (307.9) may also have an impact on social acceptance of 
children, who are viewed as less intelligent or less happy. One 
way to avoid thumb-sucking problems is by early use of an 
orthodontic pacifier, as the "binky" is more easy to remove 
from the child's environment. Despite all of the possible prob­
lems, treatment of thumb sucking is generally ineffective un­
iiI the child is at least 4 years old, or even older if the child 
has experienced a traumatic loss. When treatment is required, 
a fonn of habit reversal was found to be successful in 47% 
of subjects at a 3-month follow-up.26 

Nail Biting 
Nail biting (307.9) occurs in up to 45% of teenagers and lesser 
numbers of children under age 12. It is often hannless but 
may cause paronychia, nail loss, and even dental problems. 
An unattractive habit, nail biting has been well studied with 
a variety of treatments. Elimination of nail biting was ac­
complished in 15% of children treated with bitter-tasting sub­
stances, 40% of those treated with habit reversal, and 57% of 
those with competing responses.26 The competing-response 
patients were taught to make a fist or grasp an object for 3 
minutes when the biting urge was recognized. They were also 
instructed to groom the nails and cuticles on a regular basis. 
The bitter-tasting substances are easy to administer and in­
expensive but are not usually effective for reducing the be­
havior. Success can best be accomplished when the nail biters 
themselves have decided to cease the habit and are thus mo­
tivated to keep their hands busy in other ways. 

One study evaluated phannacologic treatment of nail bit­
ing. Leonard et al27 evaluated 25 adult subjects in a lO-week 
double-blind crossover trial of clomipramine hydrochloride 



and desipramine hydrochloride. The clomipramine was sig­
nificantly better than the desipramine for eliminating nail bit­
ing. These researchers also noted significant difficulty in re­
cruiting subjects to participate in and complete the study. 

Temper Tantrums 
Temper tantrums (312.1) are a notoriously common problem 
in children aged 2 to 6 years. The ''terrible twos" should more 
positively be described as the "testing twos" because it gives 
way to the autonomy of the 3-year-old. These stages of be­
havioral development are important for the child and the par­
ent to weather. The parents must learn that temper tantrums 
are not deliberate misbehavior but the way their child tests 
their limits. The children must be given rules and discipline, 
but the parents must avoid emotionally demeaning actions and 
harsh physical discipline. Child-rearing practices are rarely 
fonnally taught. To change the child's behavior, parents of­
ten rely on techniques based on their own upbringing. The 
family physician's office often permits direct observation of 
inappropriate discipline, and then the physician can explain 
behavior modification in terms appropriate to the parent. The 
most important practice for the parents to understand is con­
sistency, They must set and maintain limits for the child and 
set clear consequences for any misbehavior. 2 

Temper tantrums are usually a response of children not get­
ting their way during a specific encounter. The tantrums can 
be worse if the child is sleepy or ill. Temper tantrums are 
most upsetting to parents when they occur in public places, 
which is when parents should be the most consistent. The par­
ents may choose to ignore the child until the tantrum is over. 
Young children can be embraced firmly to prevent them from 
harming themselves, Using the "time-out" corner for 1 minute 
for each year of age can be effective. Children then know that 
they must get themselves cooled down before the timer is up, 
or they may gain another ''time-out'' period. When the tantrum 
is over, children can be counseled on what went wrong, what 
they should do differently in the future, and how to regain 
self-control 

Stuttering 
Stuttering (307.0) is a speech articulation disorder character­
ized by repetition and unusual prolongations of sounds, syl­
lables, or words (e.g., "m-m-m-my dog-g-g is bl-bl-bl­
black"). There may also be hesitations or pauses disrupting 
the normal speech flow and rhythm. I.28 

Stuttering is distinguished from normal developmental lan­
guage dysfluency by the repetition pattern. In stuttering, word 
segments are repeated and sounds are prolonged. In contrast, 
normal language development includes repetition of whole 
words and phrases. Stuttering's prevalence is about 1 % among 
prepubescent children and drops to about 0.8% among ado­
lescents. I The disorder is more common among boys by a fac­
tor of about 3: 1. 14 Stutterers are more likely to have family 
members with the same condition. For many children, the on­
set of stuttering occurs at about age 2 to 3 years when ex-
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pressive language is developing, 14 A significant proportion of 
these children do not begin stuttering until they start school. 14 

Poor coordination of airflow with impaired articulation and 
resonance combine to impair timing of sounds comprising 
speech.28 The apparent increase in stuttering with school at­
tendance suggests that external stress may be contributory.I4 
Additional support for the role of stress is that stuttering is 
more pronounced during public speaking, while talking on the 
phone, 1 or when interacting with authority figures. Stuttering 
may disappear when singing or reading aloud. Up to 70% of 
young children stop stuttering on their own.' Young chil­
dren's stuttering will benefit from parental strategies includ­
ing face-to-face eye contact with the child during all verbal 
exchanges, not finishing the child's utterances, and using 
questions that the child can answer with just a few words. 

A dilemma for the primary care physician is whether to re­
fer the stuttering child for speech therapy. Relaxation train­
ing including deep breathing to reduce muscle tension in the 
throat and chest has been employed as one component of suc­
cessful treatment. Effective stuttering therapies also include 
attention to language skills. Strategies include gradually in­
creasing the complexity of verbalization and mental prepara­
tion of conversational content. In addition to addressing the 
peer rejection that stuttering children often experience, early 
intervention may also help to improve language skills. 

Sleep Disturbance 
Sleep problems (307.40) in children are common and frus­
trating to parents (see Chapter 56). The sleepless child often 
disrupts the entire family and affects the adult members at 
work. Their crying and begging can usually overwhelm new 
and even experienced parents. The parents get free advice 
from their neighbors and relatives that may exacerbate the 
problem. It is important to know what nonnal sleep is at dif­
ferent ages and to know strategies for intervention, The nor­
mal hours required for sleep decrease as the child grows older. 
The average newborn sleeps 15 to 16 hours every day. At I 
year it is about 13 to 14 hours including the daytime nap of 
I to 2 hours.29 At 3 years of age the child sleeps about 12 
hours, then at 5 years requires about 11 hours of sleep and no 
daytime nap, There is wide variation in these average sleep 
requirements, and most children vary from night to night. The 
serum levels of growth hormone are highest during sleep, so 
when children are in a "growth spurt" they may sleep more. 
Most children can go to bed at an appropriate time, fall asleep 
within minutes, and stay asleep until a reasonable hour in the 
morning, Sometimes problems occur if the living arrange­
ments do not allow a good routine or suitable surroundings 
to allow healthy sleep. 

Development of Good Sleep Patterns 
Bedtime rituals or routines are the most important elements 
of successful sleep. Such routines vary with age but should 
not vary significantly from night to night. For example, at 4 
months of age the baby usually has the diapers changed and 
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sleep garments in place. They may be fed and rocked and then 
placed in the crib when still awake, thereby conditioning them 
to settle themselves to sleep. This step is important so when 
they naturally wake up during the night they can settle them­
selves back to sleep. Toddlers require a different ritual when 
preparing for bed, because bedtime means separation. One 
parent must schedule the time to assist them with a routine 
each night, such as washing and brushing teeth, changing 
clothes, and reading a bedtime story. Ideally, this special time 
together occurs regularly at an agreed time. But children 
quickly learn to stretch the limits, and so the rules must be 
cnforced. Infants and toddlers may use a transitional object 
such as a stuffed animal or a security blanket. This object 
gives them a feeling of control over their world because it 
does not leave and is there when they awaken. School-age 
children may use a posted list of the bedtime routine, but they 
still appreciate some time with the parent before going to 
sleep. Discussion of their school day or the parent's workday 
can be comforting and provide closure. 

Colic (789.0) is probably the most common cause of sig­
nificant sleep disturbance during the first year of life. Fre­
quently, colicky infants are overly sensitive to the surround­
ings or stimulation. Chaos in their environment is unpleasant, 
and they respond by crying. Adequate time spent crying can 
alleviate this exhibition of tension. Children may be permit­
ted to ery for 15 to 30 minutes, if the parents are in agree­
ment. They then usually fall asleep; if still awake, their basic 
needs should be rechecked. If the diaper is dry and no fever 
or source of pain is found, they should be comfortcd and laid 
in bed. Other illnesses certainly can disrupt sleep, and ap­
propriate treatment of febrile illness is important. 

There is much truth to the expression about babies getting 
days and nights confused. The proper explanation is sleep­
phase shifts. There can be an early sleep-phase syndrome or 
a late sleep-phase syndrome. An example of early sleep phase 
is the baby who goes to bed nicely at 6 P.M. but then wakes 
up at 4:00 or 5:00 A.M. The parents may become distraught 
because the child wakes up so early, which interrupts some 
of their important sleep time. All that has happened is that the 
baby has started his circadian rhythm to sleep early and wakes 
up the appropriate 10 to 11 hours later. This problem is cor­
rected by gradually, over 10 to 15 days, keeping children 
awake later. This change helps them to sleep later. The late 
sleep-phase syndrome is more common in older children and 
in disrupted families when the children stay up late and then 
are difficult to arouse in the morning. The remedy is to set a 
time for awakening and then gradually adjust the bedtime ear­
lier to reach the needed amount of time in bed. One efficient 
time to solve this problem is during the month of October, 
when, in most states, the clocks are set back for the end of 
daylight savings time. At this window of opportunity, simply 
do not change the clocks in the children's room, and so they 
are then going to bed (and getting up) an hour earlier. 

Sleep walking (107.46) and sleep talking are common, but 
usually hannless sleep problems that bother parents. They are 
both forms of partial wakings that occur during non-rapid­
eye-movement (non-REM) sleep. It usually occurs within 1 
to 4 hours of falling to sleep, at the end of the first or second 

sleep cycle. When the awakenings are intense and frighten­
ing. they are called "sleep terrors." This problem is more com­
mon among adolescents and preadolescents. These children 
may wake up briefly, but they have only a vague memory of 
something having happened. Frequently psychological stress 
has occurred but not necessarily a major emotional problem. 
The treatment of most partial awakenings is to ignore them 
unless children leave their bed and get into dangerous situa­
tions. If they do, they can be awakened or protected from 
falling until they are awake. If there is emotional stress, the 
cause may need to be addressed. 

Nightmares and bad dreams are common and o.ccur only dur­
ing REM sleep, when all dreams occur. During REM sleep the 
body cannot move, so only the memories of the dreams are 
hannful. When children wake up from a nightmare, they are 
truly frightened and need full reassurance and support. These 
episodes are most common in children ages 3 to 6 but can oc­
cur at any age. They may represent deep-seated issues for the 
children to discuss, but mostly the dream explains itself. 

Family Bed 
In most Western cultures, allowing children to sleep in the 
parents' bed is not permissible, with rare exceptions such as 
illness or significant loss. But it is a common and accepted 
practice in many developing countries, and in those families 
it is culturally normative. Studies have shown that people 
sleep best when alone in bed, as the movements and arousals 
of another person stimulate awakenings.29 It is important for 
children to sleep alone in order to separate from the parent 
without high anxiety and to promote eventual independence. 
Sleeping in their parents' bed can make children feel con­
fused and anxious, as it blurs the boundaries that they had un­
derstood. Sometimes insecure adults are the ones comforted 
by the toddler, and they are in need of counseling. From time 
to time the scenario can be avoided by gently returning the 
children to their own bed as often as needed. When absolutely 
necessary, a pillow and blanket can be placed on a catpet in 
the parents' room. 

Summary 
Behavioral problems in children are common and can usually 
be alleviated by intervention in the office. The principles of 
behavior modification have been practiced and refined over 
the years for practical usage today. To institute these prac­
tices the family physician sometimes must schedule extra time 
with the family or assign a staff member for specific tasks. 
The families of such patiems have considerable trust in the 
family doctor, and with this trust, knowledge, and experience, 
the patients often improve and appreciate the interventions as 
they get older. 
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Musculoskeletal Problems of Children 
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Torsional and Other Variations 
of the Lower Extremity 

Gait Abnormalities 
Rotational problems resulting in gait abnonnalities are the 
most common orthopedic conditions in the pediatric age 
group. Parents are frequently concerned that their child will 
grow up defonned or be unable to play sports as they observe 
in-toeing or out-toeing and seek medical attention. Recent 
studies, however, have shown athletes with internal tibial tor­
sion are faster than age-matched controls.} Most rotational ab­
normalities resolve spontaneously as musculature develops, 
and knowing this fact is reassuring to parents. Rarely, condi­
tions remain fixed and require surgical correction at an older 
age. Torsional deformities may be due to problems in the foot 
(metatarsus adductus), tibia (torsion), or femur and hip 
(femoral anteversion). Angular abnormalities (bowlegs, 
knock-knees) generally resolve spontaneously as well. Cer­
tain tenninology has been recommended as well as specific 
testing used to evaluate gait (Fig. 20.1). 

Terminology 
Defmitions of the terms used in this chapter are as follows: 

Angle of gait (foot progression angle): Angle of the inter­
section between the foot axis and the line progression. It is 
the result of static and dynamic influences from the foot to 
the hip. This angle remains relatively stable at 8 to 12 de­
grees of out-toeing through growth. There is a wide range 
of normal values varying from 3 degrees in-toeing to 20 
degrees out-toeing; in one study of 130 children, 4.5% had 
an in-toeing gait.2 Abnormalities anywhere along this ki­
netic chain (including hip, leg, and foot) can change the 
angle of gait. 

Femoral antetorsion: Anteversion beyond the normal range 
[2 standard deviations (SD)]. 

Femoral anteversion: Angular difference between the for­
ward inclination of the femoral neck and the transcondylar 
femoral axis (Fig. 20.2). 

Foot axis: Imaginary line bisecting the long axis of the foot 
from the mid-heel through the middle to the metatarsal 
heads. 

Internal and external femoral rotation: The child lies prone 
with the knees flexed to 90 degrees, the pelvis is stabilized, 
and the angle of gravity-assisted internal (medial rotation) and 
external rotation (lateral rotation) of each leg is measured. 

Thigh-foot angle: Measures tibial torsion. The child lies 
prone and flexes the knees to 90 degrees; the angle is then 
placed in neutral position. Looking down at the sole of the 
foot, an imaginary line through the long axis of the foot is 
measured against the long axis of the femur. The angle be­
tween these two axes is the thigh-foot angle. 

Evaluation and Interpretation 
The medical history is obtained first and includes the type of 
deformity. apparent time of onset, amount of progression, 
family history, and previous treatment. A complete muscu­
loskeletal and neurologic examination is perfonned, and fi­
nally a torsional (rotational) profile is generated to detennine 
the severity and level of deformity (Fig. 20.3). 

Foot Progression Angle. It is important to watch the child 
walk as naturally as possible. When being observed, children 
may initially try to control the amount of in-toeing to please. 
the parent or physician. Keep in mind also that the amount of 
in-toeing becomes worse when a child is fatigued. In-toeing 
is expressed as a negative value (12-10 degrees) and out-toe­
ing as a positive value. The normal value range for the foot 
progression angle is wide, and severe defonnity above the 
foot may exist with a normal angle. 
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Fig. 20.1. Tests for torsional deformities (see text for full 
discussion). (A) Foot progression angle (a) is formed by 
the foot axis (6) and the line of progression (b). (6) Foot 
axis. (C) Measurement of internal femoral rotation. (D) 
Measurement of external femoral rotation. (E) Thigh-foot 
angle (e) is formed by the longitudinal axis of the femur 
and the foot axis. (From Lillegard and Kruse,"iO with per­
mission.) 

Hip Rotation. With the child in the prone position, the knee~ 
are flexed to 90 degrees with the pelvis level. The thigh is 
then rotated medially (internal rotation of the hip) by gravity 
alone. Lateral rotation is measured with the child in the same 
position by allowing the legs to cross. The diagnosis of me­
dial femoral torsional deformity/femoral anteversion is made 
if medial rotation is more than 70 degrees. Total joint laxity 
must be taken into consideration by concurrent reduction in 
lateral rotation. Restriction of lateral rotation during early jn­
fancy is thought to be due to intrauterine position. 

Tibial Rotation. Tibial rotation, the most difficult mcasure­
ment to make accurately, requires assessment of the thigh­
foot angle (TFA). The TFA increases from early childhood 
to mid-childhood. Internal tibial rotation is expressed as a neg­
ative angle. A negative value up to 20 degrees is considered 
nonnal during infancy. Medial tibial torsion exists if the TF A 
is more than 20 degrees. During early childhood the tibia ro­
tates laterally. 

Foot. The sale of the foot is observed to determine its shape; 
the lateral border is normally straight. Metatarsus adductus is 
the characteristic appearance of a "bean-shaped foot" with a 
wide space between the first and second toes, prominence at 
the base of the fifth metatarsal bone, and convexity at the lat­
eral side of the foot. Metatarsus adductus is often present in 
conjunction with tibial torsion. 

Clinical Patterns and Management 
In-toeing (Metatarsus Adductus). The terms metatarsus ad­
ductus (MA) and metatarsus varus are used interchangeably. 
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MA occurs when the forefoot bones are deviated medially at 
the tarsal-metatarsal junction, causing the foot to appear to 
curve inward at the midfoot (bean-shaped foot). It is proba­
bly caused by a combination of intrauterine position and ge­
netic predisposition and can be either flexible or rigid. Stud­
ies dispute the belief that hip dysplasia is higher among 
patients with metatarsus varus than in the general population.3 

On physical examination the foot is convex laterally and con­
cave medially. The lateral border of the base of the fifth 
metatarsal may appear prominent. With the heel held in neu­
tral position and pressure directed laterally at the first 
metatarsal head, a flexible deformity corrects to neutral but 
docs not overcorrect as do nonnal feet. One helpful test is to 
stroke the lateral border of the foot, noting if the infant re­
flexly corrects the deformity. Treatment for flexible MA in­
volves having the parents passively correct the range of de­
formity (as described above) with each diaper change. Due to 
the high rate of spontaneous resolution and the history of nat­
ural resolution, no treatment has been shown to be superior. 
Thesc treatments vary from observation to casting to bracing 
night or day, or both, to orthopedic shoes. Children with rigid 
MA require cast correction and are best treated before 6 
months of age and worked up for other neuromuscular disor­
ders. If begun during the first month of life, correction can 
often be obtained within 6 to 8 weeks of casting by a knowl­
edgeable orthopedist. Arter age 8 months, cast correction is 
almost impo~sible due to foot stiffness and active kicking by 
robust toddlers. 

The reasons for treating these feet remain controversial, and 
specific treatment indications vary among orthopedic sur­
geons. It is currently believed that residual MA is not linked 
to adult degenerative arthritis.l Surgical correction is rarely 
indicated. When needed, Heyman-Herndon soft tissue re­
leases arc advised for children under age 4 years, and multi-
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Fig. 20.2. Transcondylar femoral axis (TFA) as it would 
be measured radiographically in degrees of rotation. 
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pIe metatarsal osteotomies are recommended for older chil­
dren.4 In severe cases requiring surgical correction, associ­
ated heel valgus is common and must be addressed or the 
child will be further disabled because correction of the fore­
foot alone removes the stable lripod of the foot. 

Tibial Torsion. In-toeing can also be due to excessive inter­
nal tibial torsion (medial tibial version). Il can be clinically 
estimated using the TFA described previously. Normally the 
tibia is externally rotated 5 degrees at birth and 15 degrees at 
skeletal maturity. Correction is almost always spontaneous. 
Bracing, splints, twister cables, and shoe modifications have 
not been shown to be effective and are not recommended, as 
most of these defonnities correct spontaneously by 3 to 4 
years of age. 5 Developmental correction may be delayed if 
the child sleeps prone with the legs internally rotated or sits 
with the knees nexed and feet internally [mated. Although 
there is no proved benefit of altering the child's sitting posi­
tion, parents may be instructed to encourage the child to avoid 
these positions. Derotational osteotomy is reserved for severe 
deformity, including significant functional and cosmetic dis­
abiJity. internal rotation of more than 85 degrees, external ro­
tation of less than 10 degrees, radiographic anteversion of 

more than 45 degrees, or external tibial rotation of less than 
35 degrees. The child must he at least 7 to 8 years 01d.6 

Femoral Anteversion. The angle between the femoral neck 
axis and the transcondylar axis of the distal femur is called 
femoral version (Fig. 20.2). Femoral anteversion (FA) de­
creases from an average of 40 degrees at birth to about 15 de­
grees at skeletal maturity. Children commonly sit on their 
knees with their feet out to the sides in the classic W posi­
tion. With femoral anteversion the in-toeing is worse at the 
end of the day when compensating muscles fatigue. FA pres­
ents by age 3 to 4 years and resolves slowly over the next 5 
years and is more common in girls than boys. 

Infants nonnally have limited medial rotation due to a tight 
hip capsule, and external rotation to 90 degrees is common. 
External rotation decreases to around 55 degrees by age 3 and 
slowly decreases thereafter. fntemal rotation increases from 
35 degrees at birth to 60 degrees by age 6, at which time it 
is slightly greater than external rotation. From birth to 2 years 
of age the total range should be 120 degrees, decreasing to 
95 to 110 degrees thereafter. 

Treatment for an in-toeing gait due to excessive femoral 
anteversion, termed medial femoral torsion, is almost always 



simple observation, as 85% resolve with spontaneous derota­
tion of the proximal femur during nonnal growth. Bony dero­
tation occurs up to age 8 and in some cases into adolescence. 
Surgery is rarely indicated; it is reserved for severe, uncom­
pensated medial femoral torsion causing significant functional 
and cosmetic problems during late childhood. In rare severe 
cases, a proximal femoral derotation osteotomy can be done 
safely at age 9 or 10. 

Angular Abnormalities of the Knee 
Newborns generally have a genu varus of approximately 15 
degrees due physiologically to intrauterine positioning. Par­
ents frequently note bowed legs as their child starts to stand. 
Children with superimposed internal tibial torsion actually 
look more bowed than they are. Children progress from genu 
varus in the newborn until 24 months and then start to de­
velop genu valgus to about 15 degrees by age 4 years. Then 
by 6 to 7 years of age, this valgus begins to correct to 5 to 6 
degrees, where it essentially remains to adulthood. Pathologic 
genu valgum or varus should be evaluated for metabolic dis­
orders, inflammatory disease, tumors, osteochondrodysplasia, 
posttraumatic conditions, congenital abnonnalities, osteoge­
nesis imperfecta, or Blount's disease as possible causes. 

Bowlegs 
Excessive genu varus defonnities with a tibial-femoral angle of 
more than 20 degrees should be investigated if they have not 
started correcting by 2 years of age. Growth charts should be 
carefully reviewed along with developmental and family his­
tory. Evaluation should include physical exam, gait observation, 
knee ligament laxity assessment, rotational evaluation, and foot 
position. Appropriate laboratory and standing radiographic stud­
ies should be ordered. The posteroanterior (p A) standing radi­
ographs must be taken with the child's feet together or a shoul­
der width apart and neutral rotation with the patella pointing 
directly forward. The physis should be carefully examined. A 
tibiofemoral angle of more than 20 degrees in toddlers indicates 
severe physiologic bowing, or Blount's disease. Severe physi­
ologic bowing is characterized radiographically as follows. 

I. Medial metaphyseal beaking of the proximal fibula and 
distal femur 

2. Medial cortical thickening 
3. Varus angUlation of more than 20 degrees based on the 

metaphyseal-diaphyseal angle 
4. No pathologic changes in the proximal tibial epiphysis 

After other etiologies have been ruled out and severe physi­
ologic bowing is diagnosed, spontaneous correction can be 
expected by 7 to 8 years of age. If significant deformity per­
sists past age 8, corrective tibial osteotomy is necessary in 
certain cases. 

Blount's Disease 

Osteochondrosis deformans tibiae, or Blount's disease, is due 
to defective formation of the posterior medial border of the 
proxima] tibial epiphysis and may be difficult to distinguish 
from severe physiologic bowing. Blount's disease is more 
common in blacks than whites and is associated with obesity 
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and early walking. Radiographic findings after 18 to 24 months 
are angulation under the posterior medial proximal epiphysis, 
metaphyseal irregularity, beaking of the proximal tibia, and 
wedging of the proximal epiphysis. Another radiographic sign 
that has been found useful to diagnose Blount's disease is the 
metaphyseal-diaphyseal (MD) angle. The angle is derived 
from drawing a line along the lateral tibial cortex on a stan­
dard PA radiograph, and then drawing a line perpendicular to 
the tibial cortex line and one through the epiphysis. If the an­
gle between the epiphysis and tibial cortex perpendicular line 
is greater than 11 degrees, Blount's disease is diagnosecP Most 
of these children require corrective bracing or surgery and 
should be referred as soon as identified. 

Knock-Knees 
Genu valgus (knock-knees) can be apparent, physiologic, or 
pathologic. Apparent valgus may be due to large thighs, joint 
laxity, or poor muscle tone. Most cases are idiopathic or phys­
iologic. Pathologic causes include juvenile rheumatoid arthri­
tis, rickets, trauma, endocrine disturbance, and infection. Most 
children have a slight genu valgus that generally resolves by 
6 years of age; it can become excessive later during child­
hood or early adolescence when the normal valgus fails to re­
solve. Genu valgus may represent an acceleration of nonnal 
angulation caused by abnormal forces across the knee. Stand­
ing PA radiographs with the feet pointing straight ahead may 
be obtained to document the tibiofemoral angle and to rule 
out underlying disease. Young children with this problem tend 
toward spontaneous resolution. With older children, knock­
knees is less likely to correct completely, 

Surgical correction of severe knock-knees defonnity caus­
ing significant functional or cosmetic problems should be per­
formed 1 year before the end of physeal growth in the femur 
(girls, W-ll years old; boys, 12-13 years old). A staple en­
circles the femoral physis, which continues to grow laterally 
but not medially.' 

Problems of the Feet 
Toe Walking 
The tiptoe gait characteristic of beginning toddlers should 
give way to an adult~like pattern by 2 years of age. Neuro­
muscular conditions such as cerebral palsy or spinal cord 
lesions such as spina bifida, tethered cord, and diastemato­
myelia can produce foot deformity, which can be appropri­
ately evaluated diagnosticaIIy or referral made if toe walking 
persists beyond age 2. 

Clubfoot 

Talipes equinovarus (clubfoot), which occurs in approximately 
111000 births," is characterized by talar plantar flexion, hind­
foot varus, forefoot adduction, and soft tissue contractures, re­
sulting in a cavus foot deformity (Fig. 20.4).10 It is thought to 
be secondary to intrauterine position in a genetically predis­
posed fetus but is also associated with congenital hip disloca­
tion, myelomeningocele, and arthrogryposis. The major defor­
mity of clubfoot is in the subtalar complex, with shortening and 
medial deviation of the talus with displacement of the navicu­
lar medially.llRadiographs confinn the severity of defonnity, 
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B) METATARSUS VARUS C) CLUB FOOT Fig. 20.4. Bone al ignmenl. (A) Norma I fool. 
(B) Metatarsus adductus (varusi. (C) Club­
foot, demonstrating Kite's angle. Note Kite's 
angle is increased in metatarsus varus and 
decreased in club foot. 

allow comparisons over time, and are essential for judging the 
type of surgical correction needed. 

Treatment by an experienced orthopedic surgeon is an ac­
quired skill that is becoming a lost art. Proper intervention in­
volves reduction of the displaced navicular on the head of the 
talus and mobilization of tight capsules and tendons through 
manipulation followed by placement in a series of carefully 
molded corrective casts. The need for extensive surgery is 
reduced if casting is early and effective with 30% to 50% cor­
rection obtained. 12 Operative intervention is indicated if com­
plete correction cannot be obtained or maintained. Recogni­
tion and treatment of clubfoot deformity should be initiated 
in the newborn nursery; therefore, recognition and referral of 
thi~ entity are imperative. Parents should be reassured it is 
normal for the affected foot and calf to be smaller through­
out the child's life. 

Cavus Foot 
Pes cavus, or cavus foot, is a fixed equinus and pronation de­
formity of the forefoot in relation to the hindfoot, usually re­
sulting from an underlying neuromuscular condition: spinal 
dysraphism (spina bifida, lipoma, tethered cord, dia:'lemato­
myclia), Charcot-Marie-Tooth disease, Friedreich's ataxia, or 
cord tumor. Occasionally, cases are familial or idiopathic. 
When unilateral, a spinal disorder is almost always the cause. 
All cavus feet demonstrate excessive plantar flexion of the 
first ray with pronation of the forefoot in relation to the hind­
foot. The workup includes family and neurologic history and 
exam, weight-bearing radiographs of the feet, and strong con­
sideration of a referral to the orthopedist. Corrective shoes 
and inserts are not effective for treating cavus feet. Surgical 
management, best undertaken after age 4 or 5 years, is di­
rected toward medial and plantar release (plantar fascia, short 
flexors, adductor hallucis) followed by weekly cast changes 
to gain full correction. 13 

Flatfoot 
Flexible Flatfoot 
An children have flatfeet at birth. Some of these feet remain 
flat and asymptomatic and are a normal physiologic variant. 
The normal foot may appear flat until the child is 3 to 5 years 
old. Reasons include ligament laxity, flexibility of cartilage, 

neuromuscular development, and the presence of subcuta­
neous fat that occupies space in the arch. The support liga­
ments gradually tighten to form the longitudinal arch, in­
creasing definition with nonnal growth. As a result, the true 
flexible flatfoot is difficult to diagnose clinically before the 
child is 2 years old. 

The cause is primarily laxity of the ligaments that normally 
support the bones fonning the arch. The laxity is frequently 
familial and is sometimes associated with Down, Marfan, and 
Ehlers-Danlos syndromes, all of which include excessive lig­
ament laxity. Testing is done by having the child dorsiflex 
the great toe or stand on tiptoe (looking for the formation of 
an arch). Observed from the rear, the patient may have cal­
caneal valgus whcn bearing weight, shifting to varus position 
when standing tiptoe (a reflection of subtalar flexibility). 14 

Radiographic evaluation aids in confinning the diagnosis, 
10caliLing the malaligned joints, and ruling out other possi­
bilities in the differential diagnosis. Anteroposterior and lat­
eral radiographs are obtained with the patient standing so the 
feet are in the weight-bearing position. 

No treatment is necessary for the asymptomatic foot, as 
there is gradual improvement with growth and development; 
the greatest improvement is seen by age 4. Recent studies 
have shown no greater incidence of painful adult feet in chil­
dren with flexible flat feet. 12 The use of arch supports in 
asymptomatic children with flexible flatfoot has not been 
shown to make a difference in tenns of altering the radi­
ographic or clinical outcome.14 For the occasional child who 
does develop a symptomatic tlexible flatfoot, correction with 
an orthosis may be indicated. Medial longitudinal arch sup­
ports are helpful, and a medial heel wedge is added if cal­
caneal valgus is present. 

Rigid Flatfoot 
A rigid flatfoot is flat both sitting and standing; it may be due 
to underlying conditions such as infection, old trauma, con­
genital vertical talus, or tarsal coalition. Rigid pes planus with 
normal (nonspastic) peroneals is usually caused by an old in­
fection of the tar:.u:., rheumatoid arthritis, or injury resulting 
in ankylosis and deformity that persists after the symptoms 
of the original pathology have subsided. is Rigid pes planus 
with associated spasm of the peroneus muscle:., termed per­
oneal spastic flatfoot, is most often secondary to tarsal coali-



tion or less commonly tarsal joint arthritis, tuberculosis, or 
old trauma. The decreased range of motion is due primarily 
to ankylosis, and the peroneal spasm is probably secondary 
to stress from the rigid tarsus. This stress results in painful 
strains, which initiate reflux muscle spasms of the peroncals. 15 

Deformity of the foot secondary to cerebral palsy is common. 
Typically, the spastic flatfoot occurs in an ambulatory diplegic 
individuaL In this case contracture of the Achilles tendon is 
the primary problem. Tarsal coalitions may be identified on 
plain radiographs but are often cartilaginous and best identi­
fied with a computed tomography (CT) scan. Orthopedic sur­
geons must exercise care regarding patient selection for sur­
gery. All foot surgery is characterized by several weeks to 
months of disability during the postoperative period. The ado­
lescent patient is not immune to reflux sympathetic dystro­
phy. Therefore, a specific diagnosis is mandatory, and patient 
expectations of postsurgical results should be discussed pre­
operatively. The patient with diffuse foot pain is a poor sur­
gical candidate. 

Elbow-Radial Head Subluxation 

Epidemiology 
Subluxation of the head of the radius, also known as "pulled 
elbow" or "nursemaid's elbow," is subluxation of the annu­
lar ligament into the radiohumeral joint. Commonly seen in 
preschool children 2 to 4 years old, the peak incidence occurs 
between I and 3 years of age. Injury after 5 years of age is 
rare and is most likely due to abnormal anatomic physiology. 
Salter and Zaltz l6 found that the annular ligament in children 
older than 5 years of age is thicker and more firmly attached 
to the periosteum at the radial neck. Boys are more frequently 
injured than girls, and the injury is diagnosed more often on 
the left side than the right side. 

Traction may occur when lifting a child by one arm at the 
wrist or hand or swinging a child by both arms. Although this 
trauma may be slight subluxation occurs owing to this lon­
gitudinal traction while the elbow is extended and the fore­
arm pronated, resulting in a transverse tear of the annular lig­
ament at its distal attachment to the radial neck. When the 
foreann is pronated, the radial head has its narrowest diame­
ter in the anteroposterior plane. The radial head protrudes 
through the tear and migrates distally with proximal rcccs­
~ion of the annular ligament into the radiocapitellar joint. 
Once traction is released, the annular ligament is trapped be­
tween the radial head and the capitellum, and full reduction 
of the radial head is blocked. 

Diagnosis 
The injured child presents by refusing to use the affected limb 
hut may not complain of pain. Often the shoulder is suspected 
to be the CUlprit. At presentation, the ann is held at the side 
with elbow partially flexed and the forearm pronated. Clini­
cal findings include tenderness to palpation over the radial 
head and decreased range of motion at the elbow. Radiographs 
may show soft tissue swelling but are usually negative. Al-
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though the elbow is a commonly injured joint in children, in­
terpretation of the radiograph may be difficult owing to joint 
anatomy. Because the radial epiphysis is not ossified, sub­
luxation is diagnosed on clinical grounds. 

Treatment 
Reduction of the radial head is possible if the proximal edge 
of the annular ligament does not extend beyond the widest 
part of the radial head. Reduction of the annular ligaments is 
achieved by supination of the foreann, flexion of the elbow, 
and simultaneous pressure over the radial head. This maneu­
ver is also achieved when manipulating the elbow to obtain 
an anteroposterior roentgenogram. An audible click may be 
heard with reduction, associated with significant relief. Often 
the ann can be used immediately after reduction. Immobility 
is not necessary. The prognosis is excellent after successful 
reduction, with only a 5% recurrence rate. 16 On the rare oc­
casion when closed reduction is unsuccessful, surgical refer­
ral is warranted. After an open reduction, immobilization of 
the elhow is recommended in a plaster splint at 90 degrees of 
tlexion with the forearm in neutral position. Mobilization can 
be started within 1 week. 

Classification 
The traumatic cause of radial head subluxation, as noted 
above, is axial traction. In rare cases nontraumatic causes have 
been identified. Idiopathic subluxation may be due to con­
genital conditions. In the three cases reported by Southmayd 
and Ehrlich,17 the radial head was observed to be enlarged 
and deformed. Patients presented with no history of trauma 
but experienced pain and limitation of the range of motion at 
the elbow. The cause of this condition remains unknown. 
Other nontraumatic causes of radial head subluxation have 
been associated with Apert syndrome. In such cases sublux­
ation occurs early, even at birth, and may be the consequence 
of developmental defonnity of abnormal cartilage tissue. 

Problems of the Hip and 
Lower Extremity 

Transient Synovitis of the Hip 
Transient synovitis of the hip (TSH), a self-limited unilateral 
disease of unknown etiology, is the most common disorder 
causing a limp in children. TSH is most common between the 
ages of 2 and 10 years (average 6 years) and occurs more fre­
quently in boys. The condition often parallels or follows a vi­
ral upper respiratory infection and has been considered by 
some to represent a viral or perhaps "viral-immune response" 
disorder affecting the hip.18 The few biopsies reported for this 
benign, transitory disease have revealed only nonspecific 
intlammatory congestion and hypertrophy of the synovial 
membrane. 

Children with TSH present with an ill-defined limp, hip or 
knee pain, and possibly a low-grade fever. The hip is often 
held tlexed. abducted. and externally rotated to provide for 
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Fig. 20.5. Teardrop distance is the interval between the 
ossified part of the femoral head or neck and the ac­
etabulum {arrowheads}. The teardrop distance is a useful 
criterion for early diagnosis of Legg-Calve-Perthes disease 
and is also a good indicator of the presence of excess 
joint fluid caused by sepsis. In 96% of normal subjects 
the teardrop distance in both hips is the same or differs 
by only 1 mm or less. 

maximum joint volume. A complete blood count may show 
mild leukocytosis without a left shift. The erythrocyte sedi­
mentation rate (ESR) may be elevated, exceeding 20 mm/hour 
in nearly one third of patients.19 Radiographs may show cap­
sular swelling characterized by increased distance between 
the medial acetabulum and the ossified part of the femoral 
head (Fig. 20.5). Ultrasound examination has been used in­
creasingly as a diagnostic tool to detect hip disorders because 
of its high sensitivity for demonstrating effusion in the hip 
joint. 

It may be difficult to differentiate TSH fmm early septic 
arthritis; and if clinical suspicion is high, the hip should be 
aspirated. Initial treatment is bed rest, usually at home, but 
occasionally hospitalization is required to perform studies 
needed to rule out sepsis and thus allay parental and physi­
cian concern. 

Symptoms may last up to 7 to 10 days but rarely more than 
2 weeks. Failure to resolve with rest should lead to a more 
extensive workup to exclude juvenile rheumatoid arthritis, 
sacroiliac joint infection, osteomyelitis of the ileum, and os­
teoid osteoma, each of which may mimic TSH. A few pa­
tients with TSH (1-3%) go on to develop Legg-Calve-Perthes 
disease within a year.20 Therefore, patients with TSH should 
have their hips examined once or twice during the year fol­
lowing acute presentation. Radiographs are unnecessary if hip 
motion is full. 

Septic Hip 
A septic hip is considered a medical emergency, as surgical 
drainage of pus soon after onset of symptoms prevents de­
struction of the femoral head and neck. Accumulating fluid 
and pus containing destructive enzymes rapidly elevate the 
intraarticular pressure and permanently injure vessels and ar­
ticular cartilage. Microorganisms usually enter the hip joint 
by bacteremia, the result of distant infection (skin or subcu­
taneous abscess, otitis media, pharyngitis, pneumonia, or um-

bilical infection). In neonates nosocomial infection may oc­
cur via catheters or venipuncture. 

In neonates and infants, the early stages of septic hip may 
be mistaken for cellulitis, venous thrombosis, superficial ab­
scess, and sciatic nerve palsy. Unilateral swelling of the thigh 
or leg may indicate a ruptured septic hip with extravasation 
of pus into the thigh fascial planes. Older children usually 
present as apprehensive, toxic, and experiencing constant hip 
pain. Typical septic arthritis of the hip in infants and children 
can be recognized without difficulty. The child is febrile with 
the thigh in a position of flexion, abduction, and external ro­
tation. The pain is worse with any hip movement. A site of 
infection and portal of entry into the bloodstream such as skin 
abscess, otitis media, or pneumonia is usually present. 

Laburatory testing may show an elevated complete blood 
count (CBC), ESR, and C-reactive protein. C-reactive protein 
rises within 6 to 8 hours, while the ESR may not rise for 24 
to 48 hours. There is considerable overlap between TSH and 
septic arthritis. No combination of physical exam or labora­
tory findings is 100% sensitive or specific in diagnosing sep­
tic arthritis of the hip. 19 Aspirating pus fmm the hip joint re­
mains critical for diagnosis and early decompression. Blood 
cultures and cultures from other sites are obtained before ini­
tiating antibiotics (see Chapter 43). Staphylococcus and gram­
negative organisms are commonly found in newborns. In chil­
dren 1 to 18 months of age, Haemophilus injluenzae is a 
frequent cause of septic hip. Salmonella can infect a hip in 
patients with sickle cell disease. Intravenous antibiotics 
should be started following needle aspiration and culture, but 
antibiotics alone cannot cure septic hip. Treatment must in­
clude surgical decompression. 

Slipped Capital Femoral Epiphysis 
Slipped capital femoral epiphysis (SCFE) is the most com­
mon serious disorder of the hip in adolescents. The peak age 
incidence is 11 years for girls and 14 years for boys; the in­
cidence in the general population is approximately 2 per 
100,000 with a male to female ratio of 2.5:1.0.21 SCFE is 
characterized by sudden or gradual medial displacement of 
the femoral neck from the capital femoral epiphysis. The epi­
physis remains in the acetabulum, resulting in a retroversion 
defonnity of the femoral neck. The goals of treatment for a 
patient with a SCFE are to stabilize the slip and prevent fur­
ther displacement while avoiding the complications of avas­
cular necrosis, chondrolysis, and early osteoarthritis. 

The etiology is multifactorial and ill-defined. Classification 
of SCFE has been traditionally based on duration of symptoms. 
Slips have been divided into acute (symptoms <3 weeks), acute­
on-chmnic (symptoms of mild pain for >3 weeks with a recent 
sudden exacerbation), and chronic (symptoms >3 weeks).22 
Newer classification schemes attempt to address the question of 
stability because unstable slips have a poorer prognosis.23•24 

With an acute slip, mild symptoms are present for a short 
time before the displacement occurs; minimal trauma may 
then cause an acute separation, with pain so severe the child 
cannot bear weight on the affected side. Patients with the 
chronic form have hip pain localized to the groin, buttock, or 



Fig. 20.6. Left slipped capital femoral epiphysis. A line 
drawn along the superior aspect of the femoral neck 
(Klein's line) barely intersects with the femoral head com­
pared to the normal right side, a sign of slipping of the 
left femoral head. 

lateral hip. Occasionally, the child has only knee pain. There 
is a decrease in abduction, flexion, and internal rotation, and 
as the hip is gently flexed it may roll into external rotation. 

The clinical diagnosis of SCFE requires radiographic COD­

fmnation of femoral head displacement. Radiographic as­
sessment must include both hips in anteroposterior (AP) and 
lateral views. Both hips are included because bilateral disease 
occurs in one third of cases.25 The earliest changes may be 
subtle, only showing wideniog or irregularity of the epiphy­
seal plate (Fig. 20.6). Since initial displacement occurs pos­
teriorly, the true lateral or "frog" lateral views are most sen­
sitive to detect early SCFE. On the AP view the Klein's line 
drawn along the superior femoral neck should intersect 20% 
of the lateral femoral head (Fig. 20.6). When the diagnosis is 
suspected from the clinical findings, but plain radiographs are 
not conclusive, magnetic resonance imaging (MRI) is the best 
study to demonstrate the subtle widening and irregularity of 
the physis and even early slippage of the femoral head.26 

Surgery is the only reliable treatment for SCFE. Results are 
best if it is perfonned soon after diagnosis because outcomes 
depend on early stabilization. Any attempt to reduce a chronic 
slip produces avascular necrosis. 

In children who have unilateral disease at diagnosis, nearly 
20% may go on to develop bilateral disease. Most often se­
quential slips will occur within 18 months, although reports 
have documented cases that occur up to 5 years after initial 
diagnosis.25 Frequent follow-up examination is recommended 
until defmite radiographic evidence of physeal closure is 
noted. 
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Developmental Dysplasia of the Hip 
The term developmental dysplasia of the hip (DDH) describes 
a spectrum of disorders: frank dislocation, partial dislocation 
(subluxation), instability, and acetabular dysplasia. Because 
many of these findings are not present at birth, the term de­
velopmental dysplasia has replaced the older term congenital 
hip dislocation. The reported incidence of all forms of DDH 
is 2 to 611 000 and is influenced by genetic and environmen­
tal factors. The etiology of DDH is multifactorial. The female 
to male ratio is 5:1. Hormonal factors playa role in joint lax­
ity. Mechanical factors increasing the risk of DDH include 
oligohydramnios, primigravida, and breech presentation. In­
trauterine positioning may explain the 3: 1 predominance of 
left hip involvement. One in five children with DDH has a 
positive family history.27.28 

In the newborn, Barlow and Ortolani tests (Fig. 20.7) are 
the most reliable tests for diagnosis and should be part of 
every well-baby examination (see Chapter 17). The infant is 
examined relaxed and supine, with one of the examiner's 
hands stabilizing the pelvis. The other hand holds the hip to 
be examined with the thumb in the groin and the index or 
long finger over the greater trochanter. The hip is flexed to 
90 degrees and adducted past the midline while a gentle out­
ward force is made by the thumb. The hip may be felt to dis­
locate during adduction (positive Barlow sign). The hip is then 
abducted and gently lifted. Relocation of the dislocated 
femoral head may be felt (a pop is not heard), which is a pos­
itive Ortolani' s reduction test. A positive test is felt as a 
"clunk." The high-pitched click that is often heard is normal 
and unrelated to DDH. 

In the child over 2 to 3 months of age, muscle tightness 
may mask dislocation or reduction. Clinical signs are more 
subtle as the child approaches walking age, but the following 
abnormalities should always be sought during well-child ex­
aminations: an asymmetric hip abduction, one knee lower than 
the other (positive Galeazzi's sign), and asymmetric thigh 

Dislocated 

Reduced 

Fig. 20.7. Barlow and Ortolani tests. 
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Fig.20.B. Pavlik harness on a newborn. The hips are fully 
flexed, then fallout passively into abduction. 

creases. Unfortunately, these clinical examinations do not 
identify all neonates with DDH, in part because some cases 
are missed on initial examination and other children develop 
instability later. Standard radiographs are difftcult to interpret 
until the femoral head begins to ossify at 3 to 6 months of 
age. During dynamic ultrasonography a modified Barlow ma­
neuver is used for the hip evaluation, increasing the accuracy 
of diagnosing hip instability after 6 weeks of age.29,30 

Neonatal hip instability or dislocation can be treated with 
a Pavlik-type harness (Fig. 20.8) with 85% to 90% success in 
infants up to 6 to 8 months of age. 31 •32 This harness holds the 
infant's hips in a flexed and abducted position, directing the 
femoral head into the developing acetabulum. Pavlik harness 
use requires close ultrasound or radiographic monitoring and 
frequent clinical follow-up. Most hips stabilize after 2 to 3 
months. Dislocated hips diagnosed at 6 to 18 months of age 
often require closed or opcn surgical reduction under anes­
thesia, followed by spica cast immobilization. 

Legg-Calve-Perthes Disease 
Legg-Calve-Perthes disease (LCPD) is avascular necrosis of 
the femoral head in otherwise clinically normal children. 
LCPD typically presents between 4 and 8 years of age, with 
the boy/girl ratio approximately 5:1. Bilateral involvement oc­
curs in approximately 10%.20 Interesting parallels exist be­
tween LCPD and "constitutional delay of growth." Children 
with LCPD are often small for age, and thin, with bone age 
that is delayed by 1 to 2 years. Recent studies have proposed 
a link with familial thrombotic disorders, such as the factor 
V Leiden mutation. 33 Age at onset is an important indicator 
of outcome; children under 6 years of age often do well with­
out specific treatment, whereas children over 9 years have a 
worse prognosis.2o 

Catterall34 has classified LCPD according to radiographic 

findings of the percent of the femoral head that is avascular 
(Fig. 20.9). The ultimate Catterall classification may not be 
determined for 6 to 9 months after the initial onset. 35 The his­
tory and physical findings can vary markedly depending on 
the stage of the disease proccss. During the early stages, the 
history is most often that of a limp or increasing groin, thigh, 
or knee pain. The physical findings at this time are similar to 
those of a child with an "irritable hip"; the initial synovitis 
may cause a decrease in range of motion on internal and ex­
ternal rotation, and there may be muscle atrophy of (he thigh 
or calf consistent with an antalgic gait. With later, more se­
vere stages of LCPD, there may be contractures of the ad­
ductor and hip flexor musculature in addition to restricted in­
ternal and external rotation. 

Techniques for diagnosing LCPD and determining its prog­
nosis include radiography, technetium scanning, MRI, 
arthrography, and CT scans. They are all equally useful, and 
each has advantages and disadvantages. Laboratory evalua­
tion is normaL 

LCPD is a self-healing disorder and there is no cvidence 
that any treatment speeds the return of blood flow to the 
femoral head. ~o The main treatment objectives are to relieve 
muscle spasm, regain range of motion, and contain the 
femoral epiphysis within the acetabulum to minimize defor­
mation of the femoral head. Orthopedic consultation is rec­
ommended. Nonsurgical treatment includes the use of a spica 
cast, removable orthosis, and braces. Surgical options for 
more severe disease include soft tissue procedures to release 
the adductors and bony procedures to mechanically realign 
the hip.36 Long-term outcomes are good for most children, 
although approximately 10% to 15% develop deteriorating 
symptoms and degenerative arthritis that may require hip 
arthroplasty.37 Most patients with LCPD can participate in 
sports. 

Apophyseal Injuries 
Apophysitis of the Hip 
Apophyseal injury involving the anterosuperior and anteroin­
ferior iliac spines, iliac crest, and ischial tuberosity typically 
occurs in active adolescents. Major abdominal and hip muscles 
either insert or originate at these sites of bone growth. The con­
dition is most common in distance runners and dancers and is 
associated with muscle-tendon imbalance and rapid growth 
(see Chapter 52). Adolescents present with vague, dull pain re­
lated to activity located near the hip. Should a single traumatic 
episode exceed the strength of the physis, an avulsion fracture 
through the growth plate occurs. Radiographs may be useful 
for evaluating acute trauma and ruling out other hip pathology. 
Treatment includes rest from the offending activity followed 
by a program of stretching and progressive strengthening of the 
abdominal and hip muscles (Table 20.1). Depending on their 
size and displacement, acute fractures may be treated with rest 
or open-reduction internal fixation. 

Sinding-Larsen-Johansson Syndrome 
Sinding-Larsen-Johansson syndrome is an apophyseal injury 
to the inferior pole of the patella. The condition is thought 
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Fig. 20.9. (A) Catterall classified Legg-Calve-Perthes dis­
ease into four stages. Stage 1: Necrosis is present at the 
anterior aspect of the femoral head as noted by the dOl­
led areas. Lysis is present, but there is no bony seques­
tration. Stage 2: Bony sequestration is present as noted 
by the central areas of radiopacity. A medi al and laleral 
column of normal bone protects the central area from 
collapse. Stage 3: Extensive bony se4uestration dimin­
ishes support and increases the chance of residual de-

formity. Metaphyseal cyst formation is noted by the line­
slashed areas. Stage 4: Total involvement produces sig­
nificant res idual deformity shown by the jagged areas 
that indicate sclerosis and decreased size of the femoral 
head. (From Gerberg and Micheli,45 with permission.) 
(B) Legg-Calve-Perthes disease. Radiograph shows se­
vere changes of the entire left femoral head due to avas­
cular necrosis. (From Lillegard and Kruse,50 with per­
mission.) 
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Table 20.1. Apophyseal Injuries 

Age Differential 
Injury (years) Site Presentation diagnosis Treatment 

Sever's disease 8-13 Posterior calcaneus Heel pain with Achilles tendinitis, Heel cups, RICE, 
activity stress fracture decrease activity, 

NSAIDs 
Osgood-Schlatter Boys: 10-15 Tibial tuberosity Anterior knee pain PFD, OCD, stress RICE, activity 

disease Girls: 8-13 fracture modification, 
NSAIDs 

Sindig-Larsen-Johannson 10-13 Inferior pole of Anterior knee pain PFD, OCD, stress RICE, activity 
syndrome patella fracture modification 

NSAIDs 
Apophysitis of the 9-13 ASIS, AilS, iliac Dull ache around Muscle strain, RICE, stretching 

hip crest, ischial the hip stress fracture program, NSAIDs 
tuberosity 

Source: Peck,s8 with permission. 
NSAlDs :::: nonsteroidal antiinflammatory drugs; PFD = patellofemoral dysfunction; OCD ::::. osteochondritis dissecans; RICE = 
rest, ice, compression, and elevation; ASIS == anterosuperior iliac spine; AilS == anteroinferior iliac spine. 

to result from mUltiple episodes of traction-induced micro­
trauma at an inunature, inferior patellar pole, with resultant 
calcification and ossification at this junction. It is commonly 
seen in active preteen boys (10-12 years old), who complain 
of pain over the inferior pole of the patella or at the proxi­
mal quadriceps patellar junction that is worsened by running 
or stair climbing. Point tenderness is noted at the patella­
quadriceps or patella-patellar tendon junctions. The re­
mainder of the knee examination is usually normal. Radi­
ographs may be normal or show varying amounts and shapes 
of calcification or ossification at the patellar junction. 

It is important to advise the patient and family that it is a 
self-limited condition that improves with rest and attainment 
of skeletal maturity. Activity modification, use of a knee 
sleeve, ice, massage, and antiinflammatory medication are 
usually helpful for reducing discomfort. 

Osgood-Schlatter Disease 
Osgood-Schlatter disease, the most common apophyseal dis­
order, was independently described in 1903.38 The condition 
is found most commonly in boys age 10 to 15 years and in 

girls 2 years earlier; it is often bilateral (20-30% of cases). 
On examination, exquisite tenderness may be noted over the 
anterior tibial tubercle, with prominence and swelling at that 
location. Pain worsens during running. jumping, and ascend­
ing or descending stairs. Resisted extension of the knee at 90 
degrees of flexion causes pain. Radiographs are obtained to 
exclude the possibility of osteomyelitis and arterial-venous 
malformations. A discrete separate ossicle is noted at the tib­
ial tubercle in as many as 50% of reported cases. 

The patient and family must understand that 12 to 18 months 
may be required to allow spontaneous resolution by physio­
logic epiphysiodesis. Treatment with ice, antiinflammatory 
medication, and an approptiately contoured knee pad relieves 
symptoms. The level of sporting activity is balanced with tol­
erance and sevetity of symptoms. If symptoms progress to dis­
ability with activities of daily living, a brief course (7-10 days) 
of knee inunobilization usually resolves the discomfort. Steroid 
injections into the tibial tubercle should never be done. Rare, 
persistent cases that fail to respond to a lengthy trial of con­
servative therapy may resolve with surgical removal of the bony 
ossicle overlying the tibial tubercle. 

Medial 
condyle 

85% www 
Lateral 
condyle 

15% 

Classical 69% Extended classical 6% Inferocentral10% 

Inferocentral13% Anterior 2% 

Fig. 20.10. Distribution of osteochondritis 
dissecans by body location. 
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Sever's Disease 
In 1912 Sever39 described a benign inflammatory condition 
to the calcaneal apophysis in active adolescents. The sports 
most commonly associated with Sever's disease are soccer 
and running. The disease presents with unilateral or bilateral 
(60%) posterior heel pain in the 8- to 13-year-o ld athlete. It 
is associated with accelerated growth, light heel cords, and 
other biomechanical abnonnalities. Patients present with ten­
derness at the insertion of the Achilles tendon on the calca­
neus. Radiographs may show partial fragmentation and in­
creased density of the os caJcis, thereby ruling out other rare 
causes of heel pain, such as unicameral bone cyst or a stress 
fracture. Activity modification, stretching of the gastrocne­
mius-soleus complex, ankle inverters and everters, and heel 
cups have all proved helpful. Children may return to sports 
without limitation 2 to 4 weeks after symptoms resolve. 

Osteochondritis Oissecans 
Osteochondritis dissecans (OCD) is characterized by separa­
tion of a fragment of bone with overlying articular cartilage 
from the surrounding nonnal bone. OCD most commonly af­
fects the medial aspect of the lateral femoral condyle, but is 
also seen in the talar dome and humeral capitellum (Fig 
20.10). OCD can occur in all large joints. The incidence is 
estimated to be 15 to 30 cases per 100,000 persons. OCD may 
be more common than is currently known because asympto­
matic lesions are discovered only incidentally. Risk factors 
include repetitive microtrauma as seen in throwing sports or 
gymnastics. OCD has a familial predisposition. Contralateral 
joint involvement is noted in 20% to 30% of patients with 
OeD of {he knee. 

Without proper management the disease may progress 
through four stages: stage I, thickening of the articular cani­
lage (stable); stage 2. fragment in situ and beginning of de-

Fig. 20.11. Spondylolysis. and spondylolisthesis (right!. 
(A) Radiographic representation of an abnormal elonga­
tion (greyhound sign) of the pars interarticularis, or the 
"neck" of a scotty dog (arrowl. Other defects, such as 
sclerosis or lysis in the pars, are best visualized in this 

20. Musculoskeleta l Problems of Children 199 

marcation of the articular cartilage (stable); stage 3. partial 
detachment (unstable); and stage 4, complete detachment of 
the fragment and fonnation of a loose body (unstable).4o OCD 
may be viewed as a stress fracture of the involved subchon ~ 

dral bone and requires differentiation from epiphyseal dys­
plasia, ossification defects, and acute osteochondral fracture. 
Symptoms include vague joint pain, catching, restricted range 
of motion, and pain with activity or range of motion. Plain 
radiographs reveal most lesions. Radioisotope scanning may 
be used if onset is acute and x-rays are negative. MRl is the 
gold standard for staging once the diagnosis is made. 

Conservative treatment, including avoidance of stressful or 
painful activities and restricted weight bearing for periods 
ranging from 2 to 6 months may be successful in selected pa­
tients. Predictors of good clinical outcomes with conservati ve 
management include open joint physis. and small lesions that 
are stable on MR1.41 Not all lesions heal spontaneously, and 
surgery may be required to stimulate new bone growth. Most 
orthopedic surgeons prefer arthroscopic drilling of the lesion 
from inside the joint. 

Problems of the Spine 

Spondylolysis and Spondylolisthesis 
Spondylolysis is an acquired condition in which there is a 
bony defect on one or both sides of the pars interarticularis 
(Fig. 20.11). usually at {he L5-S I level. The incidence of 
spondylolysis is about 5% in preadolescent North American 
children and rises to 12% in gymnasts and divers.42 The de­
fect is not apparent at birth but develops usually between 5 
and IO years of age.43 Thus vigorous athletic activity in chil­
dren may produce repetitive stress on the developing pars. 

SEVERITY OF 
SPONDYLOLISTHESIS 

Fi9_C 

SLIP ANGLE 

"neck." (From Liliegard and Kruse,5o w ith permiss ion.) (8) 
"Scotty dog." A ~ superior articular process (ear); 8 ~ 
pedicle (eye); C ~ pars interart icu laris (neck); D ~ lam­
ina (body); E ~ inferior articular process (front leg). IC) 
Severity of spondylolisthesis and slip angle. 
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When bilateral pars defects are present at a single vertebral 
level, translation (slip) of the vertebral body may occur in ad­
jacent vertebrae, which is tenned spondylolisthesis. Four dis­
tinct types of spondylolisthesis have been described: dys­
plastic, isthmic, degenerative, and traumatic. Most cases in 
children and adolescents are of the dysplastic or isthmic type, 
whereas degenerative changes of the facet joints may result 
in spondylolisthesis in older adults without spondylolysi~ of 
the pars interarticularis. 

Spondylolysis and spondylolisthesis may be asymptomatic 
or may present with low back pain occasionally radiating to 
the buttocks. Physical examination may show lumbosacral 
tenderness and accentuation of pain by hyperextension of the 
spine with one leg raised off the ground and flexed 90 de­
grees at the hip and knee (one-leg hyperextension test). Pa­
tients with significant spondylolisthesis have a classic ap­
pearance of a short torso and flat buttocks, often standing with 
their knees held in modest extension. Neurologic status, in­
cluding bladder function, must be assessed, although neuro­
logic deficit is unusual and is seen in about 35% of those with 
more than 50% slippage of the vertebrae.43 

Radiographs should include anteroposterior, lateral, and 
oblique views of the lumbar spine. The pars defect is best 
seen on the oblique film (Fig. 20.11) and is unilateral in 
about 20% of patients. The pars defect appears as a band or 
break in the "Scotty dog's neck" (pars interarticularis) of 
L5. Sclerosis of the opposite pars may be present. A stand­
ing spot lateral view of L5-S I allows accurate assessment 
of a possible slip. Scoliosis is commonly associated with 
spondylolisthesis. Bone scans show increased activity on 
one or both sides in symptomatic spondylolysis but are not 
routinely required. 

If asymptomatic, no treatment is required, and there is no 
need to limit contact sports. For a mildly symptomatic pa­
tient, temporary reduction of activity is all that is needed. If 
symptoms are alleviated, progressive activity is permitted. 
Symptoms that are sudden in onset, traumatically induced, or 
do not resolve with rest do heal-much as any fracturc would 
heal-after 10 to 12 weeks of immobilization in a plastic body 
jacket or a Boston-type spinal orthosis. Tn general, once symp­
toms resolve, the child can resume normal activities, although 
advice regarding return to rigorous spine-bending athletic 
events (gymnastics, diving, downed lineman in football) is 
controversial (see Chapter 52). 

With spondylolisthesis, if slippage is less than 30% and 
symptoms are minimal, treatment is conservative. With per­
sistent pain unresponsive to treatment or slippage more than 
30% to 50%, spinal fusion is recommended. Such fusion is 
generally at the L5-S1 level and includes L4 if slippage is 
more than 50%.44 

Idiopathic Scoliosis 
Idiopathic scoliosis is det1ned as lateral deviation of the spine 
of more than 10 degrees (measured by the Cobb method),45 
with structural change and without congenital anomalies of 
the vertebrae. It is inherited in an autosomal-dominant man­
ner with variable penetrance or a multifactorial condition. It 
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Fig. 20.12. Measuring the Cobb angle and treatment of 
idiopathic scoliosis. 

occurs in approximately 2% of the population. Nonnally, only 
about one fifth to one sixth of this group require treatment.46 

Scoliosis is a painless condition usually identified by 
shoulder, scapular, or pelvic asymmetry during school screen­
ing or routine physical examination. Forward bending 
(Adam's) testing is done with the child standing straight and 
bending forward with palms together and knees straight. Trun­
cal asymmetry, most commonly right rib prominence, may be 
seen. Any limb length irregularity should be noted and cor­
rected by placing blocks under the short leg and leveling the 
pelvis prior to examination. Neurologic examination is nor­
maL Initial radiologic evaluation consists of standing PA and 
lateral spine films on a long cassette to include the pelvis. The 
curve is measured using the Cobb method45 (Fig. 20.12). If 
a structural curve of 10 to 20 degrees is identified, orthope­
dic referral is recommended. Painful scoliosis or an atypical 
curve pattern (apex left thoracic) is indicative of possible un­
derlying neurologic problems, such as syringomyelia or spinal 
cord lesion, and is probably not idiopathic scoliosis. 

The risk of curve progression is higher in young children, 
in those with large curves or double curves, and in girls. Brac­
ing is usually initiated for curvcs of more than 20 degrees 
with documented progression and growth remaining or for 
curves initially 30 degrees or more. Curves of more than 45 
to 50 degrees are usually not amenable to bracing, so surgery 
is recommended, as the risk of continued progression after 
skeletal maturity is high in this group.46 

Scheuermann's Disease 
Scheuermann's disease (juvenile kyphosis) is defined as an 
abnormal increase in thoracic kyphosis (normal 20--40 de­
grees) during puberty with at least 5 degrees of anterior wedg­
ing of at least three or more adjacent vertebrae. It is to be dis­
tinguished from postural round back, which is more flexible 
and lacks radiographic changes in the vertebrae.47 The etiol­
ogy is unclear, but a familial incidence is noted in 30% to 
48% of cases. It occurs in about 1 % of the population and is 
more common in boys. 

Clinically, it is possible to distinguish two fonns of juve­
nile kyphosis. Thoracic Scheuennann's disease has an apex 
of the curve at T7-9, and thoracolumbar Scheucnnann's dis-



ease has an apex at TII-l2. Cosmetic deformity is often the 
chief complaint. Pain is usually aching and occurs more com­
monly with the thoracolumbar fonn. 

Radiographs should include standing posteroanterior and 
lateral scoliosis films. Hyperextension lateral films help to de­
termine the flexibility of the curve. Radiographs show irreg­
ularity of the vertebral endplates, anterior wedging of 5 de­
grees or more of three or more adjacent vertebrae, Schmorl' s 
nodes, and increased kyphosis measured between T4 and Tl2 
by the Cobb method. 

Kyphosis may worsen during the growing period. Curves 
of 40 to 60 degrees may be treated by a trial of hyperexten­
sion exercises if the curve is supple and demonstrates active 
correction. Curves of 60 to 75 degrees are treated with a Mil­
waukee brace or underann orthosis with a breastplate. Brac­
ing is begun if the vertebral end plates are not fused to the 
vertebral body, with full-time wearing for 6 to 12 months and 
then part-time (about 16 hours/day) for 6 months or until the 
end plate fuses. Bracing is less effective for curves of more 
than 65 to 75 degrees or after skeletal maturity. Surgery may 
be indicated for cosmesis, progressive defonnity despite brac­
ing, or intractable pain. No long-tenn cardiopulmonary prob­
lems have been identified.48,49 
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21 
Selected Problems of Infancy 
and Childhood 

Sanford R. Kimmel 

The interactional model of human development recognizes 
that each child has a genetic potential that is shaped through 
life experiences. 1 Central nervous system (eNS) attributes are 
inherited, but a warm, nurturing, loving environment is nec­
essary for individuals to reach their maximum fulfillment. The 
fautily physician should follow the neurodevelopment of the 
child from infancy into adulthood and identify significant de­
viations from the norm. Table 21.1 lists biologic and psy­
chosocial factors in the etiology of abnormal development. 

Developing Child and 
an Approach to 
Abnormal Development 

Developmental Surveillance and Screening 
At preventive health care visits, the family physician should 
assess the child's developmental skills (see Chapter 7). As­
sessment can be accomplished through directly questioning 
the parent and examining the child on a number of age­
appropriate parameters (surveillance) or using a fannal de­
velopmental assessment tool (e.g., Denver II Developmental 
Screening Test, Early Language Milestone Scale). Surveil­
lance presupposes a familiarity with developmental mile­
stones and an ability to distinguish significant delay from nor­
mal variation. Standardized screening tests are generally more 
time-consuming but can be administered by nonphysicians af­
ter specific training to ensure reliability. 

Language Delays in the Infant and Toddler 
Duting the first 3 years of life, children leam basic language 
rules and a significant basic vocabulary (Table 21.2). They 
also develop the motor skills needed to express these words 
verbally. Language delays may result from sensory organ 

deficits (hearing), CNS dysfunction, environmental depriva­
tion, or a combination of these factors. Consequently, a hear­
ing assessment is the first step in the workup of the language­
delayed child. As the physician subsequently investigates 
other potential causes of the delay, a speech-language pathol­
ogist can quantify the delay and provide therapy. 

Motor Delays in the Infant 
The infant develops gross motor skills in a continuum that 
progresses from head to toe. The newborn has no significant 
control over large muscle groups. During the first 2 months 
of life babies attain neck muscle control such that they can 
hold their head up when placed in a prone position. By 4 
months of age they have control over the shoulder girdles such 
that they can lift the chest off a flat surface when placed prone. 
The average 6-month-old can sit without support, having de­
veloped control over the hip girdle. Between 9 and 12 months 
of age there is a progression from pulling to stand, to cruis­
ing (walking while holding onto a fixed object), and then to 
walking without support. Significant delays in this progres­
sion may be due to sensory organ deficit (e.g., blindness), 
CNS dysfunction (e.g .• static encephalopathy), peripheral 
nervous system pathology (e.g., lower motor neuron disease), 
or muscular disease. The history and neuromuscular exami­
nation help differentiate among these causes. 

Early Intervention 
Handicaps identified early in life allow a systematic approach 
that attempts to address all of the needs of the child and tries 
to minimize the stress created by the handicap on the family. 
This approach is called early intervention. By federal man­
date, early intervention teams are set up by school systems. 
The teams generally consist of nurses, social workers, phys­
ical therapists, occupational therapists, speech and language 
pathologists, and educators. Close collaboration between the 
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Table 21. 1. Factors Contributing to Abnormal Development 
Biologic factors 

Genetic 
Identifiable structural anomalies of the chromosomes 

(e.g., trisomy 21, fragile X syndrome) 
Abnormalities at the level of the gene not identified by 

standard cytogenetics 
Prenatal 

Infection 
Trauma 
Toxicity 
Malformations of unknown intrauterine cause 
Metabolic 

Perinatal 
Birth injury including asphyxia 

Neonatal 
Infection 
Central nervous system injury as a result of prematurity 

and its treatment 
Postneonatal 

Trauma 
Infection 
Toxic (e.g., lead) 
Metabolic 
Neoplastic 

Psychosocial factors 
Environmental deprivation 

Child neglect 
Loss of a loved one 
Inappropriate parenting 

Child abuse 
Physical 
Psychological 

team and physician is mandatory to maximize the outcome of 
the developmentally delayed child. The family physician must 
know how to refer children to the local early intervention pro­
gram and should communicate openly with team members. 

Developmental Problems in the Preschool 
and School-Age Child 
Neurodevelopmental competence occurs along a continuum 
ranging from superior skills in all areas (gifted children) to 
seriously delayed skills in most areas (mental retardation). 
Children with generally average to above-average neurode­
velopmental skills (nonnal intelligence) are said to have a 

Table 21.2. Key Language Milestones During the First 5 
Years of Life 

Age Skill 

Newborn 
2 Months 
4 Months 
6 Months 
12 Months 
18 Months 

2 Years 
3 Years 

Alert; cries, throaty sounds 
Coos 
Laughs, squeals 
Monosyllabic repetition (babbling) 
First word 
Five- to six-word vocabulary; puts two words 

together 
Many words; follows two-step directions 
Uses appropriate grammatic structure 

(subject-verb-objectl 

learning disability when they have one or more significant 
weaknesses that preclude educational achievement at a level 
predicted by their overall intelligence. When children are sus­
pected of having superior abilities or when they are not 
achieving well educationally, formal psychometric testing (in­
telligence testing and academic achievement testing) is done. 
Although it is common to label children as gifted or learning 
disabled, it is more important that the family physician help 
children maximize their achievement. The physician should 
assist the parents in serving as the child's advocate to ensure 
that appropriate placement and cunicular changes are made 
in the school system. When significant neurodevelopmental 
handicaps are identified, the family physician must see to it 
that the child has an appropriate medical assessment to de­
tennine the cause of the delays. 

Mental Retardation 
The diagnosis of mental retardation is based on a measured 
intelligence quotient (IQ) that is at least 2 standard deviations 
below the median. Testing should be cultura11y,linguistically, 
and behaviorally appropriate. Using the Wechsler Intelligence 
Scale for Children, mental retardation may be categorized as 
mild with an IQ of 50 to 70, moderate with an IQ of 35 to 
49, severe with an IQ of 20 to 34, and profound with an IQ 
below 20.2 No more than 5% of cognitively disabled indi­
viduals have severe or profound mental retardation.2 

Mental retardation may be caused by multiple factors in­
cluding structural malformations of the brain, metabolic ab­
normalities, or acquired deficits such as CNS infection. For 
example, Down syndrome occurs in I in 1000 births (see 
Chapter 16) and fragile X syndrome has an incidence similar 
to that of Down syndrome in males.2 Children living with 
economic, physical, and emotional hardship are often more 
vulnerable to biologic insults because of inadequate nutrition 
and access to appropriate care.3 

Because there are many factors causing mental retardation, 
one specific cause is often not pinpointed in an individual 
child. Management of the child with mental retardation must 
consequently be individualized. In addition, how children uti­
lize their specific strengths and weaknesses in adapting to the 
environment is more important than labeling the degree of the 
disability. The family physician should identify the strengths, 
abilities, and resources of the child and the family and col­
laborate with resources in the community in order to maxi­
mize care. 

Autistic Spectrum Disorder 

Prevalence and Etiology of Autistic 
Spectrum Disorder 
Autistic spectrum disorder (ASD) represents a continuum of 
pervasive developmental disorders (PDDs) ranging from clas­
sic autism to Asperger's syndrome. Approximately 70% of 
autistic children in a United Kingdom study were mentally 
retarded, whereas 100% of the children with Asperger's syn-



drome had normal intelligence.4 Most children were classi­
fied as having PDD not otherwise specified (PDD-NOS), and 
most of these children had intelligence in the normal range.4 

The prevalence of autism is generally believed to be I in 1000 
children and that of ASD 1 in 500 children.' The U.K. study 
suggested a higher prevalence of greater than 6 per 1000 
for all PDDs.4 The ratio of affected boys to girls is approxi­
mately 4:1',· 

Genetic factors are strongly implicated in the etiology of 
ASD as evidenced by high rates in monozygotic twins 
(60-90%); however, the recurrence rate for isolated ASD 
is from 3% to 7%.5 ASD is also seen in tuberous sclerosis, 
fragile X syndrome, metabolic disorders such as untreated 
phenylketonuria, and congenital infections such as rubella.6 

Concern that ASD might be caused by the measles-mumps­
rubella (MMR) vaccine has been rejected at the population 
level by a 2001 Institute of Medicine (10M) report7 How­
ever, the 10M report noted that it did not "exclude the pos­
sibility that MMR vaccine could contribute to ASD in a small 
number of children."7 

Characteristics of Children with Autistic 
Spectrum Disorder 
Children with ASD have language deficits ranging from never 
developing verbal language to coherent speech with subtle 
differences in usage.6 They also have more difficulty with re­
ceptive language than solely mentally retarded children who 
usually understand language better than they can speak it6 

Children with ASD have deficits in social interactions, dis­
playing poor eye contact, preferring to play alone, or lacking 
in empathy. They do not look back and forth between an item 
of interest and a caregiver Goint attention), unlike the typical 
older infant.6 However, most autistic children are capable of 
developing an attachment with a loved family member.6 

Parents usually become concerned about their child's de­
velopment at age 18 months but may not seek help for an ad­
ditional 6 months.5 Poor eye contact, repetitive or stereotypic 
behaviors, and inability to elicit a social smile, understand 
simple commands, or engage in pretend play at the appropri­
ate developmental ages suggest that the child should be eval­
uated for ASD or other developmental disorders.5 Children 
with language delays should always have an audiologic and 
speech and language evaluation. Chromosome analysis should 
be performed if dysmorphic features are present. An elec­
troencephalogram is indicated if symptomatic or subclinical 
seizures are suspected because 20% to 30% of children 
with ASD have seizures developing during early childhood 
or adolescence.5 

Management of the Autistic Child 
Parents should understand that children with ASD vary widely 
in their abnormal behaviors, intelligence, and prognosis. 
Broad goals are to improve the communication, social, adap­
tive, behavioral, and academic skills of the child with ASD 
while decreasing maladaptive and repetitive behaviors.5 The 
best means of accomplishing this must be individualized ac­
cording to the strengths of the child, family, and community. 
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Infants and toddlers should be enrolled in early intervention 
programs. The Young Autism Project at UCLA has demon­
strated that an intensive system (40 hours/week) of breaking 
tasks into small increments with reinforcement resulted in 
higher IQ scores and better expressive speech for some chil­
dren.5.6 Higher functioning children should be mainstreamed 
in the public school system, assisted by teaching aides and 
tutors to provide increased attention, speech therapy, or other 
necessary help. The Treatment and Education of Autistic and 
Communication-Handicapped Children Curriculum (TEACCH) 
promotes the use of structured learning situations.5 Appro­
priately trained parents have implemented TEACCH-based 
programs at home. 

Psychopharmacologic medications may be used as adjunc­
tive treatment to prevent self-injurious or aggressive behav­
ior and treat associated conditions such as depression and 
attention-deficitlhyperactivity disorder (ADIHD).5 Currently 
used drugs include risperidone, selective serotonin reuptake 
inhibitors (SSRIs), and clonidine hydrochloride. Physicians 
prescribing these medications should be very knowledgeable 
about their use because they may cause a variety of adverse 
effects. For example, in some children with ASD, traditional 
stimulant use may increase aggressiveness and stereotypical 
behavior.5 There is no single pharmacologic, nutritional, or 
behavioral intervention that cures children with ASD. It 
is thus understandable that some parents may turn to un­
proven alternative treatments. Parents desiring further in­
formation may contact the Autism Society of America at 
http://www.autism-society.org. 

Environmental Influences 
All phases of a child's development may be affected by en­
vironmental influences. The fetus may be exposed in utero to 
toxic substances from maternal smoking, alcohol, illicit drugs, 
or inadvertent exposure to harmful chemicals or elements 
such as lead. Children are at particular risk from environ­
mental toxins because of their greater metabolic rate and 
hand-to-mouth activity. Rapid cellular growth and differenti­
ation and retention of toxins in bone and adipose tissue also 
enhance toxicity. 8 

Lead Intoxication as a Model 
of Environmental Influences 

Sources of Lead 
Lead is ubiquitous in the environment. Lead-based paint was 
available until the mid-1970s and is present in an estimated 
57 million occupied housing units bnilt prior to 1980.9 In de­
teriorated housing, contaminated dust and soil as well as flak:­
ing paint chips ingested by the child (pica) are a major source 
of lead. Remodeling an older home also places the inhabi­
tants at risk for lead intoxication if the house is not properly 
de1eaded. 

Drinking water is another source of lead if lead-containing 
pipes or fixtures or lead-soldered joints are present in the 
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plumbing system. Children may absorb more than 50% of the 
lead they drink in water, which is more completely absorbed 
than lead fouod in food." If the plumbing cannot be replaced, 
cold water should be run for several minutes prior to using 
and should not be boiled. Hot water from the tap should not 
be used for drinking, as hot or acidic liquids leach lead from 
pipes and lead-containing vessels. 

Family members whose occupations (e.g., radiator repair) 
or hobbies expose them to high levels of lead may subse­
quently expose children by wearing work garments or bring­
ing scrap material home. Some ethnic groups use folk reme­
dies containing lead, such as the use of azarcon or greta for 
digestive disorders in Hispanic populations,lO The use of un­
leaded gasoline has resulted in lower airborne levels of lead, 
but localized exposure may occur during sandblasting, dem­
olition, or incineration of solid waste. 

Symptoms of Lead Poisoning 
Infants, young children, and the fetuses of pregnant women 
are at greatest risk for the adverse effects of lead. Poor nu­
trition may compound these effects. Diminished IQ, hearing, 
birth weight, and subsequent growth may be seen with lead 
levels as low as 10 ",g/dL. Nerve conduction velocity slows 
at 20 /LgldL, but petipheral neuropathy and frank anemia may 
not become apparent uotil the lead level reaches 70 /LgidL. 
Encephalopathy, colic, and nephropathy may not appear un­
til a level of 80 to 100 /LgidL is reached." Prolonged lead ex­
posure has also been linked with an increased risk for anti­
social and delinquent behavior. I I 

Table 21.3. Childhood Lead Screening and Intervention 

Lead level 
venous blood 

Screening for Lead Poisoning 
A 1999 National Health and Nutrition Survey of 19 states 
found that 7.6% of children younger than 6 years old had 
blood lead levels (BLLs) of 10 /LgidL or higher12 Low­
income children living in older housing were 30 times more 
likely to have a BLL greater than 10 /LgidL than middle-in­
come children in newer housing. 12 Because young children 
enrolled in Medicaid are three times more likely than non­
Medicaid children to have an elevated BLL, federal regula­
tions require they have a blood lead test at ages 12 and 24 
months.13 Children ages 36 to 72 months enrolled in Medic­
aid who have not previously been screened should also have 
a blood lead test. Screening should be considered in children 
with developmental delays and pica, children who have em­
igrated from countries where lead poisoning is common, and 
victims of abuse or neglect. Children with unexplained neu­
rologic symptoms, recurrent abdominal pain, hearing loss, 
anemia, developmental delay, autism, or other behavior dis­
order may also warrant testing for lead toxicity.9 

Venous blood lead levels are preferred for screening. Cap­
illary (fmgerstick) samples are acceptable only if properly col­
lected.14 Children who regularly reside in houses built before 
1960, have siblings with a history of lead poisoning, or live 
with adults whose jobs or hobbies involve exposure to lead 
are considered at high risk. They should have their initial 
screening done at 6 months of age, and children at low risk 
should begin at 12 months of age. Guidelines for screening 
and intervention are described in Table 21.3. Iron deficiency 
enhances lead absorption and often coexists with lead toxic-

il'g/dL) Intervention 

<10 No action necessary, retest age 24 months 

10--14 Obtain a confirmatory venous blood lead level (BLL) within 1 month; if still within this range, provide 
education to decrease blood lead exposure; repeat BLL within 3 months 

15-19 Obtain a confirmatory venous BLL within 1 month; if still within this range, take a careful environmental 
history; provide education to decrease blood lead exposure and decrease lead absorption; repeat BLL test 
within 2 months 

20-44 Obtain a confirmatory venous BLL within 1 week; if still within this range, conduct a complete medical 
history (including an environmental evaluation and nutritional assessment) and physical examination; 
provide education to decrease blood lead exposure and to decrease lead absorption; either refer the 
patient to the local health department or provide case management that should include a detailed 
environmental investigation with lead hazard reduction and appropriate referrals for support services; 
if the BLL is >25 p.gldL, consider chelation (not currently recommended for BLLs <45 I'gldLl, after 
consultation with clinicians experienced in lead toxicity treatment 

45-69 Obtain a confirmatory venous BLL within 2 days; if still within this range, conduct a complete medical history 
(including an environmental evaluation and nutritional assessment) and a physical examination; provide 
education to decrease blood lead exposure and to decrease lead absorption; either refer the patient to the 
local health department or provide case management that should include a detailed environmental 
investigation with lead hazard reduction and appropriate referrals for support services; begin chelation 
therapy in consultation with clinicians experienced in lead toxicity therapy; complete lead abatement of 
child's home prior to return 

~70 Hospitalize the patient and begin medical treatment immediately in consultation with clinicians experienced 
in lead toxicity therapy; obtain a confirmatory BLL immediately; the rest of the management should be as 
noted for management of children with BLLs between 45 and 69 I'gldL 

Source: Adapted from American Academy of Pediatrics Committee on Environmental Health,'4 with permiSSion. 



ity. Serum iron studies are indicated whenever elevated lead 
levels of 15 JLgldL or higher are present' 

Management of Lead Poisoning 
Reducing exposure to lead is the cornerstone of managing the 
child with lead intoxication. The souree(s) of lead in the en­
vironment should be investigated and the child removed from 
the environment if necessary. Vacuuming lead-contaminated 
dust may aerosolize lead particles and should not be per­
fonned. All lead-based paint should be removed or made per­
manently inaccessible.9 Scraping, sanding, and especially the 
use of heat guns or torches increase the environmental expo­
sure to lead. 15 Complete lead abatement should be carned out 
only by a certified contractor. 

Chelation therapy for children with an initial blood lead level 
of 25 to 44 JLgldL is controversial because it has not been 
proved to prevent or reverse neurotoxicity.16 Some children 
with lead levels in this range may benefit from (ural) chelation 
therapy if blood lead levels persist despite intensive environ­
mental abatement. Children with blood lead levels of 45 JLgldL 
or higher require referral to a team skilled in chelation therapy. 
Children with blood lead levels of 70 JLg/dL or more or with 
symptoms of lead poisoning constitute a medical emergency 
requiring hospitalization and treatment with CaNa2 ethylene­
diaminetetraaeetic acid (EDTA) and dimercaprol (BAL).16 

Although approved only for treating individuals with blood 
lead levels over 45 JLg/dL, succimer (Chemet) appears to be 
an effective oral chelating agent with high selectivity for lead. 
]t is less likely to chelate essential metals such as iron or zinc 
and to precipitate encephalopathy than CaNa2EDTAI6 The 
child should be monitored for gastrointestinal symptoms, 
rashes or other allergic reactions, reversible neutropenia, and 
increases in liver transaminases while succimer therapy is be­
ing administered. 16 

Following chelation therapy, children should not be dis­
charged from the hospital until they can go to a lead-free en­
vironment. Blood lead levels should be rechecked 7 to 21 days 
after treatment and the children seen weekly or every other 
week for 4 to 8 weeks and then monthly for 6 to 12 months? 

Childhood Injury Prevention 
In the United States injuries cause more deaths among children 
ages 1 to 19 years than all diseases combined. Recent data in­
dicate that annually more than 16,000 children die l7 and almost 
11 million are treated in emergency departments for nonfatal in­
juries.18 Many injuries are preventable and result from the in­
teraction of an agent, host, and environment. Preventive strate­
gies include (1) education to modify people's behavior to avoid 
or eliminate the hazard; (2) legislation to require behavior or con­
ditions that promote safety; and (3) passive means of protection 
through product or envimmnental designl' (see Chapter 7). 

Motor Vehicle Injuries 
Injuries to motor vehicle occupants are the major cause of 
death in children 0 to 19 years old.20 Rear-facing safety seats 
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should be used for infants weighing 20 Ib (9 kg) or less, and 
forward-facing seats should be used for toddlers weighing 40 
Ib (18 kg) or less. Children 4 years old and heavier than 40 
Ib should use a booster seat with a lap belt until they weigh 
80 Ib and are 9 years old. The adult seatbelt and shoulder har­
ness is then used. Infant seats should be anchored to the rear 
seat in vehicles with passenger-side airbags, as these devices 
deploy with explosive force. Children 12 years of age and 
younger should also sit in the rear seat, as airbags may be 
dangerous to them. However, airbags may be lifesaving for 
adolescent motorists who have a higher motor vehicle fatal­
ity rate and are less likely to use active restraints than younger 
children. The use of alcohol also plays a major role in ado­
lescent crash fatalities. 

Homicide and Suicide 
Violent behavior precipitated by alcohol may lead to homi­
cide and is now the second leading cause of injury death 
among children and first among infants younger than 1 year 
01d.21 Most homicide deaths occur among boys and almost 
half among African Americans. At least 75% of male homi­
cides are inflicted with firearms,I7 Although the causes of 
violence are multifactorial, heavy exposure to television vio­
lence increases the likelihood of aggressive and antisocial be­
havior, especially among boys.22 

Boys also account for over 80% of suicides, which is the 
third leading cause of injury death among children. 17 Whites 
and nonblack minority boys have higher suicide rates. Over 
60% of suicides among children ages 1 to 19 years were 
caused by fIrearms, about 30% by suffocation, e.g., hanging, 
and approximately 6% by poisoning. 17 The presence of a gun 
in the house increases the risk for suicide lO-fold.20 Media 
broadcasts of suicides may prompt imitative behavior by sus­
ceptible teenagers.22 

Drowning 
Drowning is the fourth learling cause of injury death and the 
second leading cause of unintentional injury death in chil­
dren17 (also see Chapter 50). Fencing pools with a lockable 
enclosure that is at least 4 feet high and providing proper su­
pervision can prevent pool drownings among young children. 
A voiding alcohol use could potentially prevent the 40% 
of adolescent drownings in which alcohol is a contributing 
factor.2o 

Fires and Burns 
Fires and bums are the third major cause of unintentional in­
jury death among children (see Chapter 50).17 It is estimated 
that more than 70% of the deaths due to house fires could be 
prevented by functioning smoke alarms.20 Lowering the tem­
perature of the hot-water heater to 49"C (120"F) greatly de­
creases the risk of scald burns.23 

Pedestrian Injuries 
Pedestrian injuries are an important but declining cause of 
injury-related deaths of children under age 15 years.20 Rerout-
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ing and slowing traffic in addition to well-demarcated walk­
ways and crossing aids may improve pedestrian safety. Chil­
dren under age 6 years should not cross streets alone.23 

Bicycle Injuries 
Bicycle-related injuries are responsible for more than 500,000 
emergency department visits and more than 300 childhood 
deaths annually in the United States20 Head injuries are the 
most common cause of death and disability from these in­
juries. Bicycle helmets have been shown to decrease the risk 
of serious head injury by 85% and brain injury by 88%.24 

Safety Counseling 
The family physician should counsel parents about injury pre­
vention during routine anticipatory guidance (Table 21.4). The 
Injury Prevention Program (TlPP) is a safety education pack­
age available through the American Academy of Pediatrics at 
www.AAP.org. It consists of age-appropriate information 
sheets. Injury prevention matetial may also be obtained from 
the National SAFE KIDS Campaign, which is cosponsored by 
the American Academy of Family Physicians.23 

Enuresis 
Enuresis is the involuntary voiding of urine beyond the de­
velopmental age of anticipated control, usually 5 years for 
girls and 6 years for boys. Primary enuresis occurs in chil-

Table 21.4. Age-Appropriate Safety Counseling 

Age 
Newborn 

Infant 

Toddler/preschooler 

Child's abilities 

Immobile 

Rolls over 
Reaches for objects 
Puts objects in mouth 
Sits unsupported 
Crawls 
Pulis to stand, cruises 
Seeks hidden objects 

Walks, runs, climbs 
Gets into or onto anything 
Moves toward autonomy 
Inquisitive and persistent 

dren who have never been dry for extended periods, and sec­
ondary enuresis is the onset of wetting after a continuous dry 
period of more than 6 months.25 Nocturnal (nighttime) enure­
sis is usually ptimary, while diurnal (daytime) enuresis often 
indicates voiding dysfunction or significant underlying 
pathology.26 

Nocturnal enuresis is more common among boys than girls 
and occurs in approximately 15% of 5-year-old children. 
Spontaneous resolution occurs at a rate of 15% per year, leav­
ing only 1 % to 2% of adolescents enuretic. Enuresis occurs 
in more than 40% and 70% of children when one and both 
parents, respectively, have a history of enuresis.25 

Evaluation 
Although most children have uncomplicated primary noctur­
nal enuresis, a careful history and physical examination, in­
cluding neurologic assessment, should be pedormed to detect 
potential organic or psychological causes (Table 21.5). A uri­
nalysis and urine culture should always be done to check for 
urinary tract infection, diabetes mellitus, or underlying kid­
ney disease. A dilute urine specific gravity measurement in a 
first morning-voided specimen suggests diabetes insipidus or 
other disorder affecting renal concentrating ability. Abnormal 
findings from the history and physical examination or uri­
nalysis suggest the need for further imaging studies such as 
renal ultrasonography or intravenous pyelography and void­
ing cystourethrography (see Chapter 95). Urologic referral 
may also be indicated.25 

Related safety risks and counseling 

Smoke detectors, parental smoking 
Set hot water temperature to 120°F 
Infant car seat, parents "buckle up" 
Infant sleep on back to prevent sudden infant 

death syndrome (5105) 

Falls from high surfaces 
Burns from hot liquids, cigarettes 
Choking and aspiration 
Toddler car seat, bicycle-mounted seats 
Safety gates, infant walker hazards 
Burns from stove, harmful objects in reach 
Drawer and cabinet locks 

Supervise crossing street, in or near water 
Safe enclosed play area 
Use car seats despite resistance 

School-age child 

Uses tricycles and playground equipment 

Increasing independence 

No guns or store guns locked and unloaded 
Bicycle helmet, resilient surfaces 

Traffic hazards, and "rules of the road" 
Bicycle helmets, bicycle safety 

Adolescent 

Rides bicycle 
Overestimates abilities 
Shows increasing ability to follow rules, 

and assume responsibility 
Unsupervised play 

Risk-taking behavior and substance abuse 
Response to peer pressure 

Source: Adapted from Glotzer and Weitzman,23 with permission. 

Water safety, swimming lessons 
Seat belt use, pedestrian safety 

Automobile safety, drinking and driving; 
bicycle and/or motorcycle helmet 

Violence prevention counseling 
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Table 21.5. Organic and Secondary Causes of Childhood Enuresis 

Symptom or sign Clinical disorder 

Psychological stress (e.g., new sibling or home, Secondary enuresis 
separation or death of parent) 

Urinary urgency, frequency, or dysuria 
Urinary urgency, daytime dribbling 
Sitting on foot to compress perineum-girls 
Crossing legs, grabbing peniS-boys 
Polydipsia, polyuria, weight loss 

Urinary tract infection, hypercalciuria, drugs (e.g., methylxanthines) 
Primary voiding disorder (e.g., pediatric unstable bladder and 

detrusor sphincter dyssynergia) 

Weak urinary stream, daytime/nighttime wetting 
Constipation, soiling, fecal impaction 

Diabetes mellitus, diabetes insipidus, renal concentrating defects 
Obstructive uropathy (e.g., posterior urethral valves) 
Detrusor sphincter dyssynergia, neurogenic bladder 

Distended bladder, sensation incomplete emptying 
Abnormal reflexes, gait, perineal sensation, 

Obstructive uropathy, neurogenic bladder 
Neurogenic bladder (e.g. spina bifidal 

lumbosacral abnormalities, lax anal sphincter 
Continuous urinary dribbling Ectopic ureter 
Vaginitis, trauma to external genitalia Sexual abuse, foreign body 

Source: Adapted from Warady et al,26 with permisSion. 

Treatment 
Nocturnal enuresis usually resolves spontaneously, so reassur­
ance and education of the child and parents are important. Par­
ents in the United States may view bed-wetting as a significant 
problem, and some deal with it by punishment.27 The children 
must not be blamed but should be encouraged to participate in 
the treatment of their condition. Placing stars on a calendar for 
dry nights followed by a small reward for consecutive dry 
nights provides positive reinforcement. The child should void 
before going to bed, but frequent awakening at night to pre­
vent wetting is seldom helpful. A child who has a small blad­
der capacity may benefit by increasing the time between day­
time voiding and practicing stream interruption during voiding. 
Normal bladder capacity (in ounces) approximately equals age 
(in years) +2 up to II years of age, Measuring the child's urine 
volume once a week assesses progress.25 

"Enuresis alarms" have a cure rate of about 70% when used 
in motivated children over 7 years of age with a supportive 
family. They cause the child to wake up and suppress the mic­
turition reflex and ultimately inhibit the reflex with the child 
asleep. Those that utilize sensors in the underwear with a 
small battery-operated audio or tactile alarm attached to the 
child's pajamas are safer than the traditional mattress pad and 
bell. The alann should be continued until the child has been 
dry for 4 weeks. Relapses may be retreated with an equa1ly 
good success rate.25 

Pharmacologic therapy is more popular, as it may offer a 
more rapid response; however, it has more side effects and is 
more expensive. Oxybutynin chloride (Ditropan) is useful for 
children with daytime frequency or urgency that is associated 
with uninhibited bladder contractions that is not secondary to 
an organic cause. The starting dose is 5 mg for children who 
are least 6 years old and may be increased up to two or three 
times per day. Anticholinergic side effects include dry mouth, 
blurred vision, and drowsiness.28 For nocturnal enuresis the 
tricyclic antidepressant imipramine hydrochloride (fofu.nil) 
suppresses uninhibited bladder contractions, increases bladder 
outlet resistance, and has a strong inhibitory action on blad­
der smooth muscle.29 An initial dose of IU mg I to 2 hours 

before bedtime can be given to children age 6 years or older. 
The dose can be gradually increased to obtain a satisfactory 
response. The maximum dose is 50 to 75 mg for older chil­
dren and adolescents.25 Higher doses do not increase efficacy 
but do increase the risk of side effects, including an increase 
in pulse rate, blood pressure, nervousness, sleep disturbances, 
parkinsonian effects, or postural hypotension.29 Overdose can 
result in cardiac arrhythmias, seizures, coma, and death. 
Enuretic relapses are frequent with discontinuation of the drug 
and may be avoided by gradually tapering the dosage. 

Desmopressin (DDA VP) is a synthetic analogue of antidi­
uretic honnone (ADH) that inc~eases renal water resorption 
and urine concentration while decreasing urinary volume. 
Some enuretic patients with nonnal bladder capacity do 
not demonstrate the nocturnal increase in ADH found in 
nonenuretic children. 30 An initial dose of one spray in each 
nostril (20 /Lg total) at bedtime may be increased by one spray 
(10 /Lg) per week to a maximum of two sprays in each nos­
tril. Rapid short-term improvement occurs in 70% of children 
with nocturnal enuresis.31 In one Swedish study, 31 % of pa­
tients aged 6 to 12 years old became dry and 24% had at least 
a 90% reduction in wet nights after one year.31 Its rapid on­
set of action makes it especially useful for short-tenn situa­
tions such as staying overnight at friends' homes or at camp.29 
Desmopressin tablets require 20-fold higher doses then the 
nasal spray and have decreased absorption when taken with 
meals. A response rate of about 80% has been reported with 
400 p.g orally.3} The drug is expensive, and relapses may oc­
cur once the drug is stopped. Side effects of DDA VP include 
transient headache, nausea, abdominal pain, and nasal con­
gestion. Water intoxication with hyponatremia is rare but can 
occur if large amounts of water are ingested prior to taking 
the desmopressin.31 

Encopresis 
Encopresis is the regular, voluntary, or involuntary passage 
of feces into inappropriate places (e.g., underwear) by a child 
who is developmentally 4 years of age or older.32 Primary en-
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copresis occurs when the child has not been continent of stool 
for at least 1 year. Secondary encopresis is present when fe­
cal incontinence occurs after the child has been continent for 
at least 1 year.32 Encopresis is four to five times more com­
mon among boys, and secondary encopresis accounts for 50% 
to 60% of cases.32 Organic causes of soiling, such as inflam­
matory bowel disease, hypothyroidism, hypercalcemia, and 
aganglionic megacolon, should be excluded.33 

Functional fecal retention may occur owing to fear of defe­
cating in a strange place, prior pain due to a rectal fissure, 
oppositional behavior, or occasionally fear of the toilet. 34 The 
child's effort to withhold stools may be accompanied by 
grunting and becoming red-faced, which may be interpreted 
as ''trying.'' Increased rectal volume and pressure may cause 
loss of the urge to defecate and result in soiling during play 
or relaxation.35 Seepage around hard, impacted stools may 
produce "paradoxical diarrhea. "36 Frequent or continued soil­
ing may ostracize the child from his peers and family and lead 
to emotional maladjustment.36 Successful treatment of the 
soiling often leads to improvement in the child's behavior.32 

Management 
The parents and the child should be educated about the causes 
of encopresis and that full evacuation of the colon is neces­
sary for resumption of normal function.32 The child should 
sit on the toilet for 5 to 10 minutes two or three times a day, 
usually after meals to take advantage of the gastrocolic re­
flex. Successful bowel movements should be noted by stars 
or stickers placed on a calendar and a reward given when rea­
sonable targets are achieved.35 

Mild retention and constipation can be treated by adding 
fiber to the diet and softening the stool. An oral laxative such 
as senna or bisacodyl is occasionally necessary.35 More se­
vere cases require a complete colorectal cleanout. Mineral oil 
may be used in children over 1 year of age not at risk for pul­
monary aspiration. An initial dose of 15 to 30 mL per year 
of age per day up to a maximum of 240 mUday may be given 
for 3 or 4 dayS.33 Maintenance mineral oil therapy (maximum 
60-90 mUday) is required to keep the stools soft and regu­
lar for a period of 6 to 12 months. It can be taken cold, mixed 
with orange juice, or in emulsified form (Kondremul, Milki­
nol). Phosphate enemas can cause hyponatremia and should 
be avoided.33 
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22 
Health Care of the Adolescent 

M. Rosa Solorio and Lacey Wyatt-Henriques 

The majority of adolescent medical visits are made to family 
physicians: 37% of the 60 million annual visits in the United 
States.] Adolescents generally view physicians as credible and 
valued sources of health-related information.2 Over 70% of 
adolescents are seen by a physician annual1y, on average mak­
ing three visits per year. They are routinely seen for acute 
problems such as upper respiratory infections or routine pre­
natal care for older adolescents. 

The American Medical Association Department of Ado­
lescent Health, with the assistance of a scientific advisory 
board, developed and published Guidelines for Adolescent 
Preventive Services (GAPS). The GAPS report is the fIrst 
comprehensive set of reconunendations for adolescent pre­
ventive strategies.3 It comprises 24 recommendations in four 
general areas: (1) health care delivery, (2) health guidance, 
(3) screening, and (4) immunizations. Physician-based inter­
ventions are strongly recommended in all categories. 

In the United States, approximately three fourths of all 
deaths among persons aged 10 to 24 years result from only 
four causes: motor-vehicle crashes, other unintentional in­
juries, homicide, and suicide. Substantial morbidity and so­
cial problems among persons also result from unintended 
pregnancies and sexually transmitted diseases (STDs), in­
cluding human immunodeficiency virus (HTV) infection. As­
sociations have been found between alcohol/substance use 
and more risk-taking in adolescents, such as being more likely 
to have unprotected intercourse, being involved with violence, 
and motor vehicle accidents (MV As). 

Notable ethnic differences on risky behaviors are that white 
adolescents are more likely to smoke cigarettes, drink alco­
hol, and attempt suicide in the younger years than blacks or 
Hispanics; black youths are more likely to have had sexual 
intercourse compared to whites and Hispanics; both black and 
Hispanic youths are more likely to engage in violence com­
pared to whites.4 The effect of race/ethnicity, income, and 
family structure on adolescent risk factors has been studied, 

and findings suggest that these factors provide only limited 
understanding of adolescent risk behaviors.4 

Approach to the Adolescent 
and Family/Confidentiality 
The physician's role is to provide factual health infonnation 
and practical advice to the adolescent patient. The CAGE 
questionnaire can be used to screen for high-risk behaviors 
(see Chapter 59).5 Quality health care begins with the estab­
lishment of trust, respect, and confidentiality between the 
physician and the adolescent. Parents and adolescents need to 
be aware of the adolescent's right to privacy, but that if an 
adolescent is believed to be in danger, the parents will be no­
tified. It is important to address parental concerns in the clinic 
and meeting with the parents first may be a good idea. After 
hearing the parents' concerns the physician can then meet with 
the adolescent alone so he or she feels free to discuss per­
sonal concerns. Because the confidentiality law varies from 
state to state, it is important for physicians to familiarize them­
selves with the law in their state. The conditional confiden­
tiality that a physician may offer an adolescent is a depend­
ent on the health care legal rights of the adolescent in that 
particular state. Laws usually focus on contraception, preg­
nancy care, abortion, STD treatment, HIV testing, drug abuse 
treatment, mental health treatment, and the legal emancipa­
tion of minors. The physician needs to quickly identify ado­
lescents at risk to appropriately target interventions. 

Growth and Somatic Changes 
Physical growth and sexual maturation are major physiologic 
changes of adolescence. Assessing pubertal development is an 
important skill for family physicians. Tanner's classic staging 



Table 22.1. Tanner Stages of Development: Girls 

Stage/Mean 
age Breast 
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Pubic hair Other physical changes 

1 Flat, prepubertal No true pubic hair Preadolescent 
Growth spurt begins 2/10.8 Years Small raised breast bud Sparse growth, downy hair at 

sides of labia 
3/11.8 Vears 

4/13.2 Years 

General enlargement and 
raising of breast and areola 

Areola and papilla form; contour 
separate from that of breasts 

Adult breast, areola; resume 
same contour as breast tissue 

Pigmentation, coarsening, and 
curling with increased amount 

Adult pubic hair, limited in area 

Growth decelerates; 25% of girls 
experience menarche 

About 65% of girls experience 
menarche 

5/14.6 Vears Adult hair, classic female 
escutchion 

About 10% of girls experience 
menarche 

Source: Adapted from Tanner,6 with permission. 

of physical development is shown in Tables 22.1 and 22.2 (6) 
and Figures 22.1 and 22.2. Although both boys and girls reach 
completion of puberty at about the same age, girls begin the 
transition from preadolescence Tanner stage I to stage 2 about 
I year earlier than boys. The duration of puberty for girls is 
about 4 years, beginning at a mean age of 10.8 years. The over­
all duration of puberty in boys is about 3 years, beginning at 
a mean age of 11.8 years. Growth spurts usually occur at an 
earlier stage of development in girls, accounting for the height 
discrepancy between boys and girls during early adolescence. 

At the onset of puberty there is an increase in gonadotropin­
releasing hormone (GnRH), follicle-stimulating hormone 
(FSH), luteinizing hormone (LH), and the sex hormones. In 
girls the gonadotropins lead to ovarian development and the 
production of estrogen and then to secondary sexual charac­
teristics. The main growth spurt in girls occurs between ages 
II and 13, with the growth of the spinal column accounting 
for most of this growth.6 Increased estrogen levels lead to epi­
physeal closure and cessation of growth during late adoles­
cence. Women's final stature tends to be smaller than men's 
owing to the earlier onset of sexual maturation and epiphy­
seal closure. The weight increase in girls is mostly due to 
added adipose tissue. Axillary hair growth and sweat gland 
enlargement occurs about 2 years after the onset of puberty 
and is androgen dependent. The onset of menarche is usually 
after breast and pubic hair have been completed and after the 
height spurt (Tanner stage 4). 

Table 22.2. Tanner Stages of Development: Boys 

Stage/Mean 
age 

1 
2/11.8 Vears 

Genitals 

Testes: volume 1.5 cc; phallus: child-like 
Testes: 1.6--6.0 cc; scrotum: reddened 

thinner; phallus: no change 

In boys, LH leads to an increase in testicular size and de­
velopment of the testicular Leydig cells, which produce 
testosterone, and then secondary sex characteristics. FSH 
stimulates development of the seminiferous tubules of the 
testes, leading to spermatogenesis and fertility during mid- to 
late adolescence. In boys, enlargement of the testes is the first 
sign of sexual maturation (Tanner stage 2).6 The penis also 
begins to increase in size, and both the testes and the penis 
reach an adult size over a 2- to 4-year period. Pubic hair ap­
pears during Tanner stage 2 and spreads onto the medial thighs 
by Tanner stage 5. Facial hair usually appears on the upper 
lip after Tanner stage 3. 

Temporary breast tenderness and thelarche (breast bud de­
velopment) is a common and temporary condition that occurs 
in 40% of boys and can persist approximately 1.5 years. 
Thelarche is most likely caused by estrogen stimulation, but 
there is no evidence of hormonal difference between those 
with and without this condition. Thelarche is more often bi­
lateral than unilateral and occurs in thin as well as obese boys. 
AU boys should be offered reassurance about this benign, self­
lintited problem. 

The growth spurt in boys occurs between Tanner stages 3 
and 4. During Tanner stage 3 boys go through spermarche 
(first ejaculation), at a mean age of 13. Adult fertility is as­
sociated with Tanner stage 4. Axillary hair growth and sweat 
gland enlargement usually occur 2 years after the onset of 
puberty. 

Pubic hair 

None 
Sparse growth of downy hair at 

base of penis 

Other physical changes 

Preadolescent 
Percent of body fat 

increases from 4.3% 
to 11.2%. 

3/12.8 Vears 

4/13.9 Vears 

Testes: 6-12 cc; scrotum: greater 
enlargement; phallus: increased length 

Testes: 12-20 cc; scrotum: further 
enlargement and darkening; phallus: 
increased length and circumference 

Testes: 20 cc; scrotum and phallus: adult 

Pigmentation, coarsening, and 
curling with increased amount 

Adult pubic hair with spread to 
lateral aspect thighs 

Growth spurt begins in 25% 

Growth spurt begins in most 

5/14.8 Vears Adult pubic hair Apex strength 

Source: Adapted from Tanner,6 with permission. 
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Fig. 22.1. Tanner stages 2 to 5 lA-D) of development 
girls. (With permission from James Farrow, M.D., De­
partment of Adolescent Medicine, University of Wash­
ington.) 

Concerns About Growth 
and Development 
Concerns about growth and sexual development often bring 
the teenager to the attention of the physician. Common com­
plaints in girls include problems with delay of onset of menar­
che. If the girl is age 13 to 14 and has signs of pubertal de­
velopment such as breast buds (Tanner stage 2), she can be 
reassured that menarche will occur within 2 to 5 years. It is 
nonnal for menses to be irregular for the first 2 years because 
of anovulatory cycles. Girls may also be concerned about be­
ing too talL If a girl is at Tanner stage 4 and menstruating, 
she has completed most of her growth. Because estrogen leads 
to closure of epiphyseal growth plates there are rarely more 
than 2.5 inches of growth in height after menarche. 

Boys are more likely to present with concerns of short 
stature. Short stature may lead to leasing at school and may 
affect a boy 's self-esteem. Constitutional delay in pubertal de­
velopment is the most common cause of short stature among 
adolescent boys, and a sequential growth record showing lin-
ear growth is seen. The family history may reveal a pattern 
of delayed growth and sexual maturation, although no spe­
cific inheritance pattern has been identified. 

Precocious puberty in girls is defined as the onset of breast 
or pubic hair development before the age of 8 years and in 
boys as testicular enlargement before the age of 9.5 years. Pu­
bertal delay in girls is defined as no breast development by 
age 13 or if more than 5 years has elapsed between the be­
ginning of breast development and menarche, and in boys as 

be ruled out as a specific cause of delay in growth or sexual 
maturation. Most patients who have organic disease, such as 
growth honnone deficiency or hypothyroidism, do not follow 
a given percentile on the growth chart but begin to deviate 
from their prior growth patterns, plateauing al the time the 
disorder manifests clinically. With constitutional delays, it is 
at the time of the pubertal growth spurt that patients appear 
to be falling behind. In the case of short stature, a general 
workup includes a complete history, physical examination, re­
view of linear growth over time, radiography of the hand or 
wrist to determine skeletal age, and possibly laboratory eval­
uations for inflammatory disorders of the bowel, renal fail­
ure, anemia, and thyroid and growth hormone deficiency. The 
adolescent who has less than a 4-year discrepancy between 
chronologie age and skeletal age as measured by radiography 
is unlikely to have growth honnone deficiency. 

Psychological 
Developmental Tasks 
There is a tendency to focus on the physiologic problems of 
adolescents, but an understanding of the psychological 
changes and tasks of adolescence is as important as under­
standing the physical changes (Table 22.3). In general, faiI-

A B 

the absence of testicular enlargement by age 13.5 or if more 
than 5 years has elapsed from the beginning to completion of C 
pubertal development.7 

D 

For both genders, organic diseases of the hypothalamic­
pituitary-gonadal axis and other major systemic illnesses must 

Fig. 22.2. Tanner stages 2 to 5 lA- D) of development: 
boys. 



Table 22.3. Psychosocial Tasks During Adolescence 

Establishment of 
autonomy 

Early 01-14 years): 
shift from family 
to peer group 

Middle 114-17 
years): development 
of identity and 
asserting 
independence 

late (> 17 years): 
emotional and 
economic 
independence 

Psychosocial­
psychosexual 
development 

Acceptance of 
physical change 

Establishment of 
peer relations 

Evolution of per­
sonal values; 
development of 
responsible 
behavior 

Future 
orientation 

Concrete 
cognition 

Vocational 
and life 
style 
choices 

Source: Adapted from Kellerman J, Katz ER. The adolescent with 
cancer: theoretical, clinical and research issues. J Pediatr Psy­
choI1977;2:127-31, with permission. 

ore to complete one of these tasks may lead to delay in sub­
sequent psychological maturation. 

Connectedness with one caring adult, a positive body im­
age, and an absence of concern about abuse or domestic vi­
olence have been shown to be psychologically protective fac­
tors for adolescents regardless of race, class, or gender.8 There 
are family and cultural variations in developmental themes, 
and it is important to consider and ask about them with each 
adolescent. Studies focusing on self-image and adjustment of 
adolescents into age-appropriate roles have provided empiric 
support for the hypothesis that adolescence is for the most 
part a relatively stable period of development and that most 
adolescents are well adjusted. 

Health Maintenance 
for Adolescents 
A useful technique for interviewing adolescents begins with 
directed nonthreatening questioning-"What school do you 
go to? What grade are you in? How do you feel about 
school?,,-followed by increasingly open-ended questions. 
Spending time with adolescents alone and giving them ade­
quate time to respond to questions is also important. The use 
of questionnaires that adolescents can complete before the in­
terview may save time and lead to more complete answers. 
A useful mnemonic, SAFE TEENS, may be used to remem­
ber important areas to discuss with adolescents at the time of 
their visit (Table 22.4).9 As with all interviews the physician 
should consider the adolescent's concerns before proceeding 
with his or her own agenda. 

As many as 20% of adolescents are inadequately immu­
nized. Important immunizations in this age group include a 
tetanus and diphtheria (Td) booster between ages II and 12. 
Rubella screening by the history, prior immunizations, or an­
tibody levels should be documented in all girls. Mumps­
measles-rubella (MMR) irnmunization should be repeated if 
the patient has not had a booster since infancy. Hepatitis B 
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Table 22.4. Mnemonic for Preventive Care of the Adolescent 

S Sexuality 
A Accidents 
F Firearms/homicides 
E Emotions/suicides 
T Toxins (tobacco, alcohol, drugs) 
E Environment (school, home, friends) 
E Exercise 
N Nutrition 
S Shots/immunizations 

Source: Schubiner AH. Preventive health screening in adoles­
cent patients. Prim Care 1989;16:211-30. 

immunization is recommended for all adolescents not previ­
ously immunized. Tuberculin skin testing [purified protein de­
rivative (PPD)] and immunizations such as influenza should 
be provided to adolescents in high-risk categories (also see 
Chapter 7). 

As in children, it is wise to monitor growth with a linear 
growth and weight chart, documenting the Tanner stage at 
each visit to keep track of pubertal development. At each visit, 
take a few minutes to discuss developmental milestones and 
provide anticipatory guidance (Table 22.5). 

Physical Examination 
For girls the first pelvic examination should be done after the 
onset of sexual activity or as symptoms dictate to obtain a Pa­
panicolaou (Pap) smear and cultures as appropriate. In the ab­
sence of symptoms, a pelvic examination is not needed prior 
to sexual activity. It is important to make this examination as 
positive an experience as possible to demonstrate respect for 
the patient and to encourage compliance with future needed 
examinations: have a medical assistant present during the ex­
amination, explain the reasons for the examination, pay spe­
cial attention to draping, perfonn the exam in an unhurried 
manner, and use a pediatric speculum. For boys, explain the 
parts of the genital region that will be examined and the rea­
sons for doing so. If an erection occurs during the examina­
tion, it is important to comment on it as a normal event to de­
crease adolescent concern. Teaching points during the general 
examination include normal anatomy and teaching females 
about breast self-examination and boys (if more than Tanner 
stage 4) about testicular self-examination. 

Adolescence and Nutrition 
The growth rate during adolescence is second only to that dur­
ing infancy, so an adequate diet is important (Table 22.6). 
Whether adolescents are active or sedentary, they should eat a 
variety of foods from the basic food groups. Unfortunately, 
many adolescents eat unbalanced diets in which fat and sugar 
furnish a large percentage of their total calories. A daily diet 
composed of 50% to 60% carbohydrates, 15% to 25% fat, and 
15% to 20% protein meets the needs of any active teenager. 
Nutritional supplements are usually unnecessary if the adoles­
cent follows a balanced diet. Exercise does not increase de-
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Table 22.5. Adolescent Health Care Maintenance 

Age 

Early 
Age 10-14 

F 10-13 
M 12-14 

Middle 
Age 13-16 

F 13-16 
M 14-17 

Late 
Age 16-18 

Developmental milestones 

Peer relationships 
Increased body awareness 
Can begin abstract thinking 

Independence/dependence issues 
Peer group influence 
Abstract thinking 
Sexual awareness 

Body image/gender role secured 
Planning for future 
Close friendships 

Anticipatory guidance 

Patient: Confidentiality 
School 
Family relations 
Sexual development 
Puberty/reproduction 
Safety: vehicles/seatbelts/helmets 

Parents: Confidentiality 
Limit setting (fair rules) 
Review adolescent development 

Patient: Scheduling appointments alone 
School performance 
Family relationships 
Sexual activity-partner selection/condoms 
Contraception!STDs/HIV 
Self-breast examination/self-te~ticular examination 
Safety: vehicles, seatbelts, helmets, firearms 
Substance use/abuse 
Peer relationships (best friend)/gang membership 

Parents: Increased independence 
Mood swings 
Risk awareness 
Parental involvement in school 

Patient: Sexuality 
Peer relations 
Future plans 
Safety: vehicular/firearms 
Substance use/abuse 

Parents: Accept sexuality 
Support individuation 

Source: Adapted from Shore WB, Braveman PA, Mellin L. Health maintenance for adolescents. In: Taylor, ed. Family medicine, 
4th ed. New York: Springer, 1993. 

mands for nutrients much beyond the nonnal increases of the 
growing body, although high levels of physical activity may 
increase caloric needs 1000 to 3000 kcalJday. Calcium may be 
recommended (up to 1500 mg/day) for female athletes with in­
adequate intake or a significant family history of osteoporosis. 

It is important to ask adolescents about dieting practices ir­
regardless of their weight, as research suggests that higher 
body mass index is not associated with the initiation of diet­
ing, as some underv.reight and even very underweight girls 
begin to diet. Discuss proper fluid intake with adolescents. 
Many drink excessive carbonated or caffeinated drinks, which 
leads to further fluid loss instead of replenishing fluids. Thirst 
is not always a good indicator of fluid needs. Emphasize fluid 
intake with athletes, as they may underestimate the amount 
of fluid lost during exercise. 

Obesity 
The National Longitudinal Study of Adolescent Health Sur­
vey using the smoothed version of the National Health and 
Nutrition Examination Survey (NHANES I) 85th percentile 
cutoff for Obesity indicates that 26.5% of the adolescent pop­
ulation (ages 12-19) is obese. Ethnic differences exist and the 
rate1'. are highest for blacks (30.9%), followed by Hispanics 
(30.4%) whites (24.2%), and Asians (20,6%), All groups 

showed more obesity among males than among females, ex­
cept for blacks (27.4% for males and 34.4% for females). His­
panic and Asians adolescents born in the U.S. are more than 
twicc as likely to be obese as are first-generation immigrants 
in similar ethnic groups. From 1965 to 1996, a shift occurred 
in the adolescent diet-increases in higher-fat foods and in 
the consumption of soft drinks.1O These trends may compro­
mise the health of the future U.S. population because obesity 
is a<;sociated with chronic health conditions such as cardio­
vascular disease, diabetes, and cancer. 

Characterization as being overweight leads to stigmatiza­
tion, and undue attention to body size may increase the inci­
dence of eating disorders among children and adolescents.]] 
It is important to focus on the preventable aspects of obesity, 
monitor adolescent weight, and make recommendations early 
in the course of weight increases. The best advice to adoles­
cents and their parents is to increase exercise and decrease 
fatty food intake (also see Chapter 53). 

Eating Disorders 
Eating disorders such as anorexia nervosa and bulimia ner­
vosa are complex illnesses and are the third most common 
chronic illness in adolescent females (after obesity and 
asthma) with a prevalence of up to 5%.12 Over the past decade 
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Table 22.6b. Dietary Reference Intakes (ORis): Recommended Intakes for Individuals, Elements 

life stage Calcium Copper Fluoride Iodine 
group Img/d) II'g/d) Img/d) iJLg/d) 
Males 

9-13y BOO' 700 2' 120 
14-18 Y BOO' 890 3' 150 
19-30 Y 1000' 900 4' 150 

Females 
9-13 y BOO' 700 2' 120 
14-18 Y BOO' 890 3' 150 
19-30 Y 1000' 900 3' 150 

Pregnancy 
,;18 y BOO' 1000 3' 220 
19-30 Y 1000* 1000 3' 220 

lactation 
,;18 y BOO' 1300 3' 290 
19-30 Y 1000' 1300 3' 290 

Iron Magnesium 
Img/d) Img/d) 

8 240 
11 410 
8 400 

8 240 
15 360 
18 310 

27 400 
27 350 

10 360 
9 310 

Phosphorus 
Img/d) 

1250 
1250 

700 

1250 
1250 

700 

1250 
700 

1250 
700 

Selenium 
II'g/d) 

40 
55 
55 

40 
55 
55 

60 
60 

70 
70 

Zinc 
Img/d) 

8 
11 
11 

13 
11 

14 
12 

Note: This table presents recommended Dietary Allowances (RDAs) in bold type and adequate intakes (Als) in ordinary type fol­
lowed by an asterisk (*). ROAs and Als may both be used as goals for individual intake. RDAs are set to meet the needs of al­
most all (97% to 98%) individuals in a group. For healthy breast-fed infants, the AI is the mean intake. The AI for other life stage 
and gender groups is believed to cover needs of all individuals in the group, but lack of data or uncertainty in the data prevent 
being able to specify with confidence the percentage of individuals covered by this intake. 
Sources: Dietary Reference Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride (1997); Dietary Reference In~ 
takes for Thiamin, Riboflavin, Niacin, Vitamin B6, Folate, Vitamin B11, Pantothenic Acid, Biotin, and Choline (1998); Dietary Ref~ 
erence Intakes for Vitamin C, Vitamin E, Selenium, and Carotenoids (2000); and Dietary Reference Intakes for Vitamin A, Vita~ 
min K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc (2001). 
These reports may be accessed via www.nap.edu. 

Adapted from National Academy of Sciences. Recommended Daily Allowances 2001. Washington, DC: National Academy Press, 
2001. 

many authors have noted that anorexia nervosa and bulimia 
nervosa are detectable in all social classes and that higher 
socioeconomic status is not a major factor in the prevalence 
of these conditions. With anorexia nervosa food intake is 
severely limited, and with bulimia nervosa binge~eating 

episodes are followed by attempts to minimize the effects of 
overeating by vomiting, cathartics, exercise, or fasting. 

The application of formal diagnostic criteria such as those 
in the Diagnostic and Statistical Manual of Mental Disorders. 
4th edition (DSM-IV) has limited application to the adoles­
cents with eating disorders. The wide variability in the rate, 
timing. and magnitude of both height and weight gain during 
normal puberty. the absence of menstrual periods during early 
puberty along with the unpredictability of menses soon after 
menarche, and the normal lack of psychological awareness 
regarding abstract concepts (e.g., self-concep~ motivation to 
lose weight or affective states) limits the application.13 All 
adolescents with an eating disorder should be evaluated for 
comorbid psychiatric illness. More research is needed to learn 
about the aspects of eating disorders that are particularly rel­
evant to adolescents. 

The only way to diagnose this condition is by the physi~ 
cian taking a detailed history on nutrition and dieting in the 
adolescent. Unfortunately, biologic features such as puber~ 
tal delay, growth retardation, or the impairment of bone min~ 
eral acquisition may occur at subclinical levels of eating dis~ 
orders in adolescents. The diagnosis of an eating disorder 
should be considered not only in an adolescent who meets 
established diagnostic criteria but in any adolescent patient 

who engages in potentially unhealthy weight control prac­
tices or demonstrates obsessive thinking about food, weight, 
shape. or exercise.13 Consider an eating disorder in any 
teenager who fails to attain or maintain a healthy weight, 
height, body composition, or stage of sexual maturation for 
gender and age. 13 Eating disorders may lead to irreversible 
effects on the physical and emotional growth and develop­
ment of adolescents. In some cases these disorders are fa~ 
tal. Therefore, the threshold for intervention in adolescents 
should be lower than that in adults. Most physical compli~ 
cations in adolescents with an eating disorder improve with 
nutritional rehabilitation and recovery from the eating dis~ 
order. Some of the medical complications that are poten~ 
tially reversible are growth retardation if the disorder occurs 
before closure of the epiphyses, pubertal delay or arrest, and 
impaired acquisition of peak bone mass during the second 
decade of life (this would increase the risk of osteoporosis 
during adulthood). 

Adolescents with eating disorders require evaluation and 
treatment focused on biomedical and psychosocial features of 
these complex, chronic health conditions. Assessment and on­
going management should be interdisciplinary and is best ac­
complished by a team consisting of medical, nursing, nutritional, 
and mental health disciplines. Family therapy is frequently an 
important part of treatment" (also see Chapter 35). 

Hospitalization of an adolescent with an eating disorder is 
required in the presence of significant malnutrition; physio~ 
logic or physical evidence of medical compromise· (e.g., vi~ 
tal sign instability, dehydration, or electrolyte disturbances) 



even in the absence of significant weight loss; arrested growth 
and development; failure of outpatient treatment; acute food 
refusal; uncontrollable bingeing, vomiting, or purging; fam­
ily dysfunction that prevents effective treatment; and acute 
medical or psychiatric emergencies. 13 

Depression 
Depression is a common problem that affects adolescents yet 
it remains significantly underdiagnosed. One screening tool 
that may be used for depression is the Beck Depression In­
ventory for Primary Care. 14 One general population study 
found that 27% of high school students were moderately de­
pressed and 5% severely depressed. Depression is more com­
mon in females. Strong predictors of depression in adoles­
cents are depression in one or both parents, low parental 
support, and loss of a parent through death or separation. The 
multitude of sociodemographic, biologic, and personal fac­
tors contributing to the development of depression are not 
well understood. 

Adolescents with depression may present with somatic 
symptoms such as headaches and gastrointestinal complaints, 
which may include food intolerance, abdominal pain, and nau­
sea. The primary care physician can treat depression in ado­
lescents through counseling if trained in this area or through 
a counseling referral to an adolescent psychologist or psy­
chiatrist, depending on the severity of the depression and the 
level of functioning of the adolescent. In cases of major de­
pression, especially if there is active suicidal ideation, hospi­
talization is required and evaluation by a psychiatrist is 
needed. 

Bipolar affective disorder (BPD), originally thought to be 
rare in childhood, is now diagnosed even in the prepubertal 
age group.15 There appears to be a genetic predisposition to 
this disorder, but environmental factors are also considered 
important. Early recognition may lead to early treatment and 
reduce both short- and long-term morbidity and mortality.15 
Referral to an adolescent psychiatrist is recommended (also 
see Chapter 32). 

Affective disorders have been associated with substance 
use and heavy drinking in adolescents, and therefore physi­
cians need to screen youths with these conditions for sub­
stance use. In addition, screening youths for a history of emo­
tional, physical, and sexual abuse as well as family violence 
is considered important as some of the behaviors exhibited 
by these youth may represent posttraumatic stress disorder 
(PTSD), which may be confused with psychotic features of 
BPD and schiwphrenia. 

Suicide 
Suicide affects young people from all races and socioeco­
nomic groups. Although suicide rates peaked in the 1990s and 
have continued to decline since, it continues to be the third­
leading cause of death among adolescents. Many experts be­
lieve that numerous "accidental" deaths are actually suicides. 
Boys tend to have more fatal outcomes than girls when at-
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tempting suicide because of their use of more lethal methods, 
namely fIrearms and hanging. Adolescent girls most often at­
tempt suicide by ingesting pills. 

Conditions that have been associated with suicide include 
depression, BPD, conduct disorder, psychosis, alcohol and 
drug use, family history of suicide, being gay or bisexual, and 
a history of physical or sexual abuse. Studies indicate that gay 
and bisexual adolescents have a two to three times higher in­
cidence of attempted suicide. Episodic despondence can oc­
cur in any adolescent, including a high achiever, leading to 
self-destructive behavior. A sense of hopelessness also cor­
relates with suicidal intention and may occur without symp­
toms of depression. 

Family physicians should not hesitate to question adolescents 
in general about suicidal thoughts. Asking an adolescent such 
questions does not precipitate the behavior. Most adolescents 
are relieved that someone cares enough to ask if they have been 
considering suicide and someone has heard their cty for help. 
Never dismiss suicidal thoughts as unimp:>rtant. 

To assess an adolescent with suicidal thoughts, determine 
the sequence of events that preceded the threat, identify cur­
rent problems and conflicts, and assess the degree of suicidal 
intent. Prior to allowing the young person to leave the clini­
cal setting, the physician should assess the individual's cop­
ing resources and access to support systems, and the attitudes 
of the individual and the family toward intervention and 
follow-up.16 An adolescent who has active suicidal plans or 
has attempted suicide requires hospitalization and consulta­
tion with mental health professionals. A brief hospital stay al­
lows complete medical and psychological evaluation and 
prompt initiation of therapy (also see Chapter 33). 

Tobacco Use 
Tobacco use is a major health hazard for adolescents It is at 
this stage that addiction may begin aod continue into adult­
hood. It is estimated that tobacco use kills more Americans 
each year than alcohol, cocaine, crack, heroin, homicide, sui­
cide, car accidents, firearms, and acquired immunodeficiency 
syndrome (AIDS) combined. Despite laws that prohibit mi­
nors from purchasing tobacco, 80% of current smokers began 
smoking before age 18. Current statistics show that 12.8% of 
middle school and 34.8% of high school students smoke to­
bacco. Physicians need to screen all patients during routine 
visits on tobacco use. 

The National Cancer Institute and the American Academy 
of Pediatrics issued a paper on clinical interventions to pre­
vent tobacco use by children and adolescents. 17 Physicians' 
offices have been identified as effective sites for smoking ces­
sation intervention. It is estimated in adult studies that ap­
proximately 10% of patients quit following physicians' rec­
ommendations. This rate could be higher with ongoing 
participation by the physician in a smoking cessation inter­
vention. Just as important is the physician's active role in 
community-wide efforts to curb tobacco smoking. Organiza­
tions that have smoking cessation programs include the Amer­
ican Cancer Society, the American Health Foundation, the 
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Table 22.7. Potential Physical Findings: Drug-Specific 

LSD, 
mushrooms, Heroin, 

Site Alcohol Marijuana Cocaine peyote Inhalants narcotics 

Eyes Periorbital edema; Redlbloodshot; Pupils dilated; Nystagmus; Reddened Constricted 
bloodshot; photophobia; mydriasis perceptual pupils, 
conjunctivitis; conjunctivitis; illusions; lacrimation 
scleral icterus nystagmus; flashbacks 

diplopia; reduced 
accommodation 

Nose Rhinorrhea If snorting: septum Erythematous Rhinorrhea, 
erythematous nasal sniffing, 
possibly passage sneezing 
perforated; 
epistaxis 

Mouth Odor of alcohol; Dry green-gray If smoking: brown- Poor dental 
poor dental coated tongue; coated tongue; hygiene 
hygiene poor dental cheilosis; brown 

hygiene deposits on teeth 

Chest Tachycardia! Gynecomastia; Rapid respirations; Decreased pulse, 
bradycardia; upper murmur; respi ration, and 
decreased respiratory tachycardia; blood pressure 
respirations; infections complaint of 
high blood chest pain; 
pressure arrhythmia; 

high blood 
pressure 

Abdomen Palpable enlarged Hepatomegaly; 
liver; epigastric severe 
tenderness; cramping; 
nausea/vomiting; nausea/vomiting 
distended 
abdomen 

Genitourinary Hemorrhoids Decreased sperm Constipation; in 
resulting from count withdrawal: 
diarrhea or diarrhea 
constipation; 
blood in stool 

Skin Jaundiced; easily Dry or Warm Ashen, dry 
bruised; diaphoretic; if excoriated; in 
petechiae; smoking: small withdrawal: 
telangiectasia; burns on goose-bumps 
reduced turgor; fingers, hands, 
palms abdomen 
erythematous 

General Slurred speech; Weight gain; Hyperreflexia; Hyperreflexia Neurologic In withdrawal: 
ataxic gait; lethargy; weight loss; sequelae; joint and 
malnutrition adolescent emaciated; in headache muscle ache, 

cigarette withdrawal: hyporeflexia 
smoker anergic, 

irritable, 
depressed 

Source: Acee A, Smith D. The crash after crack. Am J Nursing 1987;87:614-7. Robin H, Michaelson J. Drug abuse-recognition 
and diagnosis. Chicago: Yearbook Publishers, 1988. 

American Heart Association, the American Lung Association, 
and the March of Dimes Birth Defects Foundation. 

The key to helping adolescents is prevention and early in­
tervention. Encouraging parents and older siblings to serve 
as nonsmoking role models is important. Future research 
needs to determine which models are most effective for pre-

vention and for smoking cessation in adolescent patients. 
Elimination of tobacco use requires a comprehensive strat­
egy that includes health professional interventions, policy 
changes, advertising restrictions, comprehensive school­
based programs, community activities, and advocacy ap­
proaches (see Chapter 8). 



Other Substance Abuse 
Drug abuse affects adolescents in all cultural and socioeco­
nomic groups. Drug use may represent simple adolescent ex­
perimentation or significant abuse that interferes with the ado­
lescent's development and daily life. Oral or inhaled drugs 
are most common, and intravenous drug use is uncommon 
during this age group. There is an association between psy­
chiatric comorbidities and substance use. Therefore, careful 
assessment of the drug use pattern as well as associated psy­
chiatric comorbidities is essential. Drugs in frequent use in­
clude alcohol, marijuana, and cocaine. New drugs such as Ec­
stasy, a hallucinogenic drug, and Ice, a metamphetamine, are 
popular with some adolescents. 

A study of the prevalence of drug usage in white suburban 
adolescents and African-American urban adolescents who re­
ceived care through private physicians' offices found that the 
rates of drug use were higher for the white suburban youths. 18 

Stereotypes of drug abuse occurring only in minorities, the 
poor, and the uneducated interfere with the recognition of this 
problem in many adolescents. 

The drug-abusing adolescent differs from the adult-using 
population in the length of time it takes to reach what sub­
stance abuse experts call a crisis point. The crisis point is the 
moment at which something happens in an addict's life that 
causes the addict or someone in power to decide that some­
thing is wrong and that some form of intervention is re­
quired. 19 The teen may be failing in school, may be truant, 
may be moody, or may be unmanageable in many areas. The 
average adult alcoholic may take up to 15 years to reach a 
crisis, but the average adolescent takes approximately 2 years 
to arrive at this same point. Thus adults who have been drink­
ing excessively for 6 months have a less serious problem than 
a teen who has been drinking in the same manner and for the 
same length of time. 

Diagnosing an adolescent with chemical dependence is not 
difficult once the physician has learned how to obtain a drug 
history. Adolescents may present with trouble in three main 
areas: family, school, or legal problems. The physician should 
assess the patient for drug-related symptomsl9 such as slurred 
speech or hyperactivity (Table 22.7). Urine testing alone 
should not be used to establish drug dependence, and ado­
lescents should never be tested without their knowledge and 
consent. False positives as well as false negatives can occur. 
For example, an adolescent who is prescribed cough medi­
cine may test positive for codeine. Different drugs remain in 
the system for different lengths of time. An adolescent who 
last smoked marijuana several weeks before the examination 
may test positive at the time of urine testing (Table 22.8). 

Reasons for drug use are multifactorial and include family 
substance use, poor relationships with parents, child abuse 
and neglect, perceived peer drug use, failure in school, low 
self-esteem, early antisocial behavior, and psychopathology, 
particularly depression. In general, physicians should address 
the issue of drug abuse in routine clinical interactions and 
should make appropriate referrals to facilities for further as­
sessment and treatment. As a primary care provider for an 
adolescent, the physician's role should be advocating for the 
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Table 22.8. Detection Limits of Commonly Abused Drugsa 

Drug 

Cannabinoids (marijuana) 
Phencyclidine (PCP) 
Cocaine metabolites 
Codeine 
Methadone 
Amphetamine 

Limits of 
senSitivity 
(I'WmL) 

20 nwmL 
0.5 

0.5 
0.5 
0.5 

Approximate duration 
of detectability 

(days) 

3_5b 

8 
2-3 
2 
3 
2 

aFactors of dose, frequency, route of administration, and the per­
son's health have dramatic effects on these values. 

bin rare circumstances, these substances may be present for 
weeks in heavy users. 

Source: Adapted from McCunney RJ. Drug testing: technical 
complications of a complex social issue. Am J Ind Med 1989; 
15:589-600. 

patient and helping parents understand the problem. Parents 
are sometimes willing to recognize problems in their child's 
life but are unwilling to see problems in their own lives. If a 
family is functioning poorly, the entire family may benefit 
from counseling. Continued substance abuse recovery for the 
adolescent in the family with impaired dynamics is almost 
impossible. 

The wide array of therapeutic approaches to substance 
abuse suggests there is not one best way to control or solve 
this problem. Therapeutic interventions include inpatient 
treatment, ambulatory treatment, group and individual coun­
seling, and self-help groups. It is difficult to assess the rates 
of success for the various programs, as there is no standard 
methodology for reporting and follow-up. 

In tenus of prevention, adolescents report that newspapers 
and television are their most common source of information. 
Therefore, using mass media to educate adolescents about 
substance use may be effective. Some school-based preven­
tion programs have been shown to be effective in decreasing 
illicit drugs. 

Adolescent Sexual Health 
National statistics indicate that half of high school students 
report having had sexual intercourse, and of these only half 
use condoms regularly. Adolescents are sexually active and 
need and want advice from physicians on how to be decrease 
the risks of STDsIHIV. Some studies indicate that adolescents 
would prefer that their physicians discuss with them STDIHIV 
risks instead of their parents or their teachers. Parents, of 
course, have a most influential role on adolescent sexual be­
havior. Since families are the most proximal and fundamen­
tal social system influencing child development, they provide 
many of the factors that protect adolescents from engaging in 
sexual risk behaviors. However, this only occurs if there is 
open and effective communication about sexuality where the 
adolescent can learn about familial sexual norms and where 
nOnTIS are safe ones.20 If adolescents don't receive sexual in­
fonnation from their families, they turn to their peers for in-
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fonnation. Physicians, therefore, have an important role to 
play in sexual education if adolescents have not yet received 
appropriate information from their parents or peers. Assess­
ing the type of sexual information that an adolescent has and 
correcting misconceptions is important. 

A complete discussion on the contraceptive methods avail­
able is indicated for the sexually active adolescent. For most 
sexually active adolescents, pregnancy is unintended. Physi­
cians can reduce unintended pregnancies by making all ado­
lescents aware of the existence of emergency contraception 
(ECP) or the "moming-after pill." ECPs reduce the risk of 
pregnancy by 75% if taken within 72 hours of onprotected in­
tercourse. Vomiting and nausea are common side effects from 
ECPs and can compromise their efficacy, and therefore rou­
tine pretreatment with an antiemetic is recommended (see 
Chapter 101). 

Important items for the physician to include in a discussion 
of sexuality with adolescents include sexual behavior, num­
ber of male partners, number of female partners, condom use, 
contraception use, and screening for sexual abuse. It is im­
portant to assess sexual behavior and not sexual orientation, 
as some youth who are homosexual may not describe them­
selves as such despite their behavior. If a youth is found to 
be at risk for STDlHlV, laboratory screening is indicated af­
ter obtaining informed consent. State laws vary on the age 
that an adolescent may provide consent for HIV testing. Pri­
mary care physicians tend to deliver STDIHIV preventive 
services to adolescents at rates far below those recommended 
by current guidelines.21 This is now taking on special signif­
icance because the Centers for Disease Control and Preven­
tion (CDC) estimates that 50% of new IllY infections are es­
timated to occur among people under the age age 25, typically 
through sexual transmission. Nationally, the IllY epidemic 
has shifted from white homosexual males to African Ameri­
cans and Hispanics, women, and adolescents. The adolescents 
most at risk are homosexual and bisexual males, females who 
have sex with bisexuals (usually the fact that the male is bi­
sexual is unknown to the female), and homeless youths who 
trade sex for money. 

It is now becoming imperative that we identify youths at 
risk for IllY and that we offer them timely HlV testing be­
fore they transmit the infection to others. Most youths do not 
become aware of their serostatus for about 10 years, result­
ing in substantial opportunity for infecting others.22 It is es­
timated that only 16% of youths living with IllY are aware 
that they carry the infection, which is much lower than the 
estimate for adults (67%).23 When youths know they are in­
fected, 70% report changing their sexual behavior, and 50% 
of those using intravenous drugs stop their use.24 Thus, there 
are substantial benefits to society from early diagnosis of this 
infection. Alcohol and other oral drugs playa significant role 
in placing youths at risk for STDIHlV, as they have a disin­
hibiting effect on sexual restraint. Adolescents who use sub­
stances may be less likely to practice safe sex. 

Sexual abuse as well as dating violence is unfortunately 
common in adolescents. If physicians don't ask, the adoles­
cent is not likely to be forthcoming with such sensitive in­
fonnation. If an adolescent has been sexually abused, physi-

cians are required by law to report the incident to proper 
authorities. 

Legal and Ethical Considerations 
Several major legal issues routinely confront physicians: 
Whose consent is required for treating an adolescent? What 
information is confidential, and under what circumstances 
may it be disclosed? What are the possible sources of pay­
ment for an adolescent's care? The controlling legal princi­
ples are a matter of state law, and ensuring that adolescents 
have access to necessary health care requires the resolution 
of many complex legal and ethical issues dealing with confi­
dentiality. Research suggests that many adolescents, particu­
larly those age 14 or older, are as competent as adults to give 
informed consent for medical treatment. In addition to the ba­
sic requirement of consent for any medical care, the law re­
quires physicians to obtain infonned consent for treatment. 
Failure to obtain consent as required by law includes poten­
tialliability for the tort of battery (defmed as the unauthorized 
touching of another person), negligence, or malpractice. Le­
gal provisions that enable minors to give their consent for care 
and that protect the confidentiality of that care are considered 
critical elements for access to care in this age groUp.25 
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CARE OF THE EWERL Y 

23 
Selected Problems of Agi ng 

Lanyard K. Dial 

The population of our nation is slowly and irreversibly grow­
ing older. We have moved from the youth-oriented society 
that has been the status quo since the establishment of our 
country to a population now dominated by older adults. In 
fact, the fastest growing segment of all age groups is that seg­
ment of people over the age of 85. This dramatic shift is al­
tering. and will continue to alter, the health care system of 
our country. Seniors disproportionately use all aspects of 
health services. Practicing family physicians will fmd that 
their daily visits will include more and more patients who are 
elderly. This chapter provides information on issues that are 
common to this population and covers topics of both a clini­
cal and a social/functional nature. These choices reflect the 
breadth of medical needs in older individuals. 

Selected Clinical Issues 

Frailty 
The aging of our patient population has forced us to face the 
fact that many patients will develop functional losses and 
frailty. Frailty is not a pure medical diagnosis nor a classic 
clinical syndrome; it is more an overall statement of the con­
dition of an individual. It is best thought of as a decline in a 
person's function to a level that requires assistance with all 
instrumental activities of daily living (IADLs) and one or 
more activities of daily living (ADLS)'·2 (Table 23.1). With­
out interventions, frail individuals progress to lose further 
physical and social function causing institutionalization and 
death. Frailty is not just a medical condition or in the realm 
of just the physician, but can be perceived by all who know 
the individual and have watched the development of this state. 
Clear definitions or objective parameters for frailty are still 
lacking. Typically a "frail" individual shows some or many 
of the features listed in Table 23.2. 

Without a clear scale or lab measurement, the best approach 

for the physician is to recognize that frailty exists, that it is 
virtually inevitable unless one has a rapid demise, and that 
the most reliable understanding comes from a comprehensive 
functional assessment. The patient's initial presentation for 
medical care is typically either acute, such as a fall, a frac­
ture, or an abrupt change in mental function, or a chronic de­
cline commonly known as "failure to thrive." In either case, 
the underlying considerations for the physician are similar, 
and a systematic approach is needed to identify and prevent 
this condition or to determine its cause and treatment options. 

Frailty and functional loss results from the interaction of 
three major processes (Fig. 23.1): 

The effects of the natural aging process on organ and tissue 
functions 

The damage resulting from disuse and abuse 
The derangements caused by both acute and chronic diseases 

Natural Aging Progressing to Frailty 
As we age, our organs and tissues become less resilient, and 
less able to rebound from insults. Fortunately, many of our 
organs are paired or are designed with a significant reserve; 
for example, we can live in a nonfrail state with the function 
of only one eye or on only 20% of either liver or kidney func­
tion. But at some point even natural aging can lead to enough 
dysfunction that the individual becomes frail. Figure 23.2 de­
picts the downsloping line of function with age. Without ma­
jor illnesses, the age at which one starts on the loss of func­
tion downslope and the slope of the loss is different for each 
individual. A professional athlete who is no longer competi­
tive at the age of 30 may complain of loss of reflex or mus­
culoskeletal function. A heavy laborer may notice a decline 
in ability to perform certain job tasks in the 3rd or 4th decade. 
Most Americans begin to sense a loss of function in their 4th 
or 5th decade as they notice less endurance or strength, joint 
stiffness or muscle aches, or loss of the resilience that they 



Table 23.1. Definitions of ADLs and IADLs 

Activities of daily living 
(ADLs) 

Ability to perform basic self-care tasks: 
Dressing-ability to dress oneself appropriately 
Eating-ability to self-feed 
Ambulating-ability to manuever in one's environment 
Toileting--ability to use toilet facilities 
Hygiene--ability to clean oneself, including hair and teeth 

had as a youth. The vast majority of people don't begin to 
seek medical care for age-related functional decline until their 
6th or 7th decade of life. However, frailty from nonnal aging 
alone seems most commonly to begin somewhere in the 8th 
decade, although there are who reach their 9th decade and 
10th decades in nonfrail states. 

Disuse and Abuse Causing Frailty 
One of the clearly recognized principles of frailty in aging is 
that the natural state of healthy aging is altered by both abuse 
and disuse. Many individuals do not age well as a result of 
some form of abuse to their organs and tissues. Common abuses 
include over exposure to the ultraviolet (IN) rays of the sun, 
or indulgences in alcohol, tobacco, or drugs. Loss of function 
and frailty occurs at an earlier age in such people. Abuse can 
also be the result of repetitive trauma or the forces of obesity 
on our musculoskeletal system. A key focus of the field of pre­
ventative geriatrics is how to avoid functional loss and frailty 
from disuse. Inactivity causes progressive loss of both physi­
cal and psychological function. The benefits to an elder's gait, 
strength, and physical function by participation in regular non­
strenuous exercise such as Tai Chi are well documented.3,4 

Even elders who have severe physical limitations can have both 
physical and psychological benefit from simple exercises. 

Diseases that Can Cause Frailty 
Perhaps the largest area of impact is the recognition and treat­
ment of diseases that lead to frailty. Chronic illnesses can has­
ten the rate of decline in natural function and the onset of any 
acute illness can move an individual from a well-functioning 
elder into a frail state. lllnesses that can cause frailty span 

Table 23.2. Common Clinical Findings in IIFrail" Elder 

Dependence in all IADls 
Dependence in one or more ADls 
Anorexia 
Weight loss 
loss of muscle bulk 
Weakness 
Decreased ambulation 
Increased instability-more falls 
Dementia and episodic delirium 
Decreased social interactions 
Urinary and fecal incontinence 
Pressure sores 
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Instrumental activities of daily living 
(lADLs) 

Ability to use instruments and interact with the environment 
to perform tasks necessary for independent function: 
Shopping-ability to obtain necessary terns for care (food, 

clothing, hygiene needs) 
Housekeeping-ability to keep environment clean 
Accounting-ability to manage money and simple finances 
Food preparatio~bility to prepare foods for eating 
Transpottation-abiltity to use modes of transportation to 

get necessary items 

physical, social, and psychological boundaries. Table 23.3 
lists some of the most common conditions that lead to loss of 
function in the elderly. 

Treating the Frail Elder 
Reversing or stabilizing the functional level of a frail elder 
depends on recognizing the condition and determining the ma­
jor etiologic factors. Poor appetite and the resultant weight 
loss can be reversed with some behavioral changes and the 
judicious use of medications (Table 23.4). 

In situations where the progressive loss cannot be halted or 
reversed, the appropriate management is to transition into a pal­
liative care approach. The life expectancy of frail individual 
varies, but it is important to recognize that many frail elders 
will live for a number of years at a functional level in which 
they are dependent on a caregiver for support in their basic ac­
tivities. Understanding the patients' functional losses and pair­
ing their needs with an appropriate level of services is the key. 

Spontaneous Leg Movement Disorders 
Older adults are more prone to develop a variety of idiopathic 
disorders of movement of the lower extremity. Taken to­
gether, these can be grouped as spontaneous leg movement 
disorders. They include restless leg syndrome, periodic limb 
movement disorder, and nocturnal leg cramps.s 

Restless Leg Syndrome 
Restless leg syndrome (RLS) is a poorly underst<XXi neurologic 
disorder that causes patients to experience unpleasant sensa­
tions in their legs usually while at rest. Most patients describe 

Fig. 23.1. Three processes that contribute to frailty. 
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Fig. 23.2. A gradual decline of functional level with normal aging leads to a frail state. Patients move rapidly into a 
frail state with the onset of an acute illness. Vertical axis represents percent of full fundion. 

a pulling, drawing, crawling type of discomfort of their calves. 
It has also been reported to occur in the thighs and feet. These 
sensations occur during times when the legs are at rest, most 
connnonly at nighttime while lying in bed. RLS is a benign 
condition, usually causing insomnia and its attendant conse­
quences (such as daytime fatigue, reduced concentration, and 
dysthymia). RLS affects between 10% and 20% of seniors. 
Younger patients can be affected, and in them there is a more 
common familial pattern. Patients with underlying neuropathies 
are more prone to RLS. Some cases have been reported due to 
mineral deficient states such as vitamin B12• folate, magnesium, 
or most commonly imn.6 The other association is with an ele­
vated blood urea nitrogen seen in uremic states. 

The diagnosis of RLS is based on history. Patients can pres­
ent with a complaint of leg symptoms typical for RLS, or of 
insomnia, in which case the discovery of the unpleasant leg 
sensations occurs with questioning. 

The current standard requires a yes answer to all of the fol­
lowing four questions7.8: 

Do you experience unpleasant sensations like pulling, draw-
ing. or crawling in your legs? 

Do these sensations occur predominantly at rest? 
Are these symptoms worse in the evening or nighttime? 
Do these sensations cause you to have an urge to move, and 

does moving improve them? 

There are no physical findings to support the history, and so 
the diagnosis is purely subjective. Some sophisticated sleep 

centers can electronically monitor leg movements and central 
nervous system (eNS) activity dnring rest to confirm the di­
agnosis if necessary. Patients should be evaluated for neu­
ropathies, mineral deficiencies, and uremia. In addition, pa­
tients with RLS have a higher incidence of depression and 
anxiety disorders and these should be looked for and treated 
appropriately. 

The treatment of RLS begins with increased daily muscle 
stretches and exercise. Medications should be reserved for 
those with excessive sleep disturbances. The current recom­
mended therapy is with dopamine and its agonists. This comes 
from research that has given rise to a theory that RLS may 
result from a decline in eNS dopamine activity. Table 23.5 
lists the most common dopaminergic agents used in the treat­
ment of RLS. Therapy can usually reduce or eliminate symp­
toms in 80% to 90% of patients. Also used are analgesics such 
as acetaminophen, nonsteroidal antiinflammatory medication 
or opioids. The use of sedatives such as benzodiazepines, al­
though historically a common choice, should be avoided in 
the elderly because of their excessive sedation and associated 
complications.7- 10 

Periodic Limb Movement Disorder 
Periodic limb movement disorder (PLMD) is a related condi­
tion to RLS' About 80% of patients with RLS experience 
PLMD. PLMD is defmed as involuntary repetitive contractions 
of muscles of the leg occurring every 20 seconds to 1 minute 
during sleep. It has also been called "nocturnal myoclonus." 
PLMD increases with age such that it occurs in up to 80% of 



Table 23.3. Common Conditions Leading to Loss of Function 
and Frailty 

Chronic medical illnesses 

Acute medical illnesses 

Psychological illnesses 

Social conditions 

Endocrine diseases 
Diabetes 
Hypothyroidism 

Organ failure 
Liver 
Renal 
Heart 

Chronic lung disease 
Cancer 
Degenerative neurologic diseases 

Alzheimer's disease 
Parkinson's disease 

Sensory diseases 
Deafness 
Blindness 

Arthritis 
Infections 
Acute blood loss 
Medication reactions 
Acute vascular event 

Coronary 
Cerebral 

Pulmonary embolus 
Hospitalizations and surgeries 
Depression 
Psychosis 
Grief 
Isolation 
Poverty 
Abuse 
Loss of caregiver 

patients over the age of 65. Patients with PLMD may present 
with insomnia if the movements cause recurrent awakening, or 
they may be brought in by complaints from their bed partner. 
The evaluation and treatment parallels that of RLS. 

Nocturnal Leg Cramps 
Nocturnal leg cramps (NLCs) are painful muscles spasms of 
the muscles in the leg, usually the calf, that last for a few sec­
onds to a few minutes. Most people experience them period­
ically, but for some they are a nightly bother. They are be­
nign, but they can cause significant discomfort and disturb an 
individual's resting pattern. They are associated with inade-

23. Selected Problems of Aging 227 

Table 23.4. Treatment for Elders with Poor Appetite and 
Weight Loss 

Nonpharmacologic Frequent small meals high in 
methods to increase protein and fat 
nutrition Supplements as meal replacements 

or nighttime snacks combined 
with exercise program 

Increase socialization around meals 
Medications to boost Megestrol acetate 

appetite Dronabinol 
Steroids 
Antidepressants (methylphenidate, 

mirtazipine) 
?Growth hormone 

quate fluid intake or dehydration from diuretic use or water 
loss. Medical conditions associated with increased NLC 
include calcium and phosphorus imbalances, uremia, hypo­
thyroidism, and Addison's disease. C,ampy pain of the calf 
at rest, usually during the night, does not indicate vascular 
disease. 

Preventing NLCs begins with increasing fluid balance and 
performing nightly stretching exercises of the calf muscles. 
If the patient experiences cramps, then the legs should be ex­
tended at the knee and the foot dorsiflexed, pulling the toes 
toward the head. 

Quinine use for nocturnal leg cramps should be avoided. 
In 1995 the Food and Drug Administration (FDA) decided 
quinine was not effective for nocturnal leg cramps, may be 
unsafe, and ordered its removal from the over-the-counter 
market. 9-11 It is still available by prescription but it can cause 
significant side effects including nausea, vomiting, diarrhea, 
hearing loss, tinnitus, vasodilatation, flushing, diaphoresis, 
and hypotension. Serious life-threatening cardiac rhythm dis­
turbances can occur in some patients with high doses. 11 The 
use of tonic water at bedtime has been suggested as it contains 
small amounts of quinine and will increase fluid balance. 

Constipation 
Constipation is an extremely common occurrence throughout 
life, and the elderly experience this problem with increased 
frequency. In some, constipation is simply a nuisance, but it 
can signify serious underlying disease and it can create seri­
ous problems. Constipation alone can create abdominal pain, 

Table 23.5. Dopaminergic Medications Used to Treat Restless L!S Syndrome 

Generic Trade Mechanism of 
medication name Dosing action Side effects 

L-dopa + carbidopa Sinemet 100-500 mg of Direct dopamine Nausea, dyskinesia, 
Sinemet CR L-dopa at bedtime supplementation hypotension 

Bromocriptine Parlodel 1.25-10 mg at Dopamine agonist Nausea, dyskinesia 
bedtime 

Pergolide Permax 0.05-2 mg at Dopamine agonist Nausea, dyskinesia, 
bedtime nasal congestion 

Pramipexole Mirapex 0.125-1 mg at Dopamine agonist Nausea, dyskinesia 
bedtime 

Ropinirole Requip 0.25-2 mg at 
bedtime 

Dopamine agonist Nausea, dyskinesia 
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colonidrectal overdistention colonic obstruction, rectal pro­
lapse sigmoid volvulus, or urinary/fecal incontinence. 

An exact defmition of constipation is difficult and proba­
bly unnecessary except for research purposes. For many pa­
tients, the presenting symptoms include painful bowel move­
ments. the need to strain to have bowel movements, hard 
stools, infrequent stools, the feeling of incomplete evacuation, 
or the need to use some type of laxative/enema or digitaliza­
tion to have a bowel movement. 

Risk Factors 
The self-reported prevalence of constipation increases with 
age and occurs more commonly in females than males. Less 
exercise, sedentary lifestyle, diseases that create immobility 
and the use of a variety of medications are the most signifi­
cant risk factors in the elderly.12 Many underlying diseases 
and many medications are associated with an increase in the 
frequency of the complaint of constipation (Tables 23.6 and 
23.7). Despite folklore, there have been a nwnber of studies 
that show that low dietary fiber consumption and fluid intake 
are not independent risk factors for developing constipation. 

Evaluation 
The initial assessment must involve a complete history and 
physical exam to determine potential underlying causes. A re­
cent change in bowel habits, if not clearly associated with a 
new disease or medication, requires a prompt evaluation for 
underlying colonic disease. A thoughtful look at the patient's 
medication list will frequently find potential inciting agents. 
A blood sample should be obtained to check for thyroid func­
tion, electrolytes, and underlying anemia. Elderly patients 
with new symptoms of constipation, associated weight loss, 
or anemia should undergo a colonoscopy as the procedure of 
choice (also see Chapter 92). Colon transit evaluation or 
manometric evaluation are available, but rarely necessary. 

Management of Constipation 
For most healthy elders, providing good bowel habit sugges­
tions such as increasing physical activity and drinking plenty 
of liquids will be adequate. In addition, specific foodstuffs can 
be recommended such as fresh or dried fruits, vegetables, and 
foods high in soluble fibers such as grains, bran, nuts, and 
beans. A "colon cocktail" is a commonly used food mixture to 
maintain stool softness and consistency. The mixture is equal 
quantities of prune juice, applesauce, and psylliwn, and is usu­
ally made as one cup of each. This mixture is kept refrigerated, 
and the patient takes I to 2 tablespoons each day13 

Table 23.6. Diseases Associated with Chronic Constipation 
in the Elderly 
Neuropsychiatric disorders 

Multiple sclerosis 
Parkinson's disease 
Spinal cord injury 
Autonomic neuropathies 
Depression 
Stroke 

Nonneuropsychiatric disorders 

Hypothyroidism 
Diabetes mellitus 
Hypercalcemia 
Hypokalemia 
Systemic sclerosis 
Obstructing colonic lesions 
Dehydration 

Table 23.7. Medications Associated with Constipation 

Anticholinergics 
Anticonvulsants 
Antihypertensives 
Antiparkinsonsian drugs 
Opiates 
5-HT 3-antagonists 
Nonsteroidal antiinflammatories 
Chronic laxative abuse 
Tricyclic antidepressants 
Calcium channel blockers 
Aluminum antacids 
Bismuth 
Calcium 
Iron 
Diuretics 
Barium 

When medications are considered, be cognizant that laxa­
tives are available in a variety of forms, including bulk agents, 
lubricants, osomotically active agents, and stimulants (Table 
23.8). The choice of which agent for which patient depends 
on the patient's underlying colon status. Lubricants are poor 
choices overall in that they have serious risks (lipoid aspira­
tion) and distasteful side effects (anal seepage).l4 Most am­
bulatory and healthy patients who fail to respond to changes 
in habits and foodstuffs can be given bulk agents as their first 
line of drug therapy. These agents cause a increase in stool 
volume, a decrease in colon transit time, and an improvement 
in stooling consistency. Osmotically active agents are the best 
second choice in these patients and frequently the most ef­
fective. All of these agents are nonabsorbed, mild agents 
whose main side effects are increased bloating and gas. 

When these agents fail, then stimulant agents become the 
necessary drugs of choice. Stimulants alter colonic motility 
and can alter fluid and electrolyte transport into the stool. 
They should be restricted in their use to two to three times a 
week to prevent overstimulation and atony of the bowel. The 
last resort for severe constipation is the addition of rectal sup­
positories andlor enemas to stimulate colon evacuation. 

In demented patients, postsurgical patients, and patients on 
chronic narcotics, the choice of laxatives changes. These pa­
tients do very poorly on bulking agents creating a larger vol­
ume of impacted stoo1. 14 The most successful therapy is a 
combination of osmotic and stimulant medications with the 
use of suppositories or enemas periodically to induce evacu­
ation. Such combinations, started early and used consistently, 
can prevent most constipation complaints in such elders. 

Social/Functional Issues 
Community-Based Assistive Services 
and Living Arrangements 
Most seniors reach a point at which they require assistance with 
their daily needs. The options at this point are dependent on 
many variables including the seniors' specific needs, their re­
sources in tenns of family and friends, their fInancial circwn-
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Table 23.8. Drug Therapy for Constipation 

Drug groups 
and specific medications 

Bulk agents 

Methycellulose (Citrucil) 

Common doses Comments 

Effective at 12-72 hours; inexpensive; side 
effects include gas, bloating 

Psyllium (Metamucil, Konsyl) 
Barley malt extract (Maltsupex) 
Calcium polycarbophil (FiberCon) 

1-4 tbsp/day 
1 tbsp qd-tid 
12-32 g bid 
1 tablet qd-qid 

Lubricants 

Mineral oil 

Osmotics 

Lactulose (Cephulad 
Sorbitol (70%) 
Polyethylene glycol 
Ricinoleic acid (castor oil) 

Stimulants 
Senna (Senokot) 
Bis.codyl (Duleol.x) 

Enemas 

Tap water 

1-2 tbsp bid 

2-4 tbsp, repeat q4h prn 
2-4 tbsp, repeat q4h prn 
8-25 g per day 
1 -2 tsps, repeat q4h pm 

1-2 tabs qd 
5-mg tabs or 10-mg 

suppositories 

Effective within 8 hours; distasteful to some; 
mi Id efficacy 

Effective at 4 to 8 hours; nonabsorbable; 
treats moderate to severe constipation 

Most effective; can induce GI cramping, 6-12 hours 

Last resort in healthy patients; used frequently in 
combinations with stimulants in patients who 
are demented, hospitalized, or on chronic 
narcotics; effective within 15-30 minutes 

Sodium phosphatelbiphosphate (Fleet) 4.5 oz enema once 

stances, and the available assistive services and living arrange­
ments. The goal for the physician is to assist the patient in find­
ing the appropriate services and living arrangements. 

are a variety of formal assistive services designed to support 
seniors who are living in noninstitutionalized settings.3,4,13 

Support services come from both governmental organizations 
and private organizations. Information and referral services 
are available to find the type of services that people need. 
Table 23.9 provides a description of the most conunon serv­
ices available. 

Assistive Services 
Informal support for seniors comes from family and friends. 
Formal support services are part of every community. There 

Table 23.9. Formal Community-Based Support Services for Seniors 

Community-based services 

Senior centers 

Adult day care 

Day hospitals 

Nutrition programs 

Housekeeping services 

Home repair services 

Security services 

Telephone contact services 
Transportation services 

Case management 
Respite care 

Description 

Central location for group activities for seniors such as games, crafts, health fairs, etc.; usually 
has a congregate meal program 

Provides daytime supervised activities for seniors in a group setting; some can accommodate 
patients with dementia 

Similar to adult day care, provides daytime supervised activities for seniors in a group setting 
plus medical services (usually rehabilitation services or nursing services for parenteral 
medication) 

Provides meals to seniors; can be at congregate sites such as day care or senior centers; can be 
home delivered program such as meals-on-wheels 

Provides simple housekeeping services such as house cleaning, washing, shopping, or food 
preparation 

Provides necessary home repair services such as installation of safety equipment (bath railing, 
locks), repair of steps or simple plumbing or electrical needs 

Provides for easy contact to emergency services; commonly a necklace or button that contacts a 
local emergency room. 

Provides for a daily telephone call to ensure that the individual is in no need 
Provides transportation for seniors into the community; sometimes limited to appointments for 

health care needs 
Provides a coordinator of care for a senior who can assist in financial and social service needs 
Provides for short-term care for a senior so that a live-in caregiver can have a break (respite) 

from care 
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Alternative Living Arrangements 
Many seniors find themselves in need of living arrangements 
other than the single family home/apartment because of fail­
ing health. There are a variety of options depending on the 
level of services needed. 

Independent Living Facilities. Independent living facilities 
(ILFs) are for the senior who needs minimal services but 
prefers to have them centralized. Such housing usually is an 
apartment or a bungalow that is associated with a facility that 
provides services in a centralized location. Usual1y ILFs pro­
vide for a congregate meal service, exercise facility, group 
activities, and a group transportation system. Most of these 
facilities provide for an easy transition to the assisted living 
mode. 

Board and Care Facilities. The board and care facilities are 
also called group homes or residential care facilities. These 
are living arrangements in which a number of unrelated sen­
iors live together providing for a reduced cost of services and 
more supervision of care. The residents can have their own 
room, or share a room, and have access to a cooperative liv­
ing room, dining room, and kitchen. There is nonprofessional 
staff support at these facilities that does the housecleaning, 
meal preparation, and can assist residents in the taking of med­
ication. These facilities are frequently licensed by the state 
and have surveys that monitor their care. 

Assisted Living Facilities. An assisted living facility offers 
an independent living arrangement with support from licensed 
professional staff. Commonly people share living rooms, din­
ing rooms, and recreational facilities, but live in their own 
apartment -like room. The intent of this type of Ii ving arrange­
ments is to provide for aging in place, in which seniors can 
have increasing help from staff as they age while staying in 
their same place. 

Continuing-Care Retirement Communities (CeRes). CCRCs 
are an-inclusive facilities that provide the levels of care nec-

Table 2].10. Medicare Fundamentals 

Part A 

essary for the aging individual. They require substantial fi­
nancial resources that are paid as a lump sum up front and a 
fixed monthly expense, or a variable monthly expense de­
pending on the level of services needed. Most provide for in­
dependent living, assisted living, and more dependent super­
vised living up to and including a skilled nursing facility. 

How to Help Seniors Understand Medicare 
Medicare Structure 
Medicare is the federal government program of health cover­
age available to seniors, permanently disabled adults, and 
those on end-stage renal dialysis. It was enacted into law in 
1965 and it is currently the nation's largest source of payment 
for medical care, insuring almost 40 million beneficiaries. Its 
fundamental structure is two different insurance plans, part A 
and part B, which receive revenues from different sources and 
pay for different types of services (Table 23.10).15.16 In ad­
dition to the part A or B plans, Medicare dollars can tlow into 
existing health maintenance organizations (HMOs), preferred 
provider organizations (PPOs), and other structured health 
plans that then can offer to provide beneficiaries with ex­
panded services (particularly a limited fonnulary medication 
benefit). These programs are called "Medicare+Choice" 
plans. 

Medicare Finance515~17 

Some 89% of all Medicare revenue comes from people less 
than 65 years old through taxes and interest on the trust fund, 
and only 11 % comes from the elderly covering monthly pre­
miums, deductibles, and copayments. Total Medicare annual 
expenditures exceed $215 billion. Approximately 85% ofpa­
tients with Medicare have some form of supplemental insur­
ance to help pay for deductible costs, copayments, and un­
covered expenses (especially prescription drug costs). Fifteen 
percent of patients have Medicaid supplemental insurance, 
35% have an employer-sponsored plan, 25% have purchased 
a private supplemental plan (so-called Medigap policies), and 
10% have supplemental plans through a variety of public 
(state and federal) programs. 

Part B 

Financing From Social Security Tax into Medicare Hospital 
Insurance Trust Fund Supplemental Trust Fund 

25% from enrollees @ premium $45/mo; 7S% general 
tax revenue; all into Medicare Supplemental Trust 
Fund 

Coverage 

Reimbursement 

Hospital care 
Home health care 
Hospice care 
Skilled nursing homes 

Payments through Medicare intermediaries to 
hospitals, hospices, skilled nursing homes, 
and home health based on per episode, 
per diagnosis, or per day; deductible for 
hospitalization, $759 

OT = occupational therapy; PT = physical therapy. 

Physician visits 
Emergency room care 
Lab and x-rays 
PT and OT services 
Mental health services 
Durable medical equipment 

Payment through carriers; patient is responsible for 
$100 annual deductible and 20% copayment for 
most services 



23. Selected Problems of Aging 231 

Table 23.11. Medicare-Covered Services 

Type of services 

Physician services 

Health maintenance 
screening procedures 

Mental health services 

Hospital care 

Hospital outpatient 
services 

Outpatient medications 

Physical and occupational 
therapy 

Nutritional therapy 

Home health care 

Durable medical 
equipment 

Covered Services 

Specific covered areas 

Medical care by any practitioner provided in an office, hospital, outpatient facility, nursing home 
hospice, or at home; includes all physician services-primary care and specialty care, surgery, 
pathology, radiology 

Breast cancer-annual mammography 
Cervical cancer-Pap and pelvic exam-q 2 years; annually for high risk 
Colon cancer-annual fecal occult blood and flexible sigmoidoscopy or colonoscopy every 

4 years; high-risk patients-flex sig, or colonoscopy covered as screening exam every 2 years 
Prostate cancer-Digital rectal exam and PSA annually 
Glaucoma screening-annual for high-risk individuals 
Bone mineral density-DEXA scanning 
Immunizations-hepatitis B, influenza, pneumococcal, tetanus (postinjury) 

Outpatient therapy by a physician or a psychologist or care provided in a comprehensive 
rehabilitation program 

Semiprivate room, specialty units, laboratory, x-ray, medications, supplies, blood (first three 
units paid by patient), meals, nursing care (not private duty) 

Care must be ordered by a physician and stay approved by a peer-review organization 

Diagnostic lab and x-ray tests as outpatient (including those with independent laboratories), 
medical supplies, emergency room visits, ambulatory surgery, ambulance transportation 

Non-HMO benefits limited---coverage for 
Immunosuppressants after organ transplantation 
Erythopoietin for patients with end-stage renal disease on dialysis 
Oral anticancer agents 
Clotting factors for patients with hemophilia 

Covered whether provided by hospital or independent provider 

Coverage for medical nutritional therapy for diabetics or patients with renal disease 

Intermittent services (up to 21 days) provided by home skilled nursing, home-health aides, 
physical therapists, occupational therapists, speech therapists 

Covered equipment assistive devices, beds, oxygen equipment; prosthetic devices (except 
dentall 

Medicare is an extensive insurance plan with coverage ex­
tending from hospital to home and from physicians to thera­
pists. Its coverage is complex and subject to a variety of de­
ductibles and copayments. Table 23.11 lists covered services, 
including those passed in the fall of 2000 due to be enacted 
during the 2002 year. 18,19 

not cover any dental care, hearing or vision services, podi­
atric foot care, or any type of custodial nursing or home care. 

Assessing Driving Competency 
Competency assessment for driving is a complex undertaking 
because of the many variables involved, but the need cannot 
be ignored. Older adults drivers have the highest fatality rate 
per crash and per mile driven of all age groUpS,21 Combine 
this with the fact that the number of elderly drivers is in­
creasing and we are faced with a clear mandate to assess an 

There are important areas of health care needs not covered 
by Medicare. Prescription drug coverage is the most hotly de­
bated at the time of this writing,20 In addition, Medicare does 

Table 23.12. Potential or Mild Functional Losses Associated with Increased Driving Risks 

Cognitive loss Visual-spatial losses more important than memory in early disease 
Slowed central processing of information ("slowed reaction time") 

Motor loss Loss of grip strength and wrist function 
Limitations in rotation of neck 
Limitation in upper and lower extremity motion/strength 

Sensory loss Visual loss-visual fields, central acuity, night vision, and increased glare 
Hearing loss-especially bilateral hearing loss 
Patients with combined visual and hearing loss at highest risk 

Loss of Any seizure disorder 
consciousness Medical diseases (cerebrovascular, cardiac arrythmias, diabetes, medication use, alcohol use) that have 

caused loss of consciousness within last year 
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elder's competency to drive. The licensing and testing re­
quirements vary from state to state across our country but it 
is the expectation that physicians can identify potentially im­
paired drivers and initiate referral. 

Driving is a cornerstone issue for many seniors as it pro­
vides access to shopping, food, and socialization. It is a qual­
ity of life issue that can affect one's sense of well-being and 
self-worth. Identifying the at-risk senior is the challenge. Age 
or any specific medical illness or use of any specific med­
ication alone is a poor predictor of driving ability. An easy­
to-identify at-risk individual is one who has had a recent ac­
cident or moving violation. Another group of at-risk elders 
are those with extensive functional losses. 22,23 The difficulty 
for physicians is in judging the significance of potential losses 
or mild losses of function. Table 23.12 lists the most com­
monly cited causes of potential or mild functional losses cor­
related with driving impainnent. 

Once the physician has determined that the individual elder 
is at risk, then a discussion should be undertaken with the pa­
tient and their family about restricting driving. In many states, 
the Department of Motor Vehicles has a driving competency 
assessment program that puts seniors through written and per­
formance tests to determine continued licensure. In states 
where this is unavailable, it is the role of the family physi­
cian to suggest driving restrictions. This is best approached 
by emphasizing the risk to the elderly driver. Aoother im­
portant factor is to assist the patient and family with contacts 
to available services to fill in for the loss of driving inde­
pendence. 
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24 
Common Problems of the Elderly 

James P. Richardson and Aubrey L. Knight 

Older patients are a chal1enging but satisfying part of most 
family physicians' practices. Optimal care of geriatric patients 
occurs when the precepts of continuity of care, the team ap­
proach to the management of illness, the importance of the 
family, and the biopsychosocial model are followed. Because 
of the prevalence of chronic disease in the elderly, cure may 
be elusive, but appropriate care always improves the quality 
of the older adult's life. Some common problems of the eld­
erly are reviewed in this chapter. More complete discussions 
may be found in textbooks of geriatric medicine,],2 

Urinary Incontinence 
Urinary incontinence (UI) is defined as an involuntary loss of 
urine sufficient to be a problem. UI is a common clinical en­
tity, affecting 15% to 30% of community-dwelling older 
adults. The prevalence is twice as high in women as in men. 
Institutionalized, hospitalized, and homebound elders have 
higher prevalence rates. It translates into a huge cost burden 
in both economic and human terms. UI is more common in 
the elderly population, but there are other identifiable risk fac­
tors, including pregnancy, urinary tract infection, medica­
tions, dementia, immobility, diabetes mellitus, estrogen defi­
ciency, pelvic muscle weakness, and smoking. 

Types of Urinary Incontinence 
Most cases of UI can be divided into one of five causes: (1) 
involuntary loss of urine with a strong urinary urgency (urge 
incontinence); (2) urethral sphincter pressure insufficient to 
hold urine (stress incontinence); (3) too high urethral resistance 
or insufficient bladder contractions (overflow incontinence); (4) 
chronic impainnent of physical or cognitive function (func­
tional incontinence); and (5) a combination of features of more 
than one type (mixed incontinence) (Table 24.1). 

Urge incontinence, also referred to as detrusor instability, 
occurs when the involuntary bladder contractions overcome 
the nonnal resistance of the urethra. This type of incontinence 
is likely the most common cause of problematic incontinence, 
affecting up to 70% of persons with incontinence. The three 
basic mechanisms of action for this type of incontinence are 
loss of brain inhibition, as might occur with a stroke or in 
parkinsonism; involuntary detrusor contractions, as might oc­
cur with a urinary tract infection; and loss of the nonnal void­
ing reflexes. It is characterized by a strong desire to void fol­
lowed by a loss of urine, often on the way to the bathroom. 

Stress incontinence, also referred to as sphincter insuffi­
ciency, is most frequently encountered in postmenopausal 
women and is the result of reduced intraurethral pressure. The 
loss of urine occurs when there is an associated increase in 
intraabdominal pressure, such as during coughing, sneezing, 
or laughing. 

Overflow incontinence is the result of the bladder not emp­
tying properly. It can be secondary to an atonic or hypotonic 
detrusor or an obstruction of the bladder outlet from an en­
larged prostate, urethral stricture, or stone. Detrusor hypoac­
tivity can result from diabetes mellitus, lower spinal cord in­
jury, or drugs. Overt1ow incontinence is characterized by a 
variety of symptoms that may be confused with symptoms 
more frequently associated with urge or stress incontinence. 
The urinary stream is often weak, and there is the sensation 
of incomplete emptying of the bladder. 

Functional incontinence occurs in persons who, despite 
normal urinary tract functioning, are incontinent. It results 
from physical, psychiatric, or cognitive dysfunction or en­
vironmental limitations. This type of incontinence is fre­
quently seen in the hospital setting when restraints or bed 
rails are utilized. 

Mixed incontinence is common in older persons and usu­
ally is associated with features of stress and urge incontinence. 
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Table 24.1. Treatment of Urinary Incontinence 

Type Signs and symptoms Treatment 

Urge (detrusor instability) Inability to get to toilet 
Large volume loss 

Treat underlying condition 
Prompted voiding 

Normal postvoid residual (PVRI Bladder training 
Anticholinergic agents 

Pelvic muscle exercises 
Estrogen 

Stress (sphincter insufficiency) Urine loss with increased intraabdominal pressure 
Small volume loss 
Normal PVR a~Adrenergic agents 

Surgical correction 

Overflow (outlet obstruction or 
hypoactive bladder) 

Constant urine loss 
Abdominal pain/distention 
High PVR 

Treat underlying condition 
a-Adrenergic blockers 
Intermittent catheterization 
Surgical correction 

Functional Inability or unwillingness to be continent 
Large or small volume loss 

Treat underlying condition 
Remove hindrances 

Normal PVR 

Evaluation 
The evaluation of UJ has as its goal confmnation of the di­
agnosis, identification of any reversible causes, and identifi­
cation of factors that require further diagnostic or therapeutic 
interventions. History focuses on the neurologic and urologic 
systems. Additionally, complete review of the medications, 
both prescribed and over the counter, is necessary. This phase 
should be accompanied by detailed exploration of the UJ 
symptoms, including duration, frequency, timing, precipi­
tants, and amount of urine lost. Associated symptoms such as 
nocturia, dysuria, hesitancy, urgency, hematuria, straining, 
and frequency should be noted. FinaJIy, it is important to in­
quire about such conditions as diabetes mellitus, neurologic 
diseases, or urologic problems. At the conclusion of the ini­
tial visit, if the patient cannot characterize the incontinence, 
a bladder record should be kept for several days.' 

The physical examination focuses on abdominal, neuro­
logic, and genitourinary tract examinations. Specifically, dur­
ing the abdominal examination the bladder is palpated. The 
physician assesses both cognitive function and nerve roots 
S2-3 during the neurologic examination. In men, the physi­
cian examines the genitalia to detect abnormalities of the fore­
skin, glans penis, and perineal skin and does a rectal exami­
nation, testing for perineal sensation, sphincter tone, fecal 
impaction, and prostatic enlargement. In women, a pelvic ex­
amination is done to assess perineal skin condition, pelvic 
prolapse, pelvic mass, and muscle tone. Finally, one can per­
form the cough stress test to observe urine loss with a full 
bladder. 

Additional tests performed to evaluate aJI patients with UI 
include urinalysis and assessment of postvoid residual (PVR). 
A PVR of more than 100 rnL is strongly suggestive of in­
complete emptying of the bladder. The patient should be ob­
served for leakage of urine while straining with a full blad­
der. Urine flow can be calculated simply by dividing the 
amount voided by the time it takes to void. A rate slower than 
10 to 15 mLlsec is considered abnormal. Selected patients 
have a urine culture or blood testing that might include blood 
urea nitrogen (BUN), creatinine, glucose, calcium, elec-

trolytes, and orine cytology. Forther testing, including intra­
venous pyelography, ultrasonography, and computed tomog­
raphy (CT), or referral to a specialist should be pursued when 
indicated by the history, physical examination, and simple 
testing. 

Management 
The first step in management is to identify and treat any re­
versible factors, remembering that there may be more than 
one cause. Seemingly small improvements may make a big 
difference to patients, and in many patients cure is possible. 
The type of UI dictates forther treatment. Management 
can be behavioral, surgical, or pharmacologic. Many of the 
medications used to treat DI can, if used in the wrong 
circumstance, worsen the symptoms. Dosages listed below 
are average; both starting and maintenance doses must be 
individualized. 

Nonpharmacologic Therapy 
Clinical guidelines from the Agency for Health Care Policy 
and Research (AHCPR)' recommend behavioral therapy in 
the form of bladder training, prompted voiding, or pelvic mus­
cle exercises for most forms of VI. Bladder training is most 
effective in the setting of urge incontinence but also may be 
helpful for other forms of UI. It involves behavioral educa­
tion through the use of urge inhibition and scheduled void­
ing; it requires a cognitively intact individual. Prompted void­
ing, the nonpharmacologic treatment of choice in the 
cognitively impaired incontinent individual, involves sched­
uled voiding and requires prompting by the caregiver. Pelvic 
muscle exercises (Kegel's exercises), a regimen of planned, 
active exercises of the pelvic muscles to increase periurethral 
muscle strength, are particularly helpful in women with stress 
incontinence (see Chapter 104). 

Other nonpharmacologic means of managing stress UI 
include biofeedback with or without electrical stimulation, 
collagen injection into the periurethral area, and vaginal pes­
saries. Nonpharmacologic treatments for overflow inconti-



nenee include intermittent catheterization, indwelling urethral 
or suprapubic catheters, external collection systems, and pro­
tective undergarments. Chronic indwelling catheters should 
not be viewed as a viable treatment option except when all 
else has failed or when there is accompanying local skin 
breakdown. 

Pharmacologic Agents 
Postmenopausal women with stress incontinence should use 
topical or oral estrogen in postmenopausal doses unless 
contraindicated. For those with an intact uterus, a progestin 
is added. a-Adrenergic agents such as pseudoephedrine (Suda­
fed. 15-30 mg PO tid) are also helpful in the setting of stress 
incontinence. 

Anticholinergic agents such as oxybutinin (Ditropan, 
2.5-5.0 mg PO tid or qid), tolterodine (Detrol, 1.0-2.0 mg 
PO bid), propantheline (Pro-Banthine, 7.5-30.0 mg PO tid), 
dicyclontide (Bentyl, 10-20 mg PO tid), and intipramine 
(Tofranil) or desipramine (Norprantin) (both at 25-100 mg 
PO a day) are often effective for urge incontinence. Anti­
cholinergic medications should be used with caution, espe­
cially in the elderly, because of their side effects (confusion, 
constipation, and dizziness-see below). 

In patients with overflow incontinence, bethanechol (Ure­
choline, 10-50 mg PO tid) can help facilitate bladder empty­
ing. Men with prostatic hypertrophy and overflow incontinence 
can likely benefit from the a-adrenergic blockers prazosin 
(Minipress), terazosin (Hytrin), or doxazosin (Cardura) (all 
titrated up to 1-5 mg PO per day), or tamsulosin (Flomax), at 
either 0.4 or 0.8 mg PO per day (see Chapter 98). 

Surgical Treatment 
Surgical therapy is indicated in certain circumstances. Stress 
incontinence with urethrocele has an 80% to 95% I-year suc­
cess rate with suspension of the bladder neck.3 Obstructive 
overflow incontinence with prostatic enlargement is often best 
treated with prostate surgery. Patients with urge incontinence 
and detrusor instability refractory to medical therapy often 
benefit from augmentation cystoplasty. 

Falls 
Falls are common, alarming, and worrisome to patients, their 
families, and their physicians. Most falls by the elderly do not 
result in serious consequences, but some cause hip fractures, 
other injuries, and rarely death. Unintentional injury is the 
sixth leading cause of death among the elderly, and most of 
these deaths are the result of falls' Frequent falls may lead 
to consideration of a change in living arrangements or a se­
vere limitation in socialization. Studies have clarified both the 
evaluation and management of patients who fall.5-to 

The cause of a fall that results from loss of consciousness, 
a stroke or seizure, or an accidental or intentional blow to the 
body usually is easily discerned and managed. In most cases, 
however, the cause of a fall is not readily apparent. Falls may 
be classified as extrinsic (caused by slips or trips), intrinsic 
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(caused by poor gait or balance, impaired sensation or pro­
prioception, or cognitive impairment), nonbipedal (e.g., a fall 
out of bed), or nonclassifiable. Risk factors for falls from 
prospective studies include older age, white race, cognitive 
impairment, medication use, chronic diseases such as arthri­
tis and Parkinson disease, foot problems, dizziness, and im­
paired muscle strength, gait, and balance.5 Acute illnesses 
such as pneumonia, sepsis, and myocardial infarction also 
may present with a fall. 

Most falls occur in the patient's home, and the home envi­
ronment is usually a factor in these falls. Many falls occur on 
stairs, with injuries more likely to occur while descending rather 
than climbing stairs. Other hazards are electrical cords, uneven 
surfaces such as throw rugs or carpeting, or objects left on the 
floor. Poor lighting may contribute to these hazards. 

Medication use is a potentially easily modifiable risk fac­
tor for falls. Long-acting benzodiazepines, barbiturates, anti­
depressants [including selective serotonin reuptake inhibitors 
(SSRIs)], and neuroleptics are associated with an increased 
risk of falls. Diuretics and other antihypertensive medicines 
also may increase the risk of falls by producing postural hy­
potension (see below and Chapter 75). 

Numerous trials have been completed that examine meth­
ods of fall reduction and injuries due to falls. Low-level ex­
ercise appears to reduce the frequency of falls but may not 
reduce the number of falls resulting in medical treatment6 or 
fractures7 The multisite FICSIT (Frailty and Injuties: Co­
operative Studies of Intervention Techniques) trial has dem­
onstrated a modest decline in frequency of falls for the 
groups that underwent a variety of exercise interventions.8 

One FICSIT site used a multidisciplinary program to iden­
tify and reduce risk factors for falls. The intervention group 
underwent environmental hazard assessment, review of med­
ications, treatment of postural hypotension, and physical 
therapy to improve strength and treat any balance or gait im­
pairments. The rate of falls during the following year was re­
duced by 31 %. In another FICSIT study, this time of tal chi, 
a low-intensity exercise derived from Chinese martial arts, 
falls were cut by almost half." Known risk factors can be 
used to target the elderly for interventions, but because some 
elderly without risk factors experience falls as well, proba­
bly all elderly should be questioned periodically about falls. 
At this time, effective strategies for the practicing physician 
include (1) a home assessment to eliminate environmental 
hazards, such as throw rugs, unlit stairs, or poorly arranged 
furniture (by the physician during a housecall or a home care 
agency); (2) review of all medications, with elimination of 
problematic drugs when possible; (3) office evaluation of gait 
and balance (by the physician with a screening instrument lO 

or by a physical therapist); (4) detection and treatment of 
postural hypotension or other chronic diseases that may cause 
weakness with standing (e.g., congestive heart failure, 
chronic obstructive pulmonary disease); (5) detection and 
treatment of sensory losses, including poor vision and pro­
prioception (e.g., vitamin Bl2 deficiency); and (6) physical, 
medical, or surgical therapy for arthritis or other muscu­
loskeletal disorders, especially when the feet are involved 
(see Chapters III and 112). 
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Postural Hypotension 
Postural or orthostatic hypotension is defined as a drop in sys­
tolic blood pressure of at least 20 mm Hg I minute after a pa­
tient changes from a supine to a standing position. Syncope or 
near-syncope may be presenting symptoms, but elderly persons 
with postural hypotension may complain of nonspecific symp­
toms such as weakness, fatigue, or difficulty concentrating. 

The most common causes of postural hypotension in older 
people are deconditioning, usually due to a long hospitaliza­
tion requiring prolonged bed rest and loss of compensating 
autonomic reflexes, and medications, especially diuretics, tri­
cyclic antidepressants, neuroleptics, antihypertensives, and 
doparninergic drags [e.g., levodopa (Sinemet)]. Treatment is 
the sarne for these patients. Deconditioned patients should be 
encouraged to gradually increase their activity, under the su­
pervision of a physical therapist if necessary. Salt intake can 
be liberalized for most patients without heart failure. Raising 
the head of the bed on blocks 4 to 6 inches high also helps 
improve postural hypotension by stimulating autonomic re­
flexes and flnid retention. Offending drags should be elinti­
nated whenever possible. Patients with hypertension can 
be switched from a diuretic to a calcium channel blocker, 
angiotensin-converting enzyme inhibitor, or a beta-blocker, 
as these classes of antihypertensives have a low incidence of 
postural hypotension when used alone. Until the postural hy­
potension improves, patients should be reminded to change 
positions slowly to give compensating mechanisms some time 
to work. Patients also can be instructed to tighten their calf 
muscles while standing, thereby decreasing the pooling of 
blood in the legs. 

Patients with rarer causes of postural hypotension (e.g., Shy­
Drager syndrame) may need to be evaluated and treated by a 
neurologist experienced in these conditions. In severe cases, 
salt tablets and fludrocortisone (Florine!) may be necessary. 

Polypharmacy 
Elderly patients consume a disproportionate number of drugs; 
consequently, they suffer a disproportionate number of 
adverse drug reactions. Inappropriate overprescribing, or poly­
pharmacy, has been defmed as taking too many drags, using 
drugs for too long a time, or using drugs at too high a dose. 
The recent Institute of Medicine report has drawn attention to 
the number of adverse events that occur in hospitals, many of 
which are due to adverse drags reactionsll Careful attention 
to appropriate prescribing can avoid many of these problems. 

Risk Factors 
Several risk factors for polypharmacy have been identified. 
Older adults with chronic medical problems often consult sev­
eral physicians. Vague complaints may tempt physicians to 
prescribe, or patients or their families may pressure physi­
cians to prescribe. Both hospitalization and nursing home 
placement usually result in more medications being pre­
scribed. Medication is often added to a patient's regimen to 
treat the side effects of another drug. Physiologic changes of 
aging, including decreased body water and increased propor-

tion of fat, can change the volume of distribution of some 
drags and other phannocokinetic characteristics and make the 
older person more prone to adverse drug effects. 

Problematic Drug Classes 
Neuroleptics, long-acting benzodiazepines, and tricyclic an­
tidepressants have been associated with hip fractures result­
ing from falls l2 (see above and Chapters 31 and 32). Anti­
hypertensive agents can also lead to falls. Benzodiazepines, 
especially those with long half-lives, are associated with cog­
nitive impainnent. Anticholinergic drugs, such as those given 
for urinary incontinence or irritable bowel syndrome, also 
may worsen cognition or may even lead to delirium (see be­
low). Cardiovascular drags and nonsteroidal antiinflamma­
tory drags (NSAIDs) have high rates of adverse effects. 
Drug-drug interactions are less frequent causes of adverse ef­
fects, but the potential for these problems increases as the 
number of drugs taken increases. 

Principles of Prescribing 
Simple changes in a patient's drug regimen can result in sub­
stantial improvements in a patient's condition. The following 
principles, modified from those first espoused by Vestal,13 are 
helpful when prescribing for older adults. 

I. Evaluate the need for drag therapy. Drug therapy is not al­
ways necessary or helpful. 

2. Make a diagnosis before prescribing. The potential for ad­
verse reactions is reduced when a specific drug is given 
for a specific, confrrmed diagnosis. 

3. A careful drag history is essential. Patients do not always 
immediately recall drags prescribed by other physicians. 

4. Know the pharmacology of the drags you prescribe, es­
pecially with respect to the influence of the changes of ag­
ing. Patient reactions are more predictable when the pre­
scriber uses few drugs in each drug class. 

5. Start with small doses and titrate slowly to the desired re­
sponse. Establish reasonable goals, stopping titration when 
the goals are achieved or side effects develop. 

6. Keep the regimen simple to encourage compliance. Once­
or twice-a-day dosing is ideal. Careful instruction should be 
given to both the patient and a relative or friend, if possible. 

7. Review all medications regularly and discontinue those that 
are ineffective or no longer indicated. Ask the patient to 
throw all the drugs in their medicine cabinet into a paper 
bag and bring them to the office for review twice a year. 

8. Remember that drugs cause illness. A new symptom may 
not be the result of a chronic or new medical condition. 
Always eliminate drug causes first. 

Pain Management 
Pain, acute or chronic, is one of the most common complaints 
of older individuals. Evaluating and treating pain syndromes 
in the elderly can be difficult. Many elderly patients are stoic. 
Cognitive impainnent, especially in residents of nursing 
homes, may cause physicians to question the reliability of 



complaints of pain. Painful syndromes such as acute myo­
cardial infarction and intraabdominal emergencies often pres­
ent atypically or even silently in the elderly population. As a 
result, elderly patients are at risk for both over- and under­
treatment of pain syndromes. Other consequences of improp­
erly treated pain include depression, malnutrition, polyphar­
macy, cognitive dysfunction, and immobility. Acute pain is 
defined by its distinct onset and duration of less than 6 weeks; 
chronic pain lasts longer. Guidelines to the management of 
pain have been published. 14-16 

WHO Analgesic ladder 
Drug therapy is the cornerstone of treatment of acute and 
chronic pain due to cancer. The World Health Organization 
(WHO) analgesic ladder organizes drug therapy into three 
steps: (I) nonopioid drugs, (2) low-dose opioids, and (3) 
higher-dose opioids. 16 Treatment is begun with nonopioids, 
and opioid drugs are added as necessary. It is important to re­
alize that when opioid-acetaminophen combinations are uscd 
[e.g., acetaminophen with codeine (Tylenol no. 3), oxycodone 
with acetaminophen (Percocct)], patients should receive no 
more than 4000 mg of acetaminophen per day. Adjuvant ther­
apy, such as tricyclic antidepressants, caffeine, or anticon­
vulsants, may be added at any step. 

Acute Pain 
In the older patient with acute pain, physicians should deter­
mine the etiology of the pain while simultaneously making 
the patient comfortable. Rest, ice, compression, and elevation 
comprise the mainstay of treatment for acute injuries. In the 
elderly population, however, the period of rest should not ex­
ceed 48 to 72 hours, and early mobilization is encouraged. 
Physicians should start with the safest analgesics, such as acet­
aminophen, and add or substitute stronger analgesics as nec­
essary. With respect to drug therapy, special considerations 
apply to the elderly. Older persons are more sensitive to the 
analgesic properties of opioids and to their side effects, such 
as sedation and respiratory depression. Tn addition, constipa­
tion and central nervous system (CNS) effects (e.g .. delirium 
and depression) are more common in elderly patients treated 
with narcotics. NSAIDs should be used with care because of 
their gastrointestinal, renal, and hepatic effects, especially in 
the frail elderly. Some physicians believe that older patient~ 
have higher pain thresholds, but there is no experimental ev­
idence to support this belief. 14 

Chronic Cancer Pain15,16 

As in the case of patients with acute pain, the WHO analgesic 
ladder is followed for those with chronic pain, beginning with 
nonopioids such as acetaminophen and NSAIDs, adding opi­
oids as necessary. NSAIDs may be particularly effective in 
cancer patients with bony metastases. Tricyclic antidepres­
sants and the anticonvulsants carbamazepine (Tegretol) and 
valproic acid (Depakote) are usually helpful for neuropathic 
pain, although side effects (orthostatic hypotension, consti­
pation, dry mouth) may limit the use of tricyclics. 

Several principles help the physician provide optimal re-
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lief of cancer pain. Wide variation exists in the response of 
elderly patients to analgesics. Titration must be done care­
fully, with frequent follow-up to ensure that the drug is ef­
fective. Patients who have pain most of the day should re­
ceive their drugs regularly, not as needed. Side effects are 
treated aggressively. For example, sedation due to opioids can 
be particularly bothersome but can be treated by adding a 
~timulant such as caffeine or dextroamphetamine (Dexedrine). 
Long-acting morphine (MS Contin), oxycodone (OxyContin), 
and fentanyl patches (Duragesic) are helpful for patients with 
severe cancer pain, but care must be taken when calculating 
equianalgesic doses.1 4 Other patients may require patient-con­
trolled analgesia (peA), continuous epidural morphine, or lo­
cal radiation therapy. Lastly, nonpharrnacologic adjunctive 
therapies including exercise, transcutaneous nerve stimula­
tion, acupuncture, chiropractic manipulation, or prayer may 
aid in the treatment of pain (see Chapter 61). 

Nutrition 
There are few data regarding the nutritional requirements in 
the aged population. Similarly, the effect of nutrition on the 
aging process in humans is unclear. Poor nutritional status, 
however, does contribute to the morbidity of chronic illnesses 
and worsens the prognosis when an older person becomes ill. 
Protein-calorie malnutrition is the most common nutritional 
abnormality in the elderly. In one study, hospitalized elders 
had a 44% prevalence of protein-calorie malnutrition as de­
fined by height/weight and serum albumin. 17 Conversely, up 
to 25% to 30% of older persons are overweight, defined as a 
body mass index (BM!) >28. Obesity increases the likelihood 
of developing coronary artery disease, diabetes mellitus, hy­
pertension, and sleep apnea. 

Many factors increase the risk for malnutrition in the eld­
erly. A decrease in the acuity of taste and smell with aging 
lessens the enjoyment of eating. Poor dentition or poorly fit­
ting dentures may lead to chewing difficulties. Swallowing dis­
orders are more eommon in older persons, and gastrointestinal 
moti I ity declines with age. Other risk factors for malnutrition 
include depression, poverty, social isolation, certain medica­
tions, and dementia. Such conditions as pressure ulcers, chronic 
infections, malabsorption, sepsis, malignancy, and alcoholism 
can increase the metabolic demands and result in malnutrition. 

Nutritional Assessment 
The key to the evaluation of malnutrition in the elderly is a 
high index of suspicion (see Chapter 8). Patients are asked 
about symptoms such as nausea, vomiting, anorexia, swal­
lowing difficulties, and abdominal pain. They are also asked 
about any new medications, diagnoses, or social issues. A 
careful weight history is obtained and the weight loss ex­
pressed as a percentage of the patient's usual weight. Weight 
loss of more than 10% of the patient's usual weight usually 
represents severe malnutrition. 

Physical signs of malnutrition may be difficult to recog­
nize in the elderly. Anthropometric measures such as weight, 
height, BMI, and skinfold thickness can be helpful for the ini­
tial assessment. The total lymphocyte count, hemoglobin, 
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serum albumin, and cholesterol levels are important screen­
ing tests. Transferrin and prealbumin levels are more sensi­
tive measures of short-teno undernutrition, but are more ex­
pensive. The farther the results are below normal values, the 
greater is the degree of malnutrition present. The Nutrition 
Screening Initiative (NSI) focused on the need for primary 
care physicians to consider the nutritional aspects of medical 
care. 18 The NSI developed a screening tool useful for evalu­
ating risk for malnutrition. 

Treatment 
Treatment of malnutrition begins while efforts are made to 
identify the sources of nutrient losses and conditions that in­
crease the metabolic needs. Additionally, nutritional support 
begins early in those individuals who are at increased risk for 
malnutrition. In the nonstressed elderly, approximately 22 to 
25 kcallkg body weight is required. This support increases to 
30 kcallkg in the severely stressed elderly. 

Oral supplementation with food is optimal. The goal is to 
optimize the types of food and consistency of the diet to im­
prove the nutritional status of the individual. The addition of 
liquid supplemental feedings can also improve nutritional sta­
tus. When there is refusal or an inability to swallow, enteral 
tube 'feeding with a small-bore nasogastric tube or gastros­
tomy/jejunostomy tube is required. The decision on which of 
these methods to use depends on patient preference, suspected 
length of time the feedings will be necessary, and patient tol­
erance to each method. Feeding can occur in a continuous 
fashion or with intennittent bolus feeds. Each of these meth­
ods of feeding carries a risk of aspiration. Diarrhea is a fre­
quent complication in the tube-fed patient. 

When poor nutrition is related to depression, treatment of 
the depression is imperative. Buproprion (Wellbutrin) is an 
antidepressant that is less likely to adversely affect appetite 
compared to the SSRIs. Mirtazapine (Remeron) is another an­
tidepressant that has the favorable side effect of improved ap­
petite and weight gain in severely depressed older adults. 
Megestrol acetate (Megace) is a progesterone preparation that 
is widely studied as an appetite stimulant in cancer and ac­
quired immunodeficiency syndrome (AIDS) patients and may 
be useful for older populations. 

Total parentetal nutrition (TPN) is indicated in the elderly pa­
tient when there is an inability to use the gut to meet nutrient 
needs. Complications are more likely to occur in the elderly pnp­
ulation, but it should not preclude the use of TPN in the ap­
propriate clinical setting in an elderly patient. As with younger 
individuals, the use of TPN necessitates careful monitoring of 
the electrolyte and glucose levels as well as renal function. 

Health Promotion and 
Disease Prevention 
Elderly patients are living longer and longer. Average life ex­
pectancy for a 65-year-old man is at least 15 years more, and 
women live even longer. Thus it is important that physicians 
consider health promotion activities for their elderly patients, 

just as they do for children and younger adultsl9•20 Among 
the interventions that are probably helpful in the elderly are 
(1) immunizations for influenza, pneumococcal disease, and 
tetaous-diphtheria; (2) counseling for injury prevention (car 
safety belts, smoke detectors, hot water heater temperature 
« 120'F) and for smoking cessation; (3) cervical cancer 
screening for women who have not been previously screened; 
(4) guaiac stool testing, sigmoidoscopy, or colonoscopy to de­
tect colorecta1 cancer; and (5) honoone replacement therapy 
and calcium supplementation for women at risk of osteo­
porosis. Currently, no evidence exists to support the use of 
prostate-specific antigen screening in men older than 69 years 
or mammography screening for breast cancer in women older 
than 69 years, although physicians may choose to screen some 
older individuals for these conditions (see Chapter 7).20 The 
United States Preventive Services Task Force now recom­
mends cholesterol screening for healthy elderly who will live 
long enough to realize the benefits of therapy. 

Evaluating and Managing 
Nursing Home Patients 
Every physician who takes care of older patients has some in­
teraction with a nursing home. For some family physicians, 
this interaction may be limited to referring their office pa­
tients for admission when they can no longer remain in the 
community. Increasingly, however, family physicians will be 
asked to assume larger roles in nursing homes. Only about 
5% of the elderly reside in nursing homes, but the lifetime 
chance of an older person being admitted to a nursing home 
is about 40%.21 

Evaluating Elderly Patients for Nursing 
Home Placement 
Most nursing home residents are admitted to a long-term-care 
facility from the hospital. Not uncommonly physicians are 
asked to certify that an elderly person living in the commu­
nity needs nursing home care. Usually these patients and their 
families present at a time of crisis. Patients may have been 
found wandering in the neighborhood, or they may have suf­
fered recurrent falls and are thought to be unsafe in their home. 
Loss of function, usually as a result of cognitive impairment, 
is the common denominator.22 

Careful assessment is important because a less restrictive 
environment may be a better solution and because patients 
and families often are not aware of these possibilities. Physi­
cians should evaluate these patients thoroughly, focusing on 
their functional abilities, such as activities of daily living 
(ADLs, such as bathing, eating, dressing) and instrumental 
activities of daily living (IADLs, such as using the phone or 
buying groceries). A mental status examination is important, 
as patients may appear relatively intact on casual questioning 
but be severely impaired (see Chapter 25). Patients and fam­
ily members should be questioned closely regarding the pos­
sibility of major depression, which has a high incidence 
among severely medically ill elderly and nursing home resi-



dents. Medicines are reviewed to see if any can be eliminated, 
especially those that may impair function (see above). The 
social history explores personal and financial resources that 
could support other care options, and advance directives are 
reviewed. For patients found to require the services of a nurs­
ing home, a complete assessment provides an opportunity to 
stabilize chronic illnesses or to complete any evaluations that 
might be necessary prior to admission. 

Integrating Nursing Home Practice into 
the Office Practice 
Family physicians can provide continuity of care for their eld­
erly patients who are admitted to nursing homes by continu­
ing to follow them after their admission. To avoid disrupting 
an office practice, however, it is wise for the physician to 
limit privileges to just a few facilities. Ideally, these nursing 
homes are near the physician's office, home, or hospital, so 
visits can be incorporated into the usual workday. Another 
benefit of lintiting privileges to a few homes is that the physi­
cian becomes more familiar with the nursing staff and capa­
bilities of those facilities. 22 

After building up a sizable census, it is practical to set aside 
a half-day every I or 2 weeks to make rounds. Routine nurs­
ing home rounds gives the physician a chance to consult with 
the resident's usual nurses and observe patients during ther­
apy or other activities. Fewer phone calls from the nursing 
staff usually result as well. To minimize disruptions in the of­
fice, some physicians ask nursing homes to call at previously 
agreed-on times for routine problems. 

Physicians with an interest in the organization and admin­
istration of nursing homes may wish to work as a medical di­
rector. Most medical directors approve policies and proce­
dures, act as liaisons with the medical staff, supervise 
employee health issues, address quality improvement, and 
help keep the facility abreast of new regulations or medical 
treatments. New medical directors can fmd resources to help 
them through the American Medical Directors Association 
(10480 Little Patuxent Parkway, Suite 760, Columbia, MD 
21044; phone 1-800-876-AMDA). 

Pressure Sores 
Pressure sores are defined as changes in the skin and under­
lying tissue that result from pressure over bony prominences. 
If not attended to, these forces cause ulceration. The best treat­
ment for pressure sores is prevention, but even under the best 
conditions it is not always possible. 

Epidemiology 
The incidence of pressure sores is greatest among the elderly 
population, especially during long hospital or nursing home 
confinements.23- 25 Additionally, patients with spinal cord in­
juries or cerebrovascular disease are at risk for the develop­
ment of pressure sores. Factors that may contribute to the 
likelihood of developing pressure sores include nutritional de­
ficiencies, volume depletion, increased or decreased body 
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weight, anemia, fecal incontinence, renal failure, diabetes, ma­
lignancy, sedation, major surgery, numerous metabolic disor­
ders, cigarette smoking, and being bed- or chair-bound. Finally, 
the aging skin itself, because of reduced epidennal thickness 
and elasticity, increases the risk for pressure changes. 

Etiology 
There are four primary mechanisms in the development of 
pressure sores: pressure, shearing forces, friction, and mois­
ture.26 More than 90% of pressure sores occur over the bony 
prominences of the lower part of the body. The amount of 
time and pressure necessary to cause tissue damage depends 
on the number of risk factors present. The second etiologic 
factor, shearing forces, are caused by the sliding of adjacent 
surfaces. 'This sliding results in compression of capillary flow 
in the subcutaneous layer. An example of shearing forces is 
elevation of the head of the bed, which causes the body to 
slide down producing a shear in the sacral and coccygeal re­
gion. Friction is the force created when two surfaces move 
across each other, such as would occur when maneuvering a 
patient on the bed. The impact of friction damages the epi­
derntis, which is already vulnerable in the elderly. This dam­
age accelerates the onset of ulceration. Finally, moisture in­
creases the risk of pressure ulceration. A high correlation 
exists between urinary or fecal incontinence and ulceration. 
Because of the increased risk of skin infection, the presence 
of a sacral pressure sore is an indication for a chronic in­
dwelling urethral catheter in the incontinent patient. 

Clinical Evaluation 
The best method for evaluating a pressure sore is to classify 
the sore by its severity. There are several classification 
schemes for pressure sores. The National Pressure Ulcer Ad­
visory Panel has proposed a staging system" that divides 
pressure sores into four grades, depending on the depth of tis­
sue involvement. 

Grade I pressure sore (Fig. 24.lA): Acute inflammatory re­
sponse in all layers of the skin. The clinical presentation of 
a grade I pressure sore is a well-defmed area of non­
blanchable erythema of the intact skin. 

Grade II pressure sore (Fig. 24.1B): Presents as a break in the 
epidennis and dermis, with surrounding erythema, indura­
tion, or both. It is caused by an extension of the inflam­
matory response leading to a fibroblastic response. 

Grade ill pressure sore (Fig. 24.IC): Inflammatory response 
characterized by an irregular full-thickness ulcer extending 
into the subcutaneous tissue but not through underlying fas­
cia. There is often a draining, foul-smelling, necrotic base. 

Grade IV pressure sore (Fig. 24.lD): Penetrates the deep fas­
cia, eliminating the last barrier to extensive spread. Clini­
cally, it resembles a grade ill sore except that bone, joint, 
or muscle can be identified. 

The complications of pressure sores are associated with sig­
nificant morbidity and mortality. Most of the complications 
occur with grade III and IV sores and include cellulitis, os-
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Fig. 24.1. National Pressure Ulcer Advisory Panel stag- terized by an ulcer extending into the subcutaneous tis­
ing system. (A) Grade I pressure sore, characterized by sue, frequently with necrosis. (D) Grade IV pressure sore, 
inflammatory reaction of the epidermis and dermis. It characterized by extension of the ulcer beyond the fas­
presents clinically as nonblanchable erythema over an cial layer and thus involving muscle, bone, or other struc­
area of pressure. (6) Grade II pressure sore, characterized lures. (From National Pressure Ulcer Advisory Panel,27 
by epidermal and dermal skin breakdown with sur- with permission.) 
rounding erythema. Ie) Grade III pressure sore, charac-



teomyelitis, septic joints, pyarthrosis, and tetanus. Tetanus 
may complicate pressure sores, and for this reason imrnuno­
prophylaxis against tetanus is recommended in patients with 
pressure sores.28 

Prevention 
Because of the great morbidity and mortality associated with 
pressure sores and the financial burden incurred by treating 
this problem, their prevention is the primary goal of physi­
cians and health care facilities taking care of patients at risk. 
Identifying persons at risk is the first step in employing in­
tensive preventive measures. 

Persons at risk should undergo frequent assessment and be 
placed in an environment that enhances soft tissue viability, 
which can be achieved through the use of proper positioning 
techniques and support sulfaces. At the time of positioning, 
the patient's skin is examined for areas of redness that indi­
cate early pressure changes. When repositioning, the patient 
is lifted, not dragged, from a bed or wheelchair to avoid fric­
tion and subsequent damage to the epidermis. Elevating the 
head of the bed to more than 30 degrees is avoided to mini­
mize the shearing forces. 

Special pads, beds, and mechanical devices are available 
and prevent pressure sores by altering the pressure over bony 
prominences. Devices such as gel pads, foam cushions, wheel­
chair cushions, and sheepskin pads are practical for prevent­
ing pressure sores at specific anatomic sites. No single device 
has yet been developed that is effective in preventing all pres­
sure sores. Static flotation mattresses, low air loss mattresses, 
alternating air pressure mattresses, and air-fluidized beds help 
to prevent and treat pressure sores. These beds tend to relieve 
pressure by using air or buoyancy to keep the patient's weight 
evenly distributed. Such devices, however, cannot be relied 
on as a substitute for basic nursing care. 

Preventive care of pressure sores also involves improve­
ment of medical conditions that predispose the individual to 
the development of pressure changes. In particular, nutritional 
deficiencies, incontinence, and immobility should be mini­
mized. Nutritional status is assessed on admission to the hos­
pital or nursing home: Once a pressure sore has developed, 
nutritional status usually is already severely compromised and 
is difficult to correct. 

Management 
The first step in the management of pressure sores is assess­
ing the extent of the sore and patients' overall status, includ­
ing their nutritional state. Regardless of the grade of the sore, 
adherence to the principles of prevention outlined above re­
main important. 

Wound Cleansing and Debridement 
The primary goal of therapy for pressure sores is to create an 
environment that promotes healthy granulation tissue. 
Wounds are cleansed as atraumatically as possible with nor­
mal saline-soaked gauze, wound irrigation, and whirlpool 
baths. Most antiseptics, such as hydrogen peroxide and 
povidone-iodine, are cytotoxic and should be avoided. 
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Necrotic tissue prevents healing and creates favorable con­
ditions for bacterial contamination. The ideal method for de­
briding pressure sores is sharp dissection of the necrotic tis­
sue. Enzymatic debridement using such agents as fibrinolysin, 
collagenase, and dextranomer should be used only during in­
tervals between surgical debridement to help dissolve thin 
necrotic layers that are less accessible to excision.29 The in­
ability of these agents to penetrate eschar or to remove large 
amounts of tissue limits their usefulness. There is no proof 
that topical antibiotics are superior to careful cleansing and 
wet-to-dry dressings. In addition, topical antibiotics may sen­
sitize the tissue, promote the appearance of resistant organ­
isms, and have systemic toxicity.26 

Dressings 
Once the wound is clean with granulation tissue visible, the 
use of dressings that promote healing is advisable. The car­
dinal rule is to keep the ulcer moist and the surrounding skin 
dry.30 Additional factors when selecting dressings include ex­
udate control and caregiver time requirements. Dressing op­
tions include saline-soaked gauze and occlusive dressings. 
The appeal of the occlusive dressings is that they can usually 
remain on the pressure sore for several days, whereas gauze 
dressings should be changed several times daily. This con­
venience is particularly useful for outpatient management of 
pressure sores. These dressings should be avoided in the pres­
ence of clinical infection. 

Managing Complications 
The two most frequently encountered complications are non­
healing and infection. For clean wounds that fail to heal, re­
assessment of the patient's overall status and a 2-week trial 
of a broad-spectrum topical antibiotic are recommended.3o In 
patients who are operative candidates, surgical repair of the 
nonhealing wound may be considered. When these wounds 
are complicated by bacteremia, soft tissue infection, or os­
teomyelitis, appropriate systemic antibiotics are employed. 

Delirium 
Delirium is a syndrome of acutely altered mental status. Delir­
ium is frequent in older persons, especially those with de­
mentia, typically occurring in ill inpatients and nursing home 
residents. Delirium may the only presenting symptom of many 
acute illnesses as well, including sepsis syndrome and other 
infections, myocardial infarction, surgical emergencies, 
adverse drug reactions, volume depletion, and electrolyte 
disturbances. Failure to recognize and appropriately treat 
delirium contributes to worse outcomes in these patients, re­
gardless of etiology. 

Delirium is diagnosed in the setting of a fluctuating level 
of consciousness, accompanied by inattentiveness and poor 
recent memory. Unlike dementia patients (if not delirious), 
these patients present acutely and do not have a normal level 
of consciousness. Typically, speech is incoherent or disor­
ganized. The level of consciousness may vary from hyper­
alert to comatose. 
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Evaluation and Management 
As noted above, possible etiologies are numerous, and usu­
ally there is more than one cause. Treatment requires contin­
ual assessment and reassessment of causes, beginning fIrst 
with a careful examination of the nervous system. Laboratory 
testing should include a complete blood connt (CBC), chem­
istry panel, and liver function tests. Additional tests that may 
be helpful include thyroid function tests, a Bl2 level, and dmg 
levels. Correcting electrolyte abnormalities, treating infec­
tions, and eliminating sedatives (especially benzodiazepines) 
and anticholinergic dmgs (e.g., tricyclic antidepressants, 
antihistamines, drugs for urge incontinence, etc.) are the 
most productive strategies. Helpful environmental alterations 
include clear communication to delirious patients (with re­
peated reorientation), having a calming family member pres­
ent, ensuring adequate lighting, reducing noise, and allowing 
uninterrupted sleep.31 Neuroleptics are the dmgs of choice, 
whether patients are agitated or lethargic. Low-dose oral 
haloperidol (Haldol) is usually sufficient in older adults. Pa­
tients may be given 0.5 to I mg orally or parenterally. This 
dose may be repeated until the patient is sedated as long as 
hypotension does not occur (blood pressure should be checked 
at least every half-hour). Benzodiazepines may worsen be­
havior because of disinhibition effects, but are useful for delir­
ium that results from alcohol withdrawal or seizures. 
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25 
Alzheimer's Disease and 
Related Dementias 

Gregg Warshaw 

Cognitive impairment is common in the older adult and of~ 
ten represents an underlying, undetected clinical condition. 
When accompanied by other medical or social problems, cog­
nitive impairment can precipitate stressful problems for and 
require decisions from families, caregivers, and clinicians. A 
thorough history is critical for successful diagnosis and treat­
ment. Initially, the history should include a careful review, 
with both patient and family, of the chronologie course of the 
changes in mental status. The pace of the progression and the 
duration of the symptoms are particularly important. A pa­
tient with a history of deteriorating cognitive function over 
months or years presents a different diagnostic and treatment 
problem from one who presents with a mental status change 
over days or weeks (delirium). This chapter reviews the as­
sessment of dementia and the current understanding of the eti­
ology of Alzheimer's disease (AD) and proposes management 
strategies for patients with dementias and their families. 

Dementia 

Reversible Dementia 
The first task for the clinician is to determine if the long-term 
deterioration represents a reversible or arrestab1e process of 
cognitive impainnent. Caution is required in diagnosing the 
impainnent as an irreversible dementia. There is a long list 
of potentially reversible conditions that can present as chronic 
deterioration of cognitive function, the most common of 
which are the memory impairments associated with medica­
tions or depressive illness. The other reversible causes of 
chronic confusion are rare in patients over age 70, probably 
accounting for fewer than 5% of all cases. Table 25.1 lists 
potential reversible or arrestable etiologies of dementia. 

A thorough patient history and physical examination are 
invaluable for detennining the possible cause of the chronic 
confusion. A home assessment is frequently beneficial for 

evaluating an individual because the patient usually demon­
strates optimal mental functioning in a familiar environment. 
The most important historical information is the duration of 
symptoms. family members or neighbors can help document 
the length and progressive course of the illness. It is impor­
tant to determine if there has been a dramatic clinical course; 
a steady, slow, subtle change; or a wide fluctuation of changes 
of mental status. Sudden onset is not consistent with AD. 

It is useful to have an objective test for mental status, such 
as a simple, easily repeatable mental status questionnaire to 
document the progression.] Figure 25.1 is an example of a 
commonly used short screening examination for cognitive im­
painnent. This questionnaire is not diagnostic but represents 
an objective, brief assessment tool. Well-educated, intelligent 
adults can score near normal on a screening test and still have 
a progressive dementia. A measure of functional capacity 
should also be obtained from family or friends. When office 
cognitive testing and family observations are discordant, more 
fomlal neuropsychological testing may be required. 

Focal neurologic findings, seizures, and gait disturbance 
are features that are rare early in the course of AD. Although 
the clinical course of AD may consist of good and bad days, 
the general trend should be slow deterioralion. Periods of 
steady improvement are not consistent with the diagnosis. A 
common variant presentation of AD includes impairment of 
language, perception, and other cognitive functions prior to 
clearly documented loss of short-term memory. Detailed cri­
teria for the clinical diagnosis of AD are eSlablished.2 

Laboratory Evaluation 
Depending on the circumstances and clinical information, 
some of the procedures listed in Table 25.2 should be per­
fanned. These tests are selected to exclude the possible causes 
of confusion listed in Table 25.1.3 Computed tomography 
(CT) of the brain is appropriate in the presence of a history 
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Table 25. 7. Potentially Reversible or Arrestable Etiologies of 
Dementia 

Metabolic, toxic, or systemic factors 
Pernicious anemia 
Dehydration 
Hypercalcemia 
Hyperlipidemia 
Hypoxemia/anoxia/pulmonary embolism 
Hyperthyroid, hypothyroid 
Cushing syndrome 

Intracranial infections 
Cryptococcal meningitis 
Neurosyphilis/syphilitic gumma 
Whipple's disease 
AIDS/toxoplasmosis 

Other intracranial disease 
Subdural hematoma 
Neoplasm 
Normal-pressure hydrocephalus 

Depression (/pseudodementia") 
Seizures (see Chapter 64) 
Drug-induced 

Alcohol, psychotropic agents 
Neuroleptics, antidepressants 
Anxiolytics/sedatives/hypnotics 
Amantadine, levodopa 
Bromocriptine, antihistamines 
Hypoglycemic agents, anticonvulsants 
Analgesics, cimetidine 
Carbon monoxide, antimicrobials 
Organophosphates 
Heavy metals (lead, mercury, thallium, manganese) 

Immunologic factors 
Granulomatous angiitis 
Limbic encephalitis 

Miscellaneous factors 
Sensory deprivation/intensive care unit psychosis 
Fecal impaction 

suggestive of a mass, focal neurologic signs, or dementia of 
brief duration. Magnetic resonance imaging (MRI) is more 
sensitive than CT for detecting small infarcts, mass lesions, 
and subcortical structures; however, a noncontrast CT is ad­
equate for the assessment of most dementia patients. Although 
some clinicians recommend that an MRI he obtained if vas­
cular dementia is suspected, white-matter changes revealed 
by T2-weighted MRI images generally are not related to 
dementia and can be overinterpreted.4 Attempts to identify a 
reliable diagnostic test for AD continue. Positron emission to­
mography (PET), single photon emission computed tomog­
raphy (SPECT), and MRl spectroscopy scans have identified 
areas in brains of AD patients that show reduced metabolic 
activity.5 The availability and costs of these procedures, how­
ever, limit their use in routine diagnostic work. 

Progressive Dementia 
In must chronic cognitively impaired older adults, the ob­
served deterioration is not secondary to a reversible disease 
or to drug reactions. The underlying cause of chronic, pro­
gressive deterioration of cognitive functioning is an irre­
versible change in the structure and function of the brain. An 

estimated 5% of adults 65 years of age and older suffer se­
vere, chronic, irreversible cognitive impairment. Another 5% 
exhibit moderate degrees of impainnent. Cognitive impair­
ment is age-correlated as well; the estimated prevalence in 
80-year-olds increases to 22%.6 The incidence of AD is ap­
proximately 14 times higher among persons older than 85 
years than among those 65 to 69 years of age.7 Although half 
of persons in long-tern care facilities display cognitive im­
pai1111ent, most impaired adults are at home and are unknown 
to or uninvestigated by clinicians. 

Impaired memory, especially recent memory, typically in­
dicates initially the clinical syndrome of chronic dementia. 
Other changes are impaired judgment, loss of insight, flat-

Orientation 
What is the (year) (season) (date) (day) 

(month)? 
Where are we (state) (county) (town) 

(hospital) (floor)? 

Registration 
Name three objects (1 second to say each). 

Then ask the patient all three after you 
have said them. Give one point for each 
correct answer. 

Attention and calculation 
Begin with 100 and count backward by 7 

(stop after five answers). 
Alternatively, spell "world " backward. 

I Recall 
I Ask for three objects repeated above. 

Language 
Show a pencil and a watch, and ask the 

patient to name them. 
Repeat the following: "No ifs, ands, or buts." 
A three-stage command: "Take a paper in 

your right hand, fold it in half, and put it 
on the floor." 

Read and obey the following: (show written 
item). 
Close your eyes .. 

Write a sentence. 
Copy a design (intersecting polygons). 

Total score possible 

Maximum 
score 

30 

Fig. 25.1. Folstein Mini-Mental State Examination. Of a 
possible score of 30, patients with moderate to advanced 
dementia generally score below 20; those with early de­
mentia, depression, or both have a score in the range 20 
to 25. Normal older adults score in the range 28 to 30. 
(From Folstein et aI, I with permission.) 



Table 25.2. Laboratory Assessment of Chronic Confusion 

1. Complete blood count 
2. Biochemical screening 
3. Serum vitamin B11 level 
4. Serum electrolytes 
5. Thyroid function tests 
6. Urinalysis 
7. Drug levels 
8. Arterial blood gases 
9. Serologic tests for syphilis 

10. Human immunodeficiency (HIV) antibodies 
11. Chest films 
12. Skull films 
13. Electroencephalogram (EEG) 
14. Lumbar puncture (spinal fluid analysis) 
15. Head CT or MRI scan 

Depending on the circumstances and clinical information, some 
or all of the procedures should be performed. (Items 1-5 are 
obtained in most instances.) 

tening of affect, and eventually change in personality. As the 
illness progresses these changes are commonly followed by 
trouble swallowing, walking, controlling bladder and bowel 
functions, and maintaining mobility. AD, the most frequent 
cause of dementia in this age group, probably accounts for at 
least 50% of the progressive dementias in the elderly. Esti­
mates suggest that it is the fourth or fifth leading cause of 
death in the United States. The next most common causes of 
dementia are vascular disease, alcohol~related dementia, and 
dementia with Lewy bodies (DLBs). Recent research has de­
tennined that DLBs may be the underlying pathology in up 
to 20% of cases of presumed AD. Whether DLB is a variant 
of Alzheimer's Disease or a separate process remains unclear. 
The recommended diagnostic criteria for DLB include the ob­
servation of at least one of the following: fluctuation in cog­
nitive skills, recurring, detailed visual hallucinations, or 
Parkinson's symptoms (especially muscle rigidity and loss of 
spontaneous movement).8 Other causes of pennanent damage 
to the brain in this age group are relatively rare. Progressive 
dementias occur in association with Parkinson's disease in 
about 15% of cases. Other rare causes of chronic dementias 
include acquired immunodeficiency syndrome (AIDS: apathy 
and depression are early symptoms), and Pick's disease 
(frontallohe and speech disturbances predominate) (see Chap­
ters 41 and 66). 

Alzheimer's Disease 

Causes 
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the development of the amyloid brain pathology has been 
promising, however, the importance of the amyloid plaques 
to the development of the clinical symptoms of AD is not yet 
clear. Many other hypotheses about the cause of the disease 
have been tested. The fact that there is an accumulation of 
aluminum-3D times the nonnal amount-in the brains of AD 
patients examined at autopsy initially suggested aluminum 
toxicity as a cause, but a causal relation has not been estab­
lished; accumulation of aluminum may be a secondary phe­
nomenon. Some rare chronic brain diseases have been shown 
to be viral in etiology, but no virus has been isolated from 
AD patients. Disturbance in the immune system has been sug­
gested, but as with the aluminum hypothesis further work is 
needed to identify the relation between such abnonnalities 
and the disease. Finally, there is some evidence that increased 
educational and occupational attainment may reduce the risk 
of developing AD.lO 

Alzheimer's disease has a genetic component; the risk for 
an individual in a family with AD increases by a factor of 
three or four.II,12 The importance of the genetic risk in AD 
is complicated by the fact that the diagnosis is not always cer­
tain, and that many individuals within families may not live 
to an old enough age to manifest symptoms. The two basic 
types of AD are familial (FAD) and sporadic AD. FAD ac­
counts for fewer than 10% of all AD cases. It is associated 
with gene mutations on chromosomes 1, 14, and 21. Most 
FAD cases are characterized by ear1ier onset (many before 
age 60). The apolipoprotein E (apoE) gene on chromosome 
19 has been linked to sporadic, late-onset AD.I3 ApoE is a 
substance that helps transport cholesterol in the blood. The 
apoE gene has three alleles: apoE2, apoE3, and apoE4. Hav­
ing one copy (30% of U.S. population) or two copies (2% of 
u.s. population) of the apoE4 allele may increase a person's 
risk to develop AD. At age 70 about 50% of those with 
apoE414 have developed AD, compared to 28% with o.poE314 
and 6% with apoE214 and apoA313. apoE2 in particular ap­
pears to he protective for AD. Individuals with mild cogni­
tive impainnent that progresses to AD are more likely to carry 
the apoE4 allele. 14 Using PET scans, it has been demonstrated 
that cognitively nonna! middle-aged adults who are homozy­
gous for the apoE4 allele have reduced glucose metabolism 
in the same regions of the brain as do patients with probable 
AD.IS In summary, the apoE4 allele is neither necessary nor 
sufficient for the development of AD, and some with it live 
into the ninth decade with no signs of dementia. At this time 
it is not recommended that apoE status be used in routine clin­
ical practice for diagnosis or for predictive testing. 16 

Although pathologists have recognized changes in brain cell Drug Treatment 
anatomy characteristic of AD, the cause of this disease re- The role of neurotransmitters is an active area of current AD 
mains unknown. The pathologic changes in the brains of AD research. The focus is on acetylcholine metabolism. There is 
patients are distinctive of the illness, including neurofibrillary consistent evidence that enzymes related to the cholinergic sys­
tangles and neuritic plaques; analysis of these lesions is cen- tern are reduced in brains of patients with AD. Current research 
tral to current research. The recent development of a model of the cholinergic hypothesis includes testing the correlation 
in mice for the amyloid pathology of AD has led to consid- between cholinergic dysfunction and cognitive impairment and 
erable new research.9 Amyloid is the chief component of the study of whether the enhancement of cholinergic function de­
neuritic plaques. An approach to immunizing mice to prevent creases the severity of the cognitive deficit. Numerous acetyl-
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choline precursors, cholinesterase inhibitors, and cholinergic 
agonists are being tested in human clinical trials.l7 

Specific treatment of the memory loss associated with AD 
is currently limited to acetylcholine agonists: tacrine (Cognex), 
donepezil (Aricept), and rivastigmine (Exelon). All three med­
ications have a similar magnitude of cognitive effect. One third 
of patients who reach a therapeutic level obtain some benefit 
from acetylcholine agonists. Expected treatment responses 
may include improvement in short-term memory or functional 
capabilities, or a slowing of clinical decline. Dramatic re­
sponses are rare. These medications have been most effective 
in patients with mild to moderate symptoms. 

With tacrine initial dosing is 10 mg po qid. At 6-week in­
tervals, if the medication is tolerated, the dose can be increased 
by 40 mg/day, not to exceed a total dose of 160 mg/day. The 
most serious adverse event associated with tacrine is hepato­
toxicity associated with elevations in alanine aminotransferase 
(ALT). ALT levels should be measnred every other week for 
at least the first 16 weeks of tacrine therapy. Elevations ahove 
three times normal reqnire dose reduction or withdrawal of the 
medication. Other side effects include nausea, diarrhea, dizzi­
ness, headache, myalgia, and ataxia. Theophylline doses may 
need to be reduced if coadministered with tacrine. 

Donepezil is not associated with hepatotoxicity and can be 
taken once a day. Initial dosing is 5 mg/day, and the dose can 
be raised to 10 mg/day if side effects are tolerated (including 
nausea, diarrhea, dizziness, headache, myalgia, and ataxia). 

Rivastigmine is also not associated with hepatotoxicity. It 
is prescribed on a twice-a-day schedule. The occurrence of 
nausea, vomiting, or loss of appetite may be more frequent 
than with donepezil, and a low starting dose of the medica­
tion is recommended (1.5 mg bid for 2 weeks, with subse­
quent increases of 3 mg/day, at 2- to 4-week intervals, as tol­
erated, up to a maximum dose of 6 mg bid). 

Ginkgo biloba is a widely utilized, natural compound that 
may have some benefit in the treatment of AD. It has been stud­
ied extensively, with positive outcomes, but many of the clin­
ical trials have been criticized for weak study design. A recent 
well-designed, 24-week ttial with 214 subjects demonstrated 
no benefit. The recommended dose of ginkgo is 120 to 160 
mg/day of the pure extract. Ginkgo can inhibit platelet aggre­
gation, and increases in bleeding time can be seen, especially 
in association with other anticoagulants or antiplatelet therapy. 

Interventions designed to slow or stop the neurodegenera­
tive basis for AD have been tested with the objective of de­
laying the onset or slowing the progression of the disease. 
Trials of estrogen therapy in middle age and older women 
have been disappointing. High doses (1,000 IU bid) of vita­
min E may have some impact on the rate of progression of 
AD. It is not yet known if lower doses (400 IU bid) would 
have a similar effect. Also, regular use of nonsteroidal anti­
inflammatory medications has been associated with a lower 
incidence of AD. 

Management 
Common management problems physicians face when caring 
for AD patients include demanding behavior, wandering at 

night, accusatory challenges, incontinence, delirium, and de­
pression. AD is similar to other chronic illnesses (e.g., arthri­
tis, heart disease) in that good medical management can slow 
functional decline and limit unnecessary complications. To be 
effective, the family physician should be available, interested, 
and willing to talk with the family. Patients should see their 
doctor every 4 to 6 months. Even if all is going well, it is im­
portant for the doctor to be aware of the patient's current men­
tal and physical condition. The mental status of AD can be 
further impaired by many other disorders, such as heart dis­
ease or infections. Recognition and aggressive treatment of a 
coexisting illness can result in a noticeable improvement in 
the patient's mental condition. 

Many older people are taking several prescription medica­
tions, and even if the medications are being prescribed ap­
propriately and being taken correctly, any medication poses 
a threat to the AD patient. A regular and careful review of 
the patient's medications is one of the most important aspects 
of good management. Sedative drugs, antihypertensive med­
ications, and cardiac medications are just a few examples of 
drugs that can further impair the brain and worsen the func­
tional mental status of patients. 

It is important that AD patients have optimal heating and vi­
sion. Decreased sensory input secondary to poor vision or deaf­
ness may aggravate existing confusion and result in paranoia, 
delusions, or hallucinations. Careful hearing and vision evalua­
tions should be part of the routine medical care of these patients. 

Adjusting the Environment 
Simple care in adjusting a demented person's environment 
can avoid unnecessary accidents and limit confusion. In gen­
eral, the patient should be allowed as much freedom as pos­
sible, but structure in the daily schedule and familiar posi­
tioning of objects in the environment is important. Meal 
routines, medication routines, and exercise should all occur 
at regnlar times. Bedtime should be set at the same time each 
evening. Clutter and furniture that has sharp corners or is un­
stable are to be avoided. The environment must be checked 
for any possible poisons or potential hazards for the patient. 
AD patients have difficulty evaluating the environment and 
in new situations are prone to accidental falls. Hospitals and 
nursing homes report that falls are most common during the 
first several weeks of a patient's stay. It is also possible that 
medications or coexisting illnesses (e.g., Parkinson's disease 
or an unsuspected anemia) can be the cause of falling; there­
fore, any AD patient who suddenly develops instability or 
falling should undergo thorough medical evaluation. 

Depression and Dementia 
Depression is a common accompaniment of dementia, par­
ticularly during the early stages. 18 It may be necessary to ini­
tiate treatment with antidepressant medications in patients 
with mild or moderate dementia who appear depressed (see 
Chapter 32). Sometimes the patient's mood elevates and cog­
nition improves. Norttiptyline (Pamelor) 10 to 25 mg/day, and 
serotonin reuptake inhibitors [e.g., sertraIine (Zoloft) 25 to 50 
mg/day; citalopram (Celexa) 10 to 20 mg/day 1 are good 
choices. Depressed patients are also more likely to use alco-



hoi or tranquilizers, which has a catastrophic effect on their 
mental functioning. Rather than being depressed, some de­
mented patients, particularly late in the disease, are simply 
apathetic and listless. It can be helpful to encourage activities 
by trying to reinvolve the patient at a comfortable level in 
some activities. Occasionally, the patient becomes upset or 
agitated even with a small amount of stimulation. 

Wandering 
Wandering is a frequent, serious problem that warrants care­
ful consideration. Patients should be evaluated for pain or 
other discomfort. When confused patients are taken to new 
places, they may feel lost or believe they are not where they 
are supposed to be. Patients with AD who are hospitalized re­
quire frequent general reassurance about where they are, 
which sometimes increases their comfort and ease of man­
agement. When wandering appears to be aimless, it is some­
times helpful to plan daily exercise for the patient to see if it 
can reduce wandering during other parts of the day. Physical 
restraints are a last resort and are used only in consultation 
with the patient's family. Reclining geriatric chairs are pre­
ferred rather than tying arms and bodies into chairs. Many 
people with AD are restless at night, and this "sundowning" 
can be challenging. A sedating tranquilizer is just as likely to 
aggravate the problem as to help. 

If medication is prescribed for wandering or nighttime ag­
itation, it should be used only after all nondrug interventions 
have been tried and a medical evaluation is completed to elim­
inate potential coexisting medical problems. If paranoid or vi­
olent behavior is a predominant symptom, an antipsychotic 
medication can be used [e.g., haloperidol 0.5 to 3.0 mg/day, 
or risperidone (Risperdal) 0.25 to 2 mg/day]. For agitation 
without psychotic features, an antianxiety agent can be pre­
scribed (e.g., lorazeparo 0.5 to 4.0 mg/day or buspirone 10 to 
30 mg/day). Some anticonvulsants have also been helpful for 
the management of aggression associated with AD [carba­
mazepine (regretol) 50 to 100 mg bid, valproate (Depakote) 
125 to 250 mg bid]. All psychotropic medications prescribed 
to AD patients have the potential to affect cognitive function 
adversely or worsen agitation. Careful evaluation of the tar­
get symptom response and side effects is essential. 

Catastrophic Reactions 
Anger, overreacting, or catastrophic reactions are common in 
dementing patients. These reactions frequently occur at the 
time of family gatherings or in health care facilities. People 
with dementia often become excessively upset and may ex­
perience rapidly changing moods. Strange situations, confu­
sion, groups, or noise may precipitate reactions wherein the 
patients may weep, blush, or become agitated, angry, or stub­
born. They may strike out at those trying to help them. It is 
important to accept these behaviors as symptoms of dement­
ing illness. Efforts to orient the patient to the environment 
and simplify tasks help avoid these reactions. 

Incontinence 
Urinary incontinence is a common problem in the later stages 
of AD, and when it develops a medical evaluation is indicated 
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(see Chapter 24). Potentially treatable causes may be found 
(e.g., infections or an enlarged pmstate gland). If the incon­
tinence is the result of the AD, it usually represents an 
inability of the brain to inhibit bladder contractions (urge in­
continence or detrusor instability). It results in the bladder 
emptying without the patient being able to choose when and 
where it should occur. Supervised toHeting programs that en­
courage voiding prior to the patient developing the urge to 
urinate can frequently lead to considerable improvement. Ad­
junct therapy includes the use of bladder relaxant medication 
[e.g., oxybutynin 5 to IS mg/day or tolterodine (Detrol) I to 
2 rng po bid]. It is important to emphasize that fluid restric­
tion is not an acceptable treatment for urinary incontinence. 
Patients with AD are at risk for dehydration (they may for­
get to drink enough liquids), which can lead to worsening of 
their mental condition. 

Fecal or stool incontinence is less common than urinary in­
continence but does occur in the later stages of AD. Once 
again a medical evaluation is essential. Reversible causes for 
this problem include stool impactions (constipation leading to 
incontinence), laxative misuse, poor dietary habits, bowel in­
fections, or other bowel disease. If a reversible condition is 
not found, it usually means that the brain damage resulting 
frnm the dementia has led to the problem. Bowel training pro­
graros can help to regulate stooling and can be supervised by 
family, caregivers, or visiting nurses. 

Alzheimer's Disease Special Care Units 
In an attempt to develop improved environments for AD vic­
tims, man j health facilities have developed special outpatient 
and inpatient programs for these patients.19 Adult day-care 
programs for individuals with dementia are sponsored by 
community health agencies, hospitals, and nursing homes. 
The goals of these programs are to allow patients to function 
in safe environments and participate in activities that are stim­
ulating but not frustrating. Music, interacting with pets, and 
gardening are examples of frequently successful activities. An 
important achievement of day-care programs has been to re­
lieve stress on home caregivers. This respite has enabled fam­
ily caregivers to keep their relatives at home further into the 
course of the illness. 

Inevitably in many cases AD patients eventually require 
rest home or nursing home care. Some assisted living and 
nursing home facilities have developed special units espe­
cially designed for the demented patient. These units encour­
age activity and exercise. The environment is free of hazards 
and disturbing stimulation. As with day-care programs, ap­
propriate activities are encouraged. The use of physical re­
straints or sedatives is discouraged. 

Families of Individuals with Alzheimer's Disease 
The family physician caring for a patient with AD can provide 
crucial support to the family and caregivers. Families of AD 
patients have frequent questions and need advice and infonna­
tion. The issues on the minds of relatives change as the disease 
progresses. Table 25.3 reviews the common family issues that 
occur during the early, middle, and late stages of AD. 
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Table 25.3. The Family and Alzheimer's Disease: Framework 
for Professional Providers 

Early stage 
Family issues 

Denial 
Cure seeking 
Cover-ups 
Asking the patient to try harder 
Fear 

Areas to assess 
Pre morbid personalities and relationships 
Previous and concurrent caregiving responsibilities 
Informal supports: family and community 

Interventions 
Conduct a medical evaluation, provide primary care 

and information 
Discuss: coping with ambiguities, embarrassing 

situations; how, when, and what to tell whom; 
coping with role changes, modifying expectations; 
enhancing support system; legal/financial precautions 

Middle stage 
Famify issues 

Protection versus allowing risks 
Role fatigue or overload 
Behavior, mood, and sleep disorders management 
Isolation 
Preliminary grief 

Areas to assess 
Caregiver health status, tolerance for stress 
Family conflicts regarding care 
Cultural/religious proscriptions 
Community resources (e.g., respite, day care) 

Interventions 
Prescribe respite and ways to conserve energy 
Discuss: coping with crushed expectations; 

helplessness, anger, guilt; replacing lost 
confidante; accepting help: review old promises, 
how much, when, from whom? 

late stage 
Family issues 

Terminal care 
Guilt 
limbo status 

Areas to assess 
Family attitudes toward terminal care, nursing homes 
Losses and gains with institutional care 

Interventions 
Encourage locating and evaluating long-term care 

facilities 
Discuss: coping with feelings and decisions regard­

ing terminal care; planning for surviving family; 
coping with separation, new freedom; meeting 
altruistic needs 

Source: Modified from Gwyther LP. Care of Alzheimer's pa­
tients: a manual for nursing home staff. American Health Care 
Association, Washington, DC, and the Alzheimer's Disease and 
Related Disorders AssociJtion, Chicago, 1985, with permission. 

Conclusion 
Cognitive impairment in the older person requires precise di­
agnosis. The previous assumption that senility during old age 
is inevitable is not supported by evidence and should be re­
jected. Progressive cognitive impairment does occur in a sig-

nificant minority of the elderly, and a thorough evaluation oc­
casionally uncovers a treatable cause of cognitive impairment. 
In cases of AD or multiinfarct dementia, multidisciplinary ap­
proaches to treatment of the patient and family can signifi­
cantly ease the burden conferred by these tragic illnesses. 

Resources for Relatives 
and Caregivers 

Selected Books on Caring for the 
Alzheimer's Patient 

Cohen D, Eisdorfer C. The loss of self. New York: W.W. 
Norton and Company, 2001. 

Mace NL, Rabins PV. The 36 hour day. New York: Warner 
Books, 2001. 

Powell LS, Courtice K. Alzheimer's disease: a guide for fam­
ilies. Cambridge, MA: Perseus Publishing, 1992. 

Organizations 
Additional information is available from local chapters of the 
Alzheimer's Association and from the Alzheimer's Associa­
tion National Office or the National Institute on Aging's 
Alzheimer's Disease Education and Referral Center (ADEAR): 

Alzheimer's Association 
919 North Michigan Avenue, Suite JOOO 
Chicago, lllinois 60611-1676 
1-800-272-3900 
www.alz.org 

Alzheimer's Disease Education and Referral Center 
P.O. Box 8250 
Silver Spring, Maryland 20907-8250 
1-800-438-4380 
www.alzheimers.org 
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26 
Elder Abuse 

Karl E. Miller and Robert C. Zylstra 

There are many similarities between elder abuse and child 
abuse. One could argue, however, that at-risk seniors are fre­
quently more difficult to identify than at-risk children due to 
social isolation, and problematic to treat given their assumed 
legal competence. For many abused and neglected older in­
dividuals, a visit to their family physician may he the only 
point of contact with a professional capable of both identify­
ing their concerns and coordinating needed interventions. 

Estimates regarding the incidence of elder abuse vary, due 
in large part to differing research objectives and reporting 
guidelines. Perhaps the best recent investigation is the 1998 
National Elder Abuse Incidence Study, published by the U.S. 
Administration on Aging (ADA).! The ADA estimated that 
in 1996 approximately 450,000 noninstitutionalized elderly 
persons aged 60 and over were victims of abuse andlor neg­
lect, or about 1 % to 2% of the total population. Including self­
neglect as a reporting category increases this figure an addi­
tional20%. Even more disturbing, however, is the finding that 
of this number approximately 80% went unreported to adult 
protective service (APS) agencies. Failure to identify elder 
abuse and take appropriate action can have tragic results, as 
the risk of death among elderly individuals who experience 
abuse is three times greater than that of the general popula­
tion.2 Therefore, it is imperative for family physicians to de­
velop the skills necessary to identify elderly patients at risk 
for abuse and create an effective management strategy. In ad­
dition, family physicians need to be able to develop strategies 
to assist patients and their caregivers prevent abuse even be­
fore it takes place. 

This chapter covers the current definitions of abuse, risk 
factors for abuse associated with both the elderly and their 
caregivers, and barriers that elderly patients and their physi­
cians face when dealing with abuse issues. It also reviews 
how to assess suspected elderly abuse victims, reporting 
guidelines, and treatment and prevention strategies. 

Abuse Categories 
Commonly used definitions related to elder abuse and neg­
lect are as follows (1): 

Physical abuse: Wmfnl infliction of physical pain or injury. 
Examples include hitting, slapping, shaking, striking with 
objects, and use of physical or chemical restraints. 

Sexual abuse: Nonconsensual sexual contact, including rape, 
unwanted touching, sexual advances, or innuendoes. 

Psychological abuse: Conduct resulting in mental or emo­
tional anguish. This includes threats to institutionalize or 
withhold medication, nutrition, or hydration. 

Financial or material exploitation: Misappropriating an older 
person's assets for someone else's benefit. Examples in­
clude theft and blackmail as well as coercion to change 
wills or other legal documents counter to the victim's best 
interest. 

Neglect: Failure to provide the goods or services necessary 
for maintaining health and avoiding hann or illness. Ne­
glect may be active, as seen with intentional refusal to pro­
vide for basic needs associated with activities of daily liv­
ing such as hygiene assistance, medications, food, and 
physical assistance when needed for personal safety. Ne­
glect may also be passive and unintentional, the result of 
caregiver ignorance or inability to provide for the patient's 
basic needs. 

Self-neglect is frequently omitted or reported separately in 
statistical summaries. Described in one study as "a pattern of 
intentionally neglecting prescribed self-care activities despite 
available resources and knowledge,"3 self-neglect is difficult 
to define due to conflicting individual and ethnic perspectives. 
Concerns regarding mental competence frequently complicate 
intervention, as do ethical issues related to patient autonomy. 



Risk Factors 
There are a number of characteristics common to many vic­
tims of abuse and neglect. These include the fcHewing: fe­
male, age greater than 75, poor health, low income, isolation, 
alcohol abuse, and history of mental illness or domestic vio­
lence.4,5 One important characteristic is the development of 
dementia. This disease frequently has a subtle onset that can 
go unrecognized for several years. Identifying those elderly 
individuals with early-onset dementia is an important com­
ponent of any comprehensive geriatric assessment (see Chap­
ters 24 and 25). Cognitive impainnents greatly limit in­
dividuals' ability to care for themselves, while impaired 
decision-making capabilities limit the autonomy and subse­
quent ability of depressed individuals to protect themselves 
from abusive and/or neglectful situations. While cause-and­
effect relationships are difficult to establish, there does ap­
pear to be a significant comorbid association between psy­
chiatric illness and elder abuse.6 

Similarly. there are warning signs associated with those 
who are at risk of abusing or neglecting others. These include 
the following: male, financial dependence on the victim, his­
tory of substance abuse, history of prior violent acts, and cur­
rent or prior history of psychiatric disorders.7 Another im­
portant characteristic to recognize is caregiver burnout. 
Elderly patients who depend on others for care can generate 
significant amounts of stress for caregivers. While caregivers 
may be able to cope with day-to-day demands, they may de­
compensate when a crisis develops or simply exhaust them­
selves over time. It is vital that family physicians identify 
caregiver stress and coordinate the support services necessary 
to relieve these stressors. 

Identification Barriers 

Patient-Related 
One obstacle to recognizing elder abuse is that a substantial 
number of elderly individuals are socially isolated. 1 A sig­
nificant number live alone, and many are dependent on care­
givers or other individuals for transportation. Physicallimi­
tations can further contribute to isolation by making it more 
difficult for the elderly to travel. 

Other patient-related barriers to recognition of abuse in­
clude fear of retribution. Older individuals may be reluctant 
to discuss problems with health care providers due to concern 
that it will only make matters worse or result in nursing home 
placement.8 Cognitive impairments may prevent some indi­
viduals from recognizing the abusive nature of their situation, 
while others may rationalize that the treatment they receive 
is "normal" or acceptable given their circumstances. 

Physician-Related 
Physician barriers reducing the likelihood of identifying elder 
abuse are primarily knowledge-based. The strongest factor in 
predicting physician recognition of elder abuse is an under-
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standing of the associated risk factors listed above.9 Physi­
cians also underestimate the prevalence of elder abuse, do not 
know how to assess for abuse, and fail to develop a system­
atic plan for how to respond to identified abuse.9 Denials re­
garding the presence of abuse, reluctance to intervene, and 
fear of reprisal further hamper appropriate identification. 

Assessment 
Appropriate assessment of elderly patients where abuse is sus­
peered includes a careful history and a targered physical ex­
amination. Whenever possible, the initial portion of the history 
should be taken with both the patient and caregiver present. 
This allows for the physician to observe their relationship, with 
particular attention given to anxiety on the part of the patient 
or an overbearing attitude on the part of the caregiver. 

Following the interview with both the patient and caregiver, 
the patient must be interviewed privately.5 Information should 
be obtained regarding current health status, living arrange­
ments, financial status, emotional stressors, and social sup­
port. A history of alcohol and drug abuse, for the patient as 
well as for other members of the household, should also be 
included,1O as should a sexual history regarding any unwanted 
advances or physical contact.5 

Any individual suspected of being abused should have a 
comprehensive physical examination, which is best performed 
with the patient completely undressed. General signs in an 
elderly individual suggesting abuse include appearance of 
poor physical care and signs of psychosocial distress. Partic­
ular attention should be given to the patient's general 
appearance, skin integrity, neurologic status, and musculo­
skeletal and genitourinary systems. 10 A complete skin exam­
ination should include evaluation for bruising on flexor sur­
faces, bruises of different ages, and burns. Assessment of 
neurologic status should take into consideration cognitive 
function, which is critical to the successful performance of 
activities of daily living. Assessment of ambulatory skills, an 
important component in establishing if reported injuries oc­
cnrred secondary to falls or represent signs of abuse, should 
also be considered as part of the neurologic evaluation. Mus­
culoskeletal examination should consider possible signs of in­
jury that cannot be explained by the patient's history, whereas 
genitourinary examination includes findings suggestive of 
sexual abuse. 

When elder abuse is suspected it is important to carefully 
document all findings. In addition to a written note, docu­
mentation should also include a diagram of all injuries noted 
during the examination. If possible, dated Polaroid photo­
graphs should be taken of each injnry. X-rays of any injured 
area should be performed and if there is any suspicion that 
the elderly patient may have suffered a head injury, a com­
puted tomography brain scan should be done. If clinical find­
ings suggest malnutrition or dehydration, laboratory testing 
(e.g., complete blood count, blood urea nitrogen, creatinine, 
total protein and albumin levels) should be requested to doc­
ument findings consistent with either of these conditions. 
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As alluded to earlier. an important component of assessing 
for elder abuse includes observing caregiver and patient in­
teractions. Defensiveness and/or irritability on the part of 
caregivers may be a sign of burnout.ll Prompt identification 
and intervention may be instrumental in preventing the oc­
currence of abuse or reducing the likelihood of continuing 
abuse. 

Management 
Whenever feasible, discuss concerns related to suspected 
abuse or neglect directly with the patient. To the extent that 
patients are competent to understand the process, include them 
in the treatment plan and enlist their active support and par­
ticipation. Involve professionals from other disciplines to as­
sist in the evaluation. Hospital social workers and case man­
agers offer additional skills and are generally knowledgeable 
regarding available community services. Even after referring 
the patient to an outside agency. remain involved. Continued 
contact with a trusted family physician can significantly en­
hance the intervention process. 

Prevention 
Prevention of elder abuse starts by identifying those at risk. 
Family physicians who have developed long-term relation­
ships with patients and their families have a distinct advan­
tage in assessing and addressing patient as well as caregiver 
risk factors. Home health care professionals or other home­
based service providers can further extend this advantage by 
observing both the elderly patient and the caregivers in the 
home environment. Combining office and home-based as­
sessment can provide primary care physicians an excellent 
opportunity to detennine the appropriate level of care needed. 

Community Services 
The best adjunct to care provided by a family physician is co­
ordination with community agencies staffed with interdisci­
plinary teams trained to deal with abuse and neglect situa­
tions from a social as well as medical perspective. A number 
of communities are looking to volunteer providers as well in 
an effort to expand the scope of available services.12 

Reporting Guidelines 
Less than half of primary care physicians diagnosed elder 
abuse in the past year,13 and even fewer reported a case to 
the authorities. 14 One dilemma related to reporting is a per­
ceived conflict regarding doctor-patient confidentiality. Un­
like child abuse, where legal statutes clearly protect the rights 
of minors, elder abuse happens to adults who most often are 
presumed to be legally competent and autonomous decision 
makers. While physicians are expected to respect patient au-

tonomy. they must also balance this right with the potential 
risk for injury that may occur if the suspected abuse is not 
reported. 

While all states require health care providers to report sus­
pected elder mistreatment,lS specific legal requirements vary 
from state to state. Reports made in good faith are immune 
from civil liability. Failure to report can be considered neg­
ligence and is punishable by fmes, imprisonment, or loss of 
license. 

Strategies found to be helpful when reporting suspected 
elder abuse include identifying and collaborating with a sin­
gle agency such as adult protective services, having an ac­
cessible directory of alternative community resources, and 
providing an educational package for the patient and family 
members that includes a description of the warning signs of 
caregiver stress and available community support services.9 

Physicians also need to be familiar with guidelines for de­
tection and management of suspected abuse cases and stan­
dard protocols for documenting suspected abuse.' By fol­
lowing these guidelines physicians can improve their care of 
elder abuse victims while at the same time reduce the poten­
tial for conflict with family members or the legal system. 

Conclusion 
Proper care of elderly individuals at risk for abuse can and 
should be provided by family physicians. Adequate under­
standing of the associated warning signs and a working rela­
tionship with supportive community services, combined with 
a meaningful doctor-patient relationship, can have a signifi­
cant impact on the emotional as well as physical well-being 
of older patients. 
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FAMILY CONFLICT AND VIOLENCE 

27 
Child Abuse and Neglect 

Susan Y. Melvin 

Child maltreatment has persisted throughout history, from the 
practice of infanticide during the first century to the inter­
generational abuse seen today. In J962 the battered child syn­
drome was defined in the medical literature. I In 1974 the 
Child Abuse Prevention and Treatment Act (CAPTA) was 
passed requiring mandatory reporting of abuse in every state 
by designated personnel, including physicians, educators, so­
cial workers, and law enforcement officials. Since then, as 
victims themselves became parents, the long-tel111 effects of 
child abuse and neglect have become evident. Chemical de­
pendence, eating disorders, affective disorders, dysfunctional 
relationships, violence, and posttraumatic stress disorder have 
been identified more frequently in adults who were abused as 
children.2 

Although child abuse crosses all socioeconomic and cul­
tural backgrounds, some children are at greater risk. Younger 
parents are at greater risk than older to abusc their children. 
Single-parent families and families in poverty are at greater 
risk. Other risk factors include drug and alcohol abuse, de­
pression and psychiatric disorders, poor social support, and 
social isolation. 

Domestic violence and its impact on maltreatment often 
begins in utero (see Chapter 28). Frequently violence starts 
or escalates during pregnancy and has a significant impact on 
fetal morbidity and mortality, including miscarriage and low 
birth weighf' Additionally, studies show that children in 
homes where domestic violence exists are not spared. Ninety 
percent or children are aware of the violence directed at their 
mother, and 70% of children in battered women's shelters are 
themselves victims of physical abuse.4 

Chemically abusing parents are more frequently perpetra­
tors of sexual and physical abuse and neglect.5 Others who 
are at increased risk for maltreatment include children in dys­
functional homes, where the family's roles and boundaries arc 
poorly defined; children living without a natural parent; chil­
dren with low self-esteem; and children with physical, men-

tal, or behavioral problems.6 The possible combination of fac­
tors is extensive. A history of abuse leaves a child at risk for 
abuse to recur. 

It is rare for a child to voluntarily disclose a history of abuse 
to a physician, although it can happen. It is more likely that 
the child tells a trusted friend, teacher, or relative. If a child 
discloses a history of abuse, it is not the physician' s respon~ 
sibility to validate the statements, only to report to the ap­
propriate agency, which then investigates. The physician 
should be supportive and express belief in the child's state­
ments. Some behavioral indicators (Table 27.1)7,8 may cue a 
physician to pursue the history. These indicators are not spe­
cific for child maltreatment, however, but represent a child's 
response to any kind of significant stress. Those stresses may 
include attending a new school, recent divorce of parents, or 
abuse. 

The history provides the most important infonnation for 
identifying child abuse and neglect. If a caregiver is unable 
to give a reasonable explanation for a child's injuries or the 
physical findings and history are not compatible, child abuse 
probably exists. Contradictions in the history or delays in 
seeking treatment for an injury may indicate abuse. 

The physicians' role is to support and protect the child. His­
torical infonnation should be obtained privately as appropri­
ate for the age of the child. Questions should be open-ended 
and not leading, and vocabulary should be appropriate for the 
child's developmental level. Any infonnation disclosed must 
be received without expression of disbelief or shock and then 
recorded and reported appropriately. 

Neglect 
Neglect is the most common fonn of maltreatment, repre­
senting 50% of reported cases of child abuse." Even at this 
level, neglect is seriously underreported.5 Neglect, defined as 



Table 27.1. Behavioral Indicators Associated with Neglect 
and Abuse of Children and Adolescents 

Clinging 
Irritability 
Regression: bowel/bladder, withdrawal, thumb sucking 
Night terrors, sleep walking, afraid to sleep alone 
Eating disorders or difficulties 
Change in school performance: distracted, hyperactive 
Acting out among peers: antisocial, aggressive behavior 
Restricted social life 
Suicide, depression, anxiety, phobic disorders 
Decreased self-esteem 
Overt abnormal sexual activity for age: coercive fellatio, 

insertion of objects into the vagina or rectum, 
simulated intercourse 

Delinquency, running away 
Substance abuse 
Prostitution 
Psychosomatic complaints, especially gastrointestinal or 

genitourinary 

the failure of a parent or guardian to provide for the child's 
basic needs, manifests as lacking adequate food, clothing, 
shelter, medical care, education, safety, and nurturing. Iden­
tifying neglect is understandably difficult and must take into 
account the socioeconomic, educational, and functional lev­
els of the parents. However, if children are to be protected, 
as the law states, it is mandatory that physicians report neg­
lect. Neglect may be less dramatic than physical abuse but is 
equally damaging and represents more deaths. 

The physical signs of neglect include malnutrition, poor hy­
giene, and inadequate clothing for the environment. Inade­
quate growth in a child may be due to poor caloric intake. 
Failure to thrive is associated with neglect in over 50% of 
case. Children who falloff the growth curve may need to be 
hospitalized for investigation and evaluation of organic 
causes. Behavioral signs relate to lack of supervision, poor 
school attendance, and exploitation, such as when a child is 
asked to beg or steal. Repeated ingestion of toxic substances 
demonstrates a lack of supervision. A child with excessive 
home responsibilities, such as caring for siblings or doing 
housework, and role reversal, in which the child becomes re­
sponsible for the parent, are examples of neglect. Medical 
neglect may be more easily identified and includes lack of 
appropriate medical care for acute or chronic conditions, lack 
of immunizations, poor dental care, and failure to thrive. 
Religion-motivated neglect can be identified when it limits 
medical intervention and should be reported by law. 

Emotional Abuse 
Family dynamics that undermine the development of healthy 
self-esteem in children can be classified as emotionally abu­
sive. Frequently emotional abuse accompanies physical abuse 
and neglect but can occur in isolation. Terrorizing or aban­
doning a child are obvious forms of emotional abuse. How­
ever, more subtle forms such as lack of love or nurturing can 
be more difficult to identify. Expectations that are not com-
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patible with growth and development, excessive responsibil­
ity, denigrating comments, and an attitude conveying that the 
child's presence is a burden are common examples of emo­
tional abuse. Because this type of abuse is difficult to define, 
referral to a mental health professional may be approptiate. 
Signs may include excessive seriousness, lack of spontaneity, 
withdrawal, lack of confidence, aggression, and acting out. 

Physical Abuse 
Although it is not the most common form of child maltreat­
ment, physical abuse is more easily identified. Recognizing 
injury patterns is essential, requiring the physician to review 
the history and seriously consider the developmental capac­
ity of the child as it relates to an injury. 

Dermatologic Manifestations 
The most important part of the evaluation for physical abuse 
is examining the skin. A thorough examination requires that 
the child be undressed, gowned, and completely examined. 
Injury in locations usually concealed from public view often 
represents intentional injury. 

Bruising 
The skin mirrors the objects used to inflict injury. Common 
objects include belts, buckles, looped cords (electric), sticks, 
whips, fly swatters, coat hangers, spatulas, spoons, brushes, 
combs, teeth, and hands. Identifying injuries in different 
stages of healing supports the suspicion of ongoing intentional 
injury. Intentional injury should be considered when bruising 
occurs on padded areas such as buttocks, genitalia or portions 
of the face. Accidental bruising is more common over bony 
areas such as the forehead or the anterior tibial surfaces. Bruis­
ing caused by bleeding disorders may be ntistaken for phys­
ical abuse. When bruising is the major manifestation, hema­
tologic evaluation is required, induding a complete blood 
count, prothrombin time, partial thromboplastin time, and 
bleeding time. 

Burns 
Burns are present in 12% of all physical abuse caseS.1O Nonac­
cidental bums can be inflicted by hot liquids or heated ob­
jects (see Chapter 50). The difficulty of diagnosing intentional 
bums is that children, once toddling, may pull or spill a hot 
liquid on themselves. However, the child must be develop­
mentally capable of performing the task described in the par­
ent's or guardian's history: For example, a nonambulatory 
child would have difficulty pulling something off the stove. 
The caregiver's history, considerations of the child's devel­
opmental abilities, and the pattern of the burn are necessary 
to determine the origin of the injury. 

Discrepancies in any area are indicative of nonaccidental 
trauma. Intentional scald bums occur when a hot liquid is 
thrown at a child or when a child is immersed in hot water. 
The degree of injury depends on the temperature of the liq­
uid and the duration of exposure. Common sites of injury with 
accidental splash burns include the head, face, chest, and ab-
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domen, sites that would be affected if the child pulled hot liq­
uid off a stove or table. Neither inflicted nor accidental splash 
bums are unifonn in depth. 

hnmersion burns are uniform in depth and often are sym­
metric because the child is forcibly held in the water. Im­
mersion bums often represent a fonn of punishment by par­
ents with poor coping skills. For example, a parent may 
become frustrated during toilet training and immerse the 
child's buttocks in hot water as a form of punishment. Phys­
ical findings would show symmetric burns of the buttocks and 
legs, usually sparing the flexor creases of hips, knees, and an­
kles as the child tried to withdraw from the pain. Another 
fonn involves immersing the hands as a disciplinary act, 
which manifests as a glove-like, symmetric burn. Accidental 
immersion burns can occur, especially in homes where hot 
water thermostats are set above 120°F, II but these burns are 
not symmetric because the child's natural response is to strug­
gle to get out of the water, and additional splash burns are 
evident. Children who are physically disabled and dependent 
on a caregiver to lift them in and out of the bathtub are at 
greatest risk for accidental immersion bums. 

Mechanical bums occur when skin comes in contact with 
a hot object, accidentally or intentionally. The burns take the 
shape of the heated object and may be easily recognized. 
Burns on the feet, hands, or mouth may be accidental, re­
sulting from curiosity or exploration. However, burns on the 
dorsmn of the hands, the back, head, or buttocks are unlikely 
to be accidental. Although the diameter of a cigarette is 0.7 
cm, when it is held against a child's skin it classically results 
in a I.O-cm round lesion. Typical sites for cigarette burns are 
the dorsum of the hands, back, and buttocks, but such burns 
can occur anywhere. 

Rope bums look like abrasions, are usually seen around the 
wrist or ankle, and sometimes are seen at the angle of the 
mouth if a child has been gagged. Rope burns usually are not 
an isolated finding and require further evaluation, especially 
for signs of sexual abuse. 

Bites 
Bite marks are easily recognized, symmetric, crescent-shaped 
bruises, sometimes with petechial hemorrhage; occasionally 
there is a break in the skin (see Chapter 47). Human bites are 
easily differentiated from animal bites. Animal bites result in 
puncture wounds and are narrower in diameter. Human bites 
tend to crush and tear. It is common for siblings to bite each 
other. However, if the diameter of the bite between the ca­
nine teeth is more than 3 cm, it usually represents an adult 
bite. Human bites are associated with a high rate of infection 
and may cause cellulitis. 

Ocular Injuries 
All children who have suspected nonaccidental injuries should 
undergo careful ophthalmologic evaluation (see Chapter 70). 
Trauma not otherwise visible may be evident in the retinal ex­
amination. Retinal hemorrhages are often associated with head 
trauma, including that seen with the shaken baby syndrome.12 

Eye injuries result from common accidental as well as 

nonaccidental trauma. Common eye injuries associated with 
abuse include hyphema, dislocated lens, retinal detachment, 
rupture of the globe, blow-out orbital fractures, and retinal 
and conjunctival hemorrhages.13 

Central Nervous System Injuries 
Most deaths caused by physical abuse of children are sec­
ondary to intracranial injury.14 Unforttmately, infants can 
have a fatal head injury without external evidence of trauma, 
as in the shaken baby syndrome. This syndrome is most com­
mon in infants under 6 months of age. The baby presents with 
lethargy, vomiting, and seizures. They may present with a 
more severe picture: unresponsive, comatose, or in respira­
tory arrest. They may have a bulging fontanel and enlarging 
head. In the absence of findings related to viral illness, re­
flux, or colic, there must be a high index of suspicion for 
nonaccidental trauma. These acceleration-deceleration in­
juries result in a high rate of mortality and an even higher rate 
of morbidity with lifelong disability}2 Accidental trauma 
rarely causes intracranial injuries in infants unless it occurs 
in a motor vehicle accident or similar major trauma. IS 

Skull Fracture 
A skull fracture due to minor trauma is rare. A parent or 
guardian who describes minor trauma as the cause of a skull 
fracture should be reported for abuse and further investigated. 
Skull fractures that suggest abuse include depressed, non­
parietal fractures with complex configurations, multiple cal­
varial fractures, bilateral fractures that cross the suture lines, 
and fractures associated with intracranial injuries. Accidental 
fractures typically are simple, single, linear, and parietal; they 
are rarely associated with intracranial injury unless they re­
sult from major trauma.16 

Intracranial Injuries 
The most common cause of subdural hematoma in children 
is abuse, and most of these children present with a tense 
fontanel and seizures. In children under 2 years of age the 
subdural hematomas frequently are bilateral.16 Other in­
tracranial injuries include cerebral edema, infarction, atrophy, 
and subarachnoid hemorrhage. 

Diagnostic Imaging 
Plain radiographs of the skull are the most sensitive means 
for identifying fractures. However, computed tomography 
(CT) is most helpful for distinguishing the extent of intracra­
nial injuries. Magnetic resonance imaging (MRI) may be help­
ful for diagnosing small subdural hematomas. 

Skeletal Injury 
Fifty percent of fractures in infants younger than 1 year of 
age have been found to be nonaccidental. It is difficult for a 
small child to exert enough force to fracture a bone. In con­
trast, accidental fractures occur more commonly in school­
age children. Fractures in infants may cause crying, swelling, 
or bruising, and the child may favor the arm or leg. 

Metaphyseal fractures of the long bones are consideted di-



agnostic of abuse.17 The forces required to produce these in­
juries rarely occur with an accidental fall. Pulling or twisting, 
using the arm or leg as a handle for shaking, or a direct blow 
causes the injury. The most common fractures are tenned "cor­
ner" and ''bucket-handle'' lesions. A corner fracture is a small 
chip fracture that is pulled away from the peripheral margin of 
the metaphysis, such as uright happen with a sudden jerk of an 
extremity. A bucket-handle fracture is a larger crescent-shaped 
bone fragment that pulls away and tips into an oblique plane. 
Subperiosteal hemorrhage and periosteal new bone formation 
are associated with these fractures. Metaphyseal ftactores com­
monly involve the tibia, distal femur, and proximal humerus 
(see Chapters 110 and 111). Diaphyseal fractures are common 
with abuse but are less specific for it. Shaft fractures are more 
common in the older infant and require direct impact or a tor­
sional force that results in a spiral fracture. I7 The younger the 
child, the more likely the fractme is nonaccidental. 

Accidental rib fractures are rare outside of major trauma. The 
most common site of rib fractures with nonaccidental trauma 
is near the costovertebral junction.I7 The fractures are usually 
multiple and are often difficult to identify radiographically be­
fore callus formation (10-14 days after injury), especially as 
the ribs are rarely displaced. In children under 2 years of age, 
rib fractures usually are caused by manual compression and in 
older children by direct blows. Stodies suggest that fractures 
of the first rib in children are frequently related to abuse, with 
possible mechanisms including impact force, compressive 
force, and shaking or acute axial load (slamming), which can 
cause an indirect fracture. ls In the absence of major trauma or 
underlying bone disease, rib fractures sbould be considered spe­
cific evidence for physical abuse. 

Other skeletal injuries from abuse include vertebral frac­
tures, which may occur with sudden hyperflexion, hyperex­
tension injuries. Uncommon fractures involve the shoulder, 
sternum, and scapula. 

A complete skeletal survey is indicated for all children 
younger than 2 years of age when physical abuse or neglect 
is suspected. The survey should include the entire axial and 
appendicular skeleton. A "baby-gram" or single radiograph is 
not adequate. Skeletal surveys are rarely indicated after 5 
years of age. Instead, request appropriate specific imaging. 

Nontraumatic causes of fracture are uncommon to rare. 
They include osteogenesis imperfecta, osteomyelitis, syphilis, 
scurvy, rickets, and neoplasia. 

Visceral Trauma 
Abdominal injuries are second only to head trauma for causing 
death of abused children. Victims tend to be infants, and often 
bruises or other marks are not visible. Injuries often involve mul­
tiple organs, including rupture of the liver or spleen, transection 
of the pancreas, or bowel obstruction secondary to hematoma. 
The history is often vagoe or misleading, and frequently there 
is a significant delay in seeking medical attention. 

Other Forms of Physical Abuse 
Less common fonns of physical abuse include passive in­
halation of free-base cocaine, intentional drowning or suffo-
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Table 27.2. Medical Sig .. and Symptoms Indicating Sexual 
Abuse of Children and Adolescents 

Unexplained genital irritation, injury, or scarring 
Bruising, scratches, or bites not consistent with history 
Difficulty walking or sitting 
Sperm on clothing 
Grasp marks 
Blood stains on underwear 
Pain in genital or anal area, or both 
Enuresis, encopresis, or both 
Penile swelling, discharge, or both 
Recurrent atypical abdominal pain 
Unexplained recurrent urinary tract infections 
Proctitis 
Any sexually transmitted disease 
Pregnancy in a pubescent girl 

cation, gunshot wounds. and poisoning. Munchausen syn­
drome by proxy is recognized more now than in the past. It 
is defmed as an illness in the child that has been inflicted by 
a parent or guardian for the adult's secondary gain. The child 
may undergo repeated evaluations, hospitalizations, and pr0-

cedures. When the child is separated from the parent the 
symptoms resolve. 19 

Sexual Abuse 
Child sexual abuse has been defined as the exploitation of chil­
dren for the sexual gratification or profit of an adult or a per­
son in a position of power, such as an older child or adoles­
cent.20 Sexual abuse may include fondling, oral copulation, 
mutual masturbation, sodomy, complete and vulvar coitus, and 
child pornography and prostitotion. To intervene on the 
child's behalf, the clinician must recognize the behavioral7,s 
(Table 27.1), medical' (fable 27.2), and physical' (fable 
27.3) signs of sexual abuse. Estimates of prevalence indicate 
that one of three girls and one of every five boys before the 
age of 18 have been sexually molested.21 

It is common to have normal physical findings on exam 
even in cases where there is a known perpetrator. But the his­
tory is most critical to intervention. The interview should be 
nonthreatening. Questions should be open-ended. Sponta­
neous disclosures made by the child should be well docu-

Table 27.3. Physical Findings Associated with Child 
Sexual Abuse 
Reflex relaxation of pelvic or pubococcygeal muscles 

when child is touched lateral to the introitus 
Reflex relaxation of anal sphincter with lateral retraction 

of the buttocks (anal wink) 
Hymenal diameter 2:1 cm in a prepubescent girl 
Genital scarring 
Presence of vaginal discharge or odor 
Pigmentary changes (labial or perianal skin), pallor, or 

erythema 
Loss of gag reflex 
Extreme compliance (child is emotionally distant during 

examination) 
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mented verbatim. Documentation should be timed and dated. 
If the alleged abuse was greater than 72 hours prior to pres­
entation, consider reporting and deferring exam to a child sex­
ual abuse exam center if available. 

Physical Examination 
Patience is required when perfonning a genital examination 
on a child who may have been a victim of abuse. A child 
should not be forced to undergo a genital examination, but 
parents and a supportive environment assist in getting the re­
quired task accomplished. If the abuse is thought to be recent 
(within 72 hours) a forensic evaluation is necessary, includ­
ing cultures from the throat, vagina, and rectum. Efforts 
should be made to collect hair and semen samples as well. 
Speculum examinations are not necessary; cultures are taken 
from the vagina with a cotton swab. Visual inspection and 
documentation of any bruising, skin tears, and abrasions 
should be recorded. Most states provide rape kits that assist 
the collection procedure. If available, a forensic physician 
should be present at the initial examination so the process 
does not have to be repeated. Genital exams should document 
a description of the labia, clitoris, urethra, hymen, vestibule, 
posterior fourchette, and anus. Clear color photographs may 
be helpful for documentation, but a standard diagram of the 
perineum with findings is adequate. 

When a child is touched lateral to the introitus and reflex 
relaxation of the pelvic muscles occurs, sexual abuse should 
be suspected. Children who have been chrouically sodomized 
may have a similar reflex relaxation of the anal sphincter with 
lateral retraction of the buttocks. Loss of gag reflex may in­
dicate chronic oral copulation. Genital scarring, changes in 
pigment, and discharge may indicate abuse. 

Commonly with child sexual abuse there are no physical 
findings. Anatomic hymenal variations are normal, and clin­
ical experience on the part of the examiner is essential if the 
diagnosis of an abnormal hymen secondary to abuse is to be 
diagnosed. However, child abuse is suspected if a prepubes­
cent girl has a hymenal diameter of more that 1 cm.6 Hymenal 
lacerations most commonly occur with digital or penile pen­
etration and are evident in the posterior hymenal segment. 
Straddle injuries may result in laceration of the anterior hy­
menal segment. 22 

Sexually Transmitted Disease 
A child who has any sexually transmitted disease should be 
evaluated for abuse (see Chapter 41). Chlamydia and gon­
orrheal infections outside the newborn period are fairly spe­
cific for sexual abuse, but either can be acquired at birth as 
the infant passes through the birth canal.2' Condyloma 
acuminata may also be acquired during the birth process. 
Because of a 20-month incubation period, the mode of 
transmission may be difficult to identify. Yet sexual trans­
mission of this virus in children has been clearly estab­
lished. Genital herpes in a prepubescent child should elicit 
concerns about abuse, although cases of self-inoculation 
have been noted. 

Herpes simplex may also be acquired during the birth 

process, and syphilis and human immunodeficiency virus 
(HIV) can be acquired in the birth canal and go unnoticed for 
years. These diseases may also represent sexual abuse, how­
ever, and so require further evaluation. Children with non­
neonatal cases of trichomoniasis have a high probability of 
sexual abuse. Bacterial vaginosis does not appear to be natu­
rally occurring in prepubertal girls and may be considered an 
indicator of sexual abuse.23 

Reporting 
The physician's legal responsibility is to report suspected 
child abuse or neglect to the appropriate agency and provide 
protection for the child until the appropriate authority assumes 
that role. It is not the physician's responsibility to investigate 
or validate the situation. The reporting agency usually is the 
local law enforcement agency or the state's child protective 
services. Physicians cannot be held civilly or criminally re­
sponsible for reporting suspected abuse unless an intention­
ally false report is made. 

Treatment and Prevention 
Abused children need to be assured that they are physically 
all right, that the situation was not their fault, that they are 
not alone, and that it has happened to others. Physicians must 
use caution when making promises to children. The situation 
may get worse before it gets better, especially if the child re­
quires more examinations, is removed from the home, or ends 
up in a lengthy court battle. 

Referral to trained professionals in the area of child abuse 
is aQvisable as soon as the abuse is identified, even before the 
physical examination if possible. The psychological inter­
vention is essential for alleviating the lifelong sequelae of 
abuse. 

Child abuse is a disease of the "family," and the family 
physician is in a unique position not only to recognize abuse 
but also to identify those at high risk who are in situations 
where intervention can occur. Preventive therapy may include 
referral to a psychologist for family therapy and clarification 
of new roles, boundaries, expectations, methods of commu­
nication, and discipline. It also includes recognizing children 
with low self-esteem and those who are socially isolated, and 
then making a referral before the child becomes a victim. 
Family physicians taking care of couples who deal with con­
flict by violence have a responsibility to the children of those 
relationships, as studies show children in homes of domestic 
violence are also victims. Any child with a history of abuse 
is at risk for being a victim again and should be in treatment. 
Parents or guardians with a history of abuse or with poor cop­
ing and parenting skills may be helped by psychotherapy and 
parenting classes. Many opportunities exist for intervention 
by physicians. 

Other fonns of prevention include educating parents to 
communicate with their children about the possibilities of 
abuse and to teach children the differences between "good" 
and "bad" touching. Parents should also be encouraged to de-



velop a "no-secrets rule" in the household to ensure the flow 
of communication. Physicians should also encourage parents 
to teach their children the correct anatomic terminology for 
genitalia and bodily functions, which assists children in their 
communication. 
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28 
Domestic Violence 

Valerie J. Gilchrist 

Although domestic violence may refer to all aspects of fam­
ily violence, this chapter focuses on intimate partner violence 
(IPV). Over 95% of such abuse involves a man abusing his 
female partner. Although several studies have shown an al­
most equal number of episodes of violence perpetrated by 
men and by women, others show that women use violence for 
self-defense and escape while men use violence for control, 
punishment, or attention. I Regardless of mati vatian the result 
is both injury and fear in the female partner. 2,3 

An intimate partner's physical, emotional, or sexual abuse 
effects up to 50% of women in the United States at some time 
in their lives.3--5 While the lifetime prevalence varies by def­
inition of abuse, population studied, and methodology, this 
figure may be an underestimation because high-risk popula­
tions such as those hospitalized, homeless, institutionalized, 
or incarcerated are excluded. Thirty percent of femaJe homi­
cides in 1996 were committed by partners or expartners.6 Bat­
tery is the single greatest cause of injury to women.3•6 

Background 

Cycle of Violence 
IPV is cyclic.? After an abusive episode there is the honey­
moon phase, during which the abuser is apologetic, often 
courting the victim with gifts and attention, promising that he 
will never hurt her again. This phase invariably shifts into the 
tension-building phase, during which the woman lives in an 
atmosphere of extreme tension and fear as her partner threat­
ens and isolates her. The tension-building phase ultimately 
culminates in the violent phase of battery and abuse. With 
repetition the cycle increases in frequency and severity. 

The goal of the abuse is power and control by the perpe­
trator. Figure 28.1 depicts tactics employed by batterers. On-

going ego-battering erodes the victim's self-image. She is sys­
tematically stripped of the resources that would allow her to 
leave: her self-respect, pride, career, money, friends, and fam­
ily. She often sees no options except trying to make do in her 
situation and hoping that somehow she can prevent further 
violence.8-10 

Abused Women 
Women who are divorced or separated, younger, and of a 
lower socioeconomic status (SES) report higher prevalence 
rates of abuse, but there is no characteristic premorbid per­
sonality profile of the abused woman.9 Women who have been 
previously traumatized will have more severe symptoms with 
IPVll 

Abusing Men 
Batterers do not lose control but rather take control. Common 
characteristics include dependency on and jealously of their 
partners, a belief in traditional gender roles, a high need for 
control, difficulty with trust, and a refusal to accept respon­
sibility for their violent behaviorsP Abusing men are not a 
homogeneous population. Men who batter only within their 
families are the least violent, and rarely have criminal records 
or exhibit psychopathology. Men who exhibit passive­
aggressive, dependent, or borderline personality characteristics 
are more violent, and those who are antisocial engage in both 
partner and extrafamilial violence. 13,14 Ninety percent of men 
who batter have no criminal record.8 The use of alcohol or 
drugs by the abuser is associated with increased violence.15•16 

Abuse in Homosexual Relationships 
Abuse in gay and lesbian relationships is similar in form, 
prevalence, and precipitants to heterosexual relationships. 



Fig.2B.1. Power and control wheel illustrates many com­
ponents of domestic violence, all of which are ultimately 
enforced by the threat or actuality of physical and sexual 

However, there may be pressures within the gay community 
not to reveal violence, there are fewer social resources. and 
IPV is less commonly recognized by clinicians. Batterers may 
use homophobic control threatening to "out" their partner. if 
the batterer is human immunodeficiency virus (HJV) positive, 
he may use this as an infective threat or a guilt-inducing con­
trol strategy. If the partner is HIV positive, the batterer may 
threaten to reveal this or to deny care or medication. Also, 
without expected gender stereotypes the batterer may use the 
illusion of mutual battery to maintain control. 17 

Special Populations 
Up to 50% of adolescents report dating violence, and IPV for 
pregnant adolescents is especially high.s,18 Many adolescent 
victims of IPV have also been subjected to abuse in their fam­
ily of origin. IS 

Older women also experience IPV, often for many years. 
They are frequently financially dependent on their partner. 
Children may provide resources or apply pressure to keep the 
relationship intact. Abuse may intensify with the stress of 
caregiving.19 
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violence. (From the Domestic Abuse Intervention Project, 
Minnesota Program Development, 202 E. Superior, Du­
luth MN 55802, with permission.) 

Immigrant women who are victims of IPV often have few 
resources. They may not speak English well, may fear the po­
lice and authority, especially if they are undocumented, and 
may live in a setting that sanctions abuse or view abuse as a 
"private" matter.5 

Clinical Presentation 
Battered women present with repeated, increasingly severe 
physical injuries, self-abuse, and psychosocial problems in­
cluding depression, drug or alcohol abuse, and suicide at­
ternpts.3.S The battering injuries are often inconsistent with 
the explanation provided, bilateral, and only in areas covered 
by clothing. There may be contusions, lacerations, abrasions, 
pain without obvious tissue injury, evidence of injuries at dif­
ferent times, and evidence of rape. A partner, if present, may 
be controlling, overly solicitous, and reluctant to leave. 

Twenty-five percent of battered women report receiving 
medical care, and 10% require hospital treatment; however, 
most abused women present for routine, not emergency, med­
ical care, and most injuries do not require hospitalization. 3,lO 
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Abused women are more likely to defme their health as poor, 
and they have more hospitalizations, surgical procedures, 
pelvic pain, sexually transmitted diseases, functional gas­
trointestinal problems, chronic headaches, and chronic pain 
problems in general.3,4,10 Poor health is just as significantly 
associated with psychological IPV as physical assault.4 
Abused women and their children use more health care serv­
ices.s,20 Fear of abuse has limited partner notification of HIV 
status. to IPV precipitates unemployment, homelessness, and 
poverty for women. 4, 14 

Surveys in family practice settings revealed current abuse 
in \0% to 50% of women, with a lifetime prevalence of up 
to 40%. The diagnosis of depression was the strongest indi­
cator of domestic violence.s,20 

As many as 50% of women who visit emergency depart­
ments are battered, and studies in these settings reveal a life­
time prevalence of II % to 54% depending on the definition 
of abuse and the method used. Victims present equally with 
trauma and nontraumatic complaints and more often in the 
evening or night. 21 

Up to one in five women are battered during pregnancy and 
this may become more frequent in the postpartum period.5,20 

Pregnancy may incite the initial episodes of abuse but most 
often there is preceding abuse.22 Abused women have more 
unintended pregnancies, are twice as likely to delay seeking 
prenatal care, twice as likely to miscarry, and four times as 
likely to have a low birth weight infant, and these infants are 
40% more likely to die during the first year of life.2O 

One third to one half of women presenting to mental health 
centers have been battered.3•1o The diagnosis of borderline 
personality disorder and substance abuse are particularly com­
mon.S•11 ,14,20 IPV was found in 55% of a sample of depressed 
women.23 Domestic violence is a cause of posttraumatic stress 
disorder (I'l'SD). The severity of both I'l'SD and depression 
correlate directly with the intensity of the abuse.s,20 One in 
10 victims of abuse will attempt suicide3 (also see Chapters 
32 and 33). 

After battery, victims have demonstrated a ninefold in­
creased risk for drug abuse, and the use of alcohol increased 
16_fold.1O•11 There is concurrent use of alcohol and drugs dur­
ing 25% to 80% of the battering episodes, and this is a marker 
for more severe injury.16 The presence of substance abuse 
should initiate questions about violence. 

Children 
Forty-seventy percent of children entering domestic violence 
shelters have been abused, and in 45% to 60% of child abuse 
cases there is concurrent domestic violence.2o Children are 
inevitably aware of the violence and suffer from the conse­
quences of the violence. These include direct injury while try­
ing to intervene, decreased nutnrance and social support be­
cause of maternal depression, and family dislocations with 
potential social and economic disadvantage.20,24 Children's 
symptoms include internalizing symptoms (somatic com­
plaints, disturbed sleep, withdrawal, anxiety, depression), ex­
ternalizing behaviors (aggression, cruelty to animals, defiance 

of authority, destructiveness), and defects in social compe~ 
tence (school achievement, peer relations, self-confidence, 
and participation in sports and other extracurricular activi­
ties).20,24 Children's symptoms increase with the severity, fre­
quency, content, and resolution of parental contlict and if 
there is concurrent child abuse.24,25 These children are pre­
disposed to later enactment of abuse against, or victimization 
by an intimate partner.14 

Diagnosis 
Battered women may lack money for medical care or trans­
portation to medical facilities, or they may be prevented by 
their abuser from seeking medical care. Victims may with­
hold information from clinicians because they feel ashamed, 
humiliated, or that the injuries are not serious or are deserved. 
Victims also may lie about the source of injuries in an effort 
to protect the partner or children or because of fears of retri­
bution for any disclosure or police involvement. Many women 
disclose abuse only after numerous inquiries.s,26 

The single most important step medical professionals can 
take is to ask every woman, confidentially, if she is being or 
has been abused. Domestic violence cuts across all ages and 
socioeconomic, racial, ethnic, religious, and professional 
groups, although social and ethnic backgrounds may influ­
ence both the victim's and the perpetrator's perception of do­
mestic violence. Domestic violence occurs at a frequency 
comparable to breast cancer and is more common than other 
conditions for which screening is routine. Questioning com­
municates to the patient that the problem is not trivial, shame­
ful, or irrelevant. It opens the area to further conversation and 
may begin the process of the abused woman's leaving the 
relationship.9 

It is important for physicians to remain non judgmental and 
relaxed because abused women are extremely sensitive to non­
verbal cues. While general questions about a relationship with 
a partner may be a good way to open conversation ("How are 
things going at home? How do you resolve differences?"), ex­
plicit direct questioning is most effective.S•6 Ask about nonvi­
olent but psychologically abusive acts ("Are you insulted, 
threatened?'), and about the use of force such as grabbing or 
restraining, pushing, or throwing objects (be specific about the 
type of objects thrown). Ask about forced sex, clubbing, beat­
ing, choking, and the use of weapons. Ask about her fear: ''Do 
you feel safe in your current relationship?" She may also rear 
a partner from whom she has separated but who is threatening 
or stalking her. Negative responses to lower levels of violence 
do not preclude positive responses to more severe violence. 

Physician Barriers 
Domestic violence is a complex social problem that requires 
physicians to step beyond the biomedical paradigm and con­
front their own personal feelings and social beliefs.27- 29 In 
unselected patients, physicians identified only 1.5% to 8.5% 
of victims.s Clinicians consistently underestimate the preva­
lence of IPV among their patients.28 Physician education and 



chart reminders have been successful in increasing the iden­
tification of IPV.30.31 

Physicians feel they have not been trained to deal with do­
mestic violence and there is little they can do.27.28 Physicians 
working with IPV recognize that it is not a problem that they 
can ''fix'' but one that requires time, as well as working with 
both the patient and community agencies. These physicians 
recognize cues, frame questions to reduce discomfort and val­
idate concerns, and focus on establishing trust and emotional 
safety for women.26 

Physicians rarely discover the abusers in their practice be­
cause they appear normal. If incidents are discovered, abusers 
commonly accuse their partners of exaggeration, do not de­
fme their actions as violent, or dismiss the incident as an ex­
ception. Physicians must not rationalize, minimize, or excuse 
the abuser's violence. Family therapy is not appropriate in a 
setting of violence.3 

Management 

The quality of medical care a battered woman receives often 
determines if she will follow through with referrals to legal, 
social service, and health care agencies.9 It is critical for the 
physician to breach the battered woman's isolation and to val­
idate her view of reality by telling her that spouse abuse is a 
crime, that she does not deserve abuse, that things can im­
prove, and that her feelings of defeat are a result of the 
abuse.9,1l 

Physicians may inadvertently retraumatize the woman by 
blaming her, or insisting she leave, not realizing women are 
at the greatest risk of being brutally beaten or killed when 
they leave their abuser.3,1O,15,27,32 Physicians may diagnose 
anxiety, depression, or substance abuse without realizing 
these are a result of ongoing abuse. This labels the victim, de­
lays appropriate intervention, and, if psychoactive drugs are 
prescribed, increases the risk of suicide.2o,27,29 

Physicians must not only diagnose domestic violence but 
also establish its severity and the woman's risk. Immediate 

Table 28.1. Features Associated with Increasing Risk of 
Intimate Partner Violence 

Increasing frequency of violence 
Increasing severity of injuries 
The presence of weapons 
Substance abuse 
Unemployment 
Threats and overt forced sexual acts 
Threats of suicide or homicide 
Surveillance 
Abuse of children, pets, other family members, or the 

destruction of treasured objects 
Increasing isolation 
Extreme jealousy and accusations of infidelity 
Failure of multiple support systems 
A decrease or elimination of remorse expressed by the 

batterer 
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Table 28.2. The Components of an Abused Woman's 
Safe Plan 

Places to which she could flee-one primary and two 
backups 

Cash 

Telephone numbers 
Transportation 

Bag packed for her and children 
Documents (or copies) 

Driver's license 
Birth certificates 
Social security card 
Welfare card 
Health and other insurance policies 
Bank statements 
Protection orders/restraining orders 
Immigration papers 

An extra set of keys to home and car 
Evidence of abuse such as names and addresses of witnesses, 

pictures of injuries, and medical reports 
Something meaningful for each child (blanket, toy, book), but 

if the children are old enough, she should talk to them 
about safety-how to call for help and where to go to keep 
themselves safe 

danger must be assessed. The best way to ascertain the 
woman's risk is to ask: "Are you safe tonight? Can you go 
home now? Are your children safe? Where is your batterer 
now?" If she says she is in immediate danger, the physician 
should believe her and begin to explore safer options. Con­
tinued support, validation, risk assessment, documentation, 
and practical advice comprise the "treatment" of domestic vi­
olence. At each visit immediate danger must be assessed, fea­
tures associated with increasing risk reviewed (Table 28.1), a 
safe plan established or reviewed (Table 28.2), and docu­
mentation provided. Scheduled follow-up visits provide the 
patient opportunities to acknowledge the validity of her ex­
periences, the difficulties in her situation, and the chance to 
reassess her options. By facilitating rather than directing 
change, physicians can focus on the process of empowerment 
rather than on the outcome of leaving.27 Physician behaviors 
that have been found particularly helpful or unhelpful by bat­
tered women are summarized in Table 28.3.33,34 

Documentation 
The physician's documentation provides the history and evi­
dence of abuse. The abused woman needs to know that her 
records are confidential unless she decides to use them. Notes 
should be nonjudgmental and precise, and should document the 
chronology. The chief complaint and a description of abusive 
events should use the patient's own words. Include a complete 
description of any injuries with body diagrams, specifying the 
type, number, size, location, and age of any injuries, and the 
explanation offered. Photogcaphs should be taken before med­
ical treatment, if possible, and should include a reference ob­
ject (such as a ruler) to convey relative size, and the face of the 
woman in at least one. All photographs should be dated and 
kept with the consent form.35 The physician's record should 
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Table 28.3. The Desirability of Common Physician Behaviors 
Identified by Abused Women 
Desirable behaviors 

Performing a careful, sensitive medical examination 
Asking for concerns or questions 
Listening 
Expressing emotional support 
Providing reassurance that the beating was not the 

woman's fault 
Being compassionate and respectful 
Noticing body language 
Stating that abuse is wrong under any circumstances 
Asking or offering to call the police 

Undesirable behaviors 
Not scheduling a follow-up visit 
Insisting that the woman get away from her abuser 
Calling the police without the woman's permission 
Treating physical injuries without asking how they occurred 
Recommending couple counseling 
Going along with the patient's explanation of the injury, 

even if inconsistent with injuries 
Acting as if the abuse was not serious because the physical 

injuries were not serious 
Acting as if he/she did not care that an assault had 

occurred 
Telling the woman things could be worse 

also include the results of diagnostic procedures, referrals, and 
recommended follow-up, and should record any contact with 
the abuser. The badge number of the investigating officer, if 
the police are notified, should be noted'· 

The Process of Leaving 
Separation from an abusive partner is an ongoing proc­
ess.14.32,3i,38 Abusers respond predictably when their partner 
leaves, first trying to locate her, and apologizing and prom­
ising to change, but if the woman does not return, then they 
become threatening, embarrassing her in public or harassing 
her. Women are five times more likely to be murdered by 
their partner during the separation than before the separation 
or after divorce. Seventy-five percent of calls to the police 
and 73% of emergency room visits occur after separation.S,32 

Most women eventually leave or change an abusive rela­
tionship, but it may involve returning repealedly and may take 
years.I •• 32 In one longitudinal study, after 21/2 years three 
fourths of the battered women were no longer in violent rela­
tionships; 43% had left, and in 32% the violence ended. l4 

Women report going through stages of reclaiming their self as 
they separate from their abusive partners.38 Initially they are 
shocked, fearful, and asbamed, and want to deny the abuse. Af­
Ier recurrent abuse, !bey problem solve, trying 10 change their 
behaviors or the circumstances to avoid or minimize abuse and 
hoping for improvement. Isolation, power imbalance, and al­
ternating abusive and kind behaviors predispose victims to the 
formation of strong emotional attaclunents to their abusers and 
explain why battered women struggle to separate themselves 
emotionally from their abusers and often return after leav­
ing.9,11 Eventually, abused women realize that no matter what 
!bey do the abuse is unavoidable and they need to separale both 

emotionally and physically. The ability of a woman 10 separale 
depends on her resources, both material (job, housing, social 
supports, legal services, and child support) and psychological 
(self-esteem, resisting self-blame).32.37 Subsequent violence by 
her partner, especially threats against the children and inade­
quale legal protection, are often cited by women as a reason 10 
return to an abusive relationship. Eventual recovery from an 
abusive relationship is characterized by establishing a safe and 
separale living situation, grieving the loss, and later develop­
ing a new sense of oneself and one's abuse history.20,32,3i,38 

Legal Issues 
Battered women may take civil actions, which include filing 
a protective order or seeking an injunction or restraining or­
der. They may also choose to fIle criminal charges, including 
prosecution for assault and battery, aggravated assault or bat­
tery, harassment, intimidation, or attempted murder. How­
ever, the legal response to domestic violence is less than op­
timal. The woman is likely to know whether the batterer will 
adhere to court orders.3,36 Physicians should refer batterers to 
an appropriale stale-certified batterer treatment program, but 
also need to realize that the enrolment of the batterer in a 
program, or even a restraining order, in no way guarantees a 
woman's safety.l2,39 

Most states require reporting of criminal assaults; however, 
some states now have mandatory reporting of domestic vio­
lence. These laws have not increased reporting, and without 
the necessary support services this has put victims at risk and 
fearful of confiding in their physicians, and physicians be­
come conflicted about their obligations to report versus their 
concern for their patient's safety.36,40 The Joint Commission 
on Accreditation of Health Care OrganizatiollB require poli­
cies for the identification and assessment of abuse victims and 
the education of providers.36 

Prevention 
Primary prevention of domestic violence will be achieved 
only by challenging the roles of violence and patriarchy in 
society. 1bis includes educating parents and teens about non­
violent problem-solving strategies and questioning gender 
slereotypes both in individual patient inleractions and through 
school- or community-based prOgrams.8,1O,18,41,42 Secondary 
prevention includes the interruption and elimination of inter­
generational abuse of all kinds, challenging popular media 
images of gendered violence, and treating the cofactors of al­
cohol and substance abuse. 18,42 Tertiary prevention can be 
achieved by identifying victims and their abusers and help­
ing each one. When available, battered women's shelters are 
effective, although few of the women in need can access them. 
Court-ordered programs for male batterers have had some suc­
cess in the reduction of battery. Education, referral, outreach, 
and brief intervention programs by clinicians or volunteers 
have"been shown to increase women's adoption of safe be­
haviors and to decrease abuse.43,44 Comprehensive commu­
nity-based programs for the identification and treatment of 
both victims and perpetrators are the most effective.II ,18 



Family and Community Issues 
Treatment of domestic violence requires working in partner­
ship with community agencies not only for individual patients 
but also as an advocate for increased and coordinated serv­
ices, public education, and research.41 ,4S It is hoped that the 
recent passage of the federal Violence Against Women Act 
of 2000 will increase services for families. Many communi­
ties and states operate toll-free 24-hour domestic violence hot­
lines. Excellent Web-based resources are available, but vic­
tims need to be warned about Internet tracking by abusers and 
cyber stalking.46 Some recommended sites for victims and 
professionals include the following: Family Violence Pre­
vention Fund, http://www.fop/org; Crisis Support Network, 
http://crisis-support.org; Violence Against Women Office of 
Department of Justice, hup://www.ojp.usooj.gov/vanw; Min­
nesota Center Against Violence and Abuse, an electronic clear­
ing house, http://www.mincava.umn.edu; Centers for Disease 
Control and Prevention's National Center for Injury Prevention 
and Control and Family and Intimate Violence Prevention 
Program, http://www.cdc.govlncipddvplfivptlfivpt.htm; and the 
National Coalition Against Domestic Violence, hnp:llwww. 
ncadv.orgl. The National Domestic Violence Hot Line is 
1-800-799-SAFE. 

Families that engage in one form of family violence are 
likely to engage in others.8 Family physicians are in a unique 
position to interrupt the cycle of violence and to effect posi­
tive change in the lives of both the victims and the abusers, 
as well as the children affected by domestic violence. 
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29 
Sexual Assau It 
Diane K. Beebe 

Sexual assault is a violent crime. The tenn is used inter­
changeably with rape and is defined as any forced attempt or 
completed act of vaginal, anal, or oral penetration by a part 
of the accused's body or foreign object without the victim's 
consent. Force may be physical or psychological coercion,l 
Lack of consent may include being under age 18 years or hav­
ing impaired mental functioning owing to drugs, alcohol, 
sleep, or unconsciousness. 

Occurrence 
One of 6 women, more than t 7 million, and one of 33 men, 
nearly 3 million, in the United States age 18 and older report 
having been victims of a completed or attempted sexual as­
sault. There is a lifetime prevalence of rape of nearly 18% for 
women and 3% for men? although some studies place it as 
high as 39% for women. 3 Of the women victims, more than 
half were younger than agc 18 when they experienced their 
first attempted or completed rape.:? 

These statistics underestimate the true number of sexual as­
saults occurring annually in the United States. Many such 
crimes on the homeless, on those living in group facilities, 
and on those unavailable for surveying go unaccounted. As 
reported by victims, less than one third of incidents are re­
ported to law enforcement.4 Women assaulted by a partner 
are significantly less likely to report the assault. Victims are 
reluctant to report it because they fear embarrassment. the as­
sailant, or other people finding out, and they feel a sense of 
responsibility for the assault. 3 The most common reason for 
not reporting was that it was considered a personal matter. 
Victims who do report cite the fear of a repeat assault by the 
offender.4,5 Because the rates of arrest and conviction for sex­
ual assault are low, victims may feel a sense of futility. Ratcs 
of arrest vary, depending on state laws mandating reporting 
or arrest. 

In nearly three out of four incidents, the offender was 
known to the victim, with approximately 60% of these as­
saults occurring at the home of the victim, a friend, a rela­
tive, or a neighbor. Sexual assaults by strangers are more 
likely to occur on the street or in commercial property. Two 
thirds of sexual assaults occur between 6 P.M. and midnight.4 

Impact 
Apart from the tremendous personal burden for victims and 
their families, the economic burden of sexual assault includes 
health care costs, lost income from work, and legal or court­
related activities.s Women victims of sexual assault have an 
increased number of physician and emergency room visits for 
up to 3 years following the assault.6 

Female Victims 
The annual rate of sexual assault in the United States is 8.7 
rapes per 1000 women age 18 and 01der.2 Over 90% of fe­
male rapes involve a single assailant.s In the U.S., the high­
est rates of sexual assault occur in the below 35 age group; 
however, 2% to 3% of all sexual assaults occur in post­
menopausal women. As the only age group predominantly as­
saulted by strangers, older women are particularly vulnerable 
due to decreased physical strength, stamina, and mobility. 
Many elderly women live alone and have caregivers, often 
strangers, in their homes.o 

Male Victims 
The victimization rate for males in the U.S. is 1.2 rapes per 
1000 men age 18 and older, accounting for over 111,000 rapes 
annually. 2 Male sexual assault does not occur only in institu­
tions. Assault by strangers and multiple assailants are more 
common among men. Men are more likely to sustain serious 
injuries, with a higher rate of anal assault than for women. Men 
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are less likely to report the crime and more likely to seek treat­
ment for nongenital injuries.1S.7 Expected to be in control, to be 
able to defend themselves, and to be the sexual aggressor. men 
fear the shame, societal disbelief, and potential judgment of be­
ing homosexual. Male sexual assault suggests nothing regard­
ing the sexual orientation of the victim or the perpetrator. Most 
perpetrators identify themselves as heterosexual' 

Intimate Partner Violence 
Nearly 64,000 women a year, 56 per 100,000, are victims of 
sexual assault by their intimate partner. l An intimate partner 
is a current or former spouse, an opposite- or same-sex co­
habitating partner, a boyfriend or girlfriend, or a date. Ap­
proximately 6% of all sexual assaults are by a corrent spouse.5 

Women often feel socially pressured to have sexual relations 
with their husbands, regardless of their feelings about the sit­
uation or the type of sexual activity. Sex may be used as a 
bargaining tool against anger, extramarital affairs, or limita­
tions of money and other resources. Marital sexual assault is 
more frequent in martiages characterized by other forms of 
violence or involving alcoholic husbands. Laws against 
spousal sexual assault now exist in most states. The effects 
on victims of marital sexual assault may be more severe than 
victims of stranger sexual assault. Long-term effects include 
distrust of men, an increased phobia of intimacy, and sexual 
dysfunction." 

Date Rape 
One of the most important risk factors for date and acquain­
tance rape is prior victimization or past sexual abuse. Re­
ported rates of date rape in the college population range from 
13% to 27% of women, with approximately 50% reportiog 
some type of unwanted sexual contact.1O Victims and perpe­
trators often view the occurrence of date sexual assault dif­
ferently, with perpetrators seeing no harm done. Risk factors 
for date rape in women include views that condone sexual ag­
gression, younger current age and age at fIrst date, previous 
sexual activity, greater age difference between the man and 
the woman. and alcohol use by either the victim or the per­
petrator. Concern over substance-related rape is increasing 
with the using of "date-rape drugs" such as flunitrazepam (Ro­
hypnol). a potent sedative.lO,ll Lacking color, taste, or odor, 
the drug is often unintentionally ingested, and effects appear 
in less than 30 minutes. Impaired memory and judgment, loss 
of inhibition, confusion, and eventual unconsciousness make 
the victim vulnerable to attack.12 Dating violence is not lim­
ited to younger women. Studies have shown that, similar to 
younger women, over 65% of women over 40 years reported 
unwanted affection and physical contact on dates.13 

Family Physician's Role 
Most victims of sexual assault are more likely to seek help 
from their primary care physician than from mental health 
professionals, sexual assault crisis centers, or victim assis­
tance programs. 14 The function of the physician is not to de-

tennine if a sexual assault has occurred. Rape is a legal, not 
a medical, term, and the commitment of a crime is determined 
by the courts. The physician's responsibilities involve treat­
ment of physical injuries, history docornentation, careful 
physical examination, evidence collection, prevention of sex­
ually transmitted disease and pregnancy, psychological sup­
port, and arrangements for follow-up counseling.6 Physicians 
should be involved in training personnel, developing hospital 
protocols, and addressing the medical, psychological, safety, 
and legal needs of victims. IS A community plan should uti­
lize the cooperative efforts of law enforcement agencies, lo­
cal governments, courts, hospitals, and other relevant organ­
izations to provide total care for victims. 

Care of the Victim 
Only one third of women who sustain injuries seek medical 
care,2 with women assaulted by a stranger more likely to seek 
treatment.3 The patient should be examined in a private, quiet 
area in the emergency room or clinic. The patient's verbal 
and signed consent for examination, for evidence collection, 
and for release of information to law enforcement must be 
obtained. Explanation of each step is important to allow the 
patient as much control as possible over the situation.6 If 
available, a specially trained rape crisis counselor should be 
called to remain with the victim. A friend or relative should 
bring the victim a change of clothes and may remain with the 
victim tlrroughout the examination if desired. 

History 
Questioning should be non judgmental so that the victim's 
feelings of self-blame for the assault are not heightened. The 
written record should carefully record the patient's account 
of the incident. The pertinent history is outlined in Table 
29.1.6 

Physical Examination 
Nearly a third of female rape victims sustain injuries, and the 
risk of injury increases if the assailant is a current or former 
intimate partner.2 The sooner evidence is collected after an 
assault, the better, preferably within 72 hours. 16 The patient 
should disrobe carefully over a clean cloth or paper sheet so 
that any debris or hair present on the clothes may be recov-

Table 29.1. Pertinent History 

General medical history: allergies, medications, immunizations, 
illnesses 

Sexual history: date of last consensual intercourse, 
contraceptive use, last menstrual period, past genitourinary 
infections 

Assault history: number and sex of assailants, relationship of 
perpetrator to victim, types of sexual assault including 
ejaculation, physical violence including use of weapons, 
foreign objects or restraints, use of drugs or alcohol, 
specifics (date, time, location) of assault 

Postassault activities: change of clothing, douching, bathing, 
urination, defecation, mouth rinsing 



ered. Only the victim should handle the clothes to avoid con­
tamination. The clothes are placed in paper, not plastic, bags, 
as plastic may enhance bacterial growth on blood or body 
fluid stains. In female victims the most common sites of ex­
tragenital trauma are the mouth, throat, wrists, arms, breasts, 
and thighs17 A carefnl description of the findings is essen­
tial. Drawings and diagrams of injuries, noting the location. 
size, and color of wounds, hums, lacerations, or abrasions are 
helpful. The use of a Wood's lamp is routine to examine the 
perineal and inner thigh area, though not all seminal stains 
are detectable with a Wood's lampl. Any fluorescent areas 
are swabbed with cotton swabs for collection. Vaginal swabs 
should be obtained even if there are no visible pooled secre­
tions. Pubic hair should be combed over a sheet of paper to 
catch any material that can identify the assailant; plucked or 
cut pubic and head hairs can be used to identify which hairs 
belong to the victim. Scrapings from under fingernails are col­
lected if the victim reports a struggle.16 

The vaginal examination is perfonned gently with a small 
speculum lubricated only with water. Lubricants may he sper­
micidal and interfere with wet mounts. The hymen, vaginal 
walls, cervix, and rectum are examined for lacerations or abra­
sions. Examination with a colposcope is superior to gross vi­
sualization alone in detecting genital trauma. Toluene blue 
may also increase detection of perineal lacerations.7 Biman­
ual pelvic examination is performed to assess any masses or 
tenderness. In male victims, testicles are examined for evi­
dence of trauma. 

Collection of Evidence 
Evidence shonld be collected regardless of the initial decision 
of the victim about pursuing criminal prosecution of the al­
leged assailant. Evidence not collected cannot be retrieved 
should the victim later decide to file charges. A "chain of ev­
idence" must ensure that each step of evidence collection is 
documented by the person collecting and handling the spec­
imens. All collected specimens should be air-dried, sealed, 
dated, and transported by a police officer to a local crime lab­
oratory. Results of collected tests are not returned to the physi­
cian; therefore, duplicate samples pertinent to proper medical 
treatment should be collected at the time of the examination. 18 

Secretions are collected with cotton swabs from the vagina, 
rectum, and oral cavity. Forensic analysis can detect the pres­
ence of spermatozoa and seminal plasma components. Motile 
sperm may be recovered from the vagina for several hours 
following ejaculation. Nonmotile sperm may be detected for 
24 hours in the vagina and rectum, but may be recovered from 
cervical mucus for several days.19 Douching, urination, and 
administration of oral contraceptives, which change the cer­
vicovaginal environment, decrease the likelihood of sperm re­
covery after an assault.20 Less than 50% of sexual assault 
cases will have seminal evidence recovered; however, crime 
lab analysis will conunonly find evidence of semen that is not 
noted in the emergency room. Sperm has been found in 45% 
of cases where sperm was not noted in the emergency de­
partment.? The mouth is swabbed for detection of speno and 
acid phosphatase even if the victim has eaten, drunk, brushed 
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the teeth, or gargled. Spermatozoa may be recoveted from the 
oral cavity, although salivary enzymes usually destroy semi­
nal fluid within hours.19 The absence of sperm does not pre­
clude sexual assault.21 Fifty percent of assailants experience 
impotence or ejaculatory dysfunction.22 An absence of sperm 
may also be due to vasectomy or azoospermia of the as­
sailant. 21 In these cases, penile epithelial cells still exfoliate 
into the vagina and may be detected with enhanced techniques 
for identification of nonsperm male cells in cervicovaginal 
smears.20 All swabs are sent to a forensic laboratory for de­
termination of the enzyme acid phosphatase and the plasma 
glycoprotein p30. Both are present in high concentrations in 
prostatic secretions and are best detected within 48 hours af­
ter coitus. 19 

Genetic typing of semen, blood, and vaginal fluid can help 
identify an assailant. These fluids contain high levels of four 
genetic markers: ABO blood group antigens, phosphogluco­
mutase, peptidase A, and deoxyribonucleic acid (DNA). Since 
80% of the population secretes blood group antigens into other 
body fluids, the victim's secretor status must be detenuined 
by blood and saliva analysis. Peptidase A and phosphogluco­
mutase are present in semen regardless of secretor statuS.16,19 

Sexually Transmitted Disease Prevention 
The risk of acquiring a sexually transmitted disease (STD) 
from a sexual assault is estimated at 5% to 10%. The risk of 
human immunodeficiency virus (HIV) transmission in a sin­
gle sexual assault is estimated at less than 0.1 % and may be 
related to factors such as the type of penetration, number of 
assailants, and viral load of the assailant.6 There are no for­
mal recommendations for HIV prophylaxis. The risks, side 
effects, cost, and need for close monitoring and follow-up 
testing should be discussed with each victim.6,23 Positive cul­
tures and studies from specimens obtained up to 24 hours af­
ter the assault may represent preexisting disease. Diseases 
with long incubation periods may not be detected if follow­
up is incomplete. Table 29.2 outlines recommended exami­
nations and treatment for STDs··24 (also see Chapter 41). 

Pregnancy 
The risk of pregnancy from a single rape is estimated to be 
up to 5% in fertile victims.· Preexisting pregnancy can be de­
tennined by serum human chorionic gonadotropin ,B-subunit 
assay. Physicians are obligated to offer treatment for the pre­
vention of pregnancy and document patient counseling (Table 
29.2). Pregnancy prophylaxis must be administered within 72 
hours of the assault. The teratogenicity and I % failure rate of 
postcoital medications should be explained. 18 If the patient 
does not desire immediate treatment, a serum pregnancy test 
may be repeated in a week. 

Emotional Reactions and Psychological Sequelae 
Sexual assault victims may display a variety of emotions im­
mediately following an attack. The expressed style, with vis­
ible agitation, anxiety, and crying, is often exhibited. How­
ever, many victims present with the quiet, calm, seemingly 
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Table 29.2. Sexually Transmitted Disease (STD) and Pregnancy Recommendations24 

Condition 

Gonorrhea! 

Diagnosis 

Culture all sites; urethral swab (males) 
Reculture in 2 weeks if not treated 

Treatment 

Ceftriaxone sodium 125 mg 1M plus azithromycin 
1 g po or doxycycline 100 mg po bid X 7 days Chlamydia 

Syphilis RPR or VDRLi repeat in 6, 12, 24 weeks if NR No prophylaxis; treat if positive 

HIV HIV baseline; repeat in 6, 12, 24 weeks if negative Consider zidovudine (AZT) 200 mg po tid and 
lamivudine 150 mg po bid for 4 weeks6 

Hepatitis B vaccinationi complete HBV series in 
1 to 2 and 4 to 6 months 

Hepatitis B Hepatitis B surface antigen 

Trichomonas 

Pregnancy 

Wet preparation; repeat in 2 weeks if untreated 

Serum J3-hCG; repeat in 2 weeks if negative 

Metronidazole 2 g po 
Ethinyl estradiol/norgestrel 2 tabs initially, repeat 

in 12 hours 

RPR or Venereal Disease Research Laboratory (VORL) = serologic test for syphilisi HIV = human immunodeficiency virus; HBV = 
hepatitis B virus; J3-hCG = human chorionic gonadotropin; NR = nonreactive. 

removed affect of the controlled style.6,25 The emotional 
sequelae of sexual assault are significant and can be long­
lasting even if physical signs are limited. Not only does the 
assault victim require special attention, the victim's spouse, 
family. and close friends also need support and counseling. 
The care a patient initially receives influences recovery.26 Up 
to one third of victims develop posttraumatic stress disorder 
and one third experience a major depressive episode within a 
year of the assault. 6 Sexual assault may also be a risk factor 
for somatization, panic disorder, obsessive-compulsive disor­
der. somatiform disorders. eating disorders. drug or alcohol 
abuse, and dependence and dissociative disorders.27 

Male victims commonly report sexual dysfunction, rang­
ing from long periods of abstinence to periods of promiscu­
ity. as well as difficulty during intercourse. Men may also 
question their sexual orientation following an assault. 28 

Personal characteristics of the victim, characteristics of the 
sexual assault, and the victim's social support system influ­
ence the posttraumatic response. More severe responses are 
seen in patients with a history of severe psychiatric symp­
toms, previous sexual violation, and concurrent life stresses. 
The single most important factor in recovery is the victim's 
social support system.29 

Table 29.3. Rape Trauma Syndrome: Psychological Sequelae 

Acute phase-may last days to weeks 
Disbelief, numbness, humiliation, feelings of violation 

Controlled style-subdued feelings, slow, soft speech 
Expressed style-emotional lability, expressed anxiety, 

fear, shame, guilt 

Reorganized phase 
Outward adjustment stage 

Deals with practical, usual matters 
Denies feelings about rape 
Experiences flashbacks 

Personal integration stage 
Depression, inability to stop thinking about rape 

Recovery stage 
Return to normal functioning 

Rape Trauma Syndrome 
The rape trauma syndrome is applicable to all sexual as­
sault victims- and is outlined in Table 29.3. The acute dis­
organization phase can last a few days to several weeks. 
The second recognization or reorganization phase lasts 
weeks to years.6,25 

Follow-Up 
Referrals for counseling should be made before the patient 
leaves the emergency room. Victims also need a follow-up 
appointment in I to 2 weeks to ensure adequate healing of 
injuries; to repeat serologies, cultures, and pregnancy test­
ing; to complete hepatitis vaccinations; and to treat other 
medical conditions. Reexamination in a couple of days may 
reveal bruising that may not become visible for at least 48 
hours? 

Prevention 
Family physicians have a special opportunity to counsel pa­
tients, adolescents in particular. to reduce their risk of sexual 
assault. Effective communication regarding dating expecta­
tions can prevent unplanned or unsupervised activity where 
sexual assault may occur. Both sexes should be warned about 
the relationship of alcohol and drugs to sexual assault. 
Low self-esteem, self-destructive behavior, eating disorders, 
sleep disturbance, regressive behavior, acting out, or abrupt 
behavioral change may indicate undisclosed sexual assault. 18 

Many college campuses are initiating mixed-gender date sex­
ual assault workshops to increase awareness, promote shared 
responsibility, and facilitate discussion. These workshops, 
along with programs targeted for individual female and male 
audiences, have shown some success in modifying attitudes 
and increasing awareness. 10 

The family physician should support community cam­
paigns to dispel common myths regarding rape. Common 
misperceptions include that victims are in someway re­
sponsible for the assault or that they could have done more 
to avert it. 



Conclusion 
Sexual assault is a violent, not a sexual, act. It is a pervasive 
crime with physical and psychological impact. Family physi­
cians must be prepared to recognize and assess victims of sex­
ual assault. One study of medical schools in the United States 
and Canada found that 58% of curricula did not include for­
mal teaching on adult domestic violence and sexual assault. 30 

The physician's role involves history taking. physical exam­
ination, collection of legal evidence, injury treatment, pre­
vention of sexually transmitted diseases and pregnancy, psy­
chological support, and follow-up counseling. The initial care 
given to victims, with the attention of the family physician to 
both medical and psychological aspects of treatment, posi­
tively influences recovery. 
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Family Stress and Counseling 
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Patients often present to their family physician with symp­
toms and problems that are largely related to stress experi­
enced in the family context. Less often, patients identify fam­
ily stress as a source of the symptoms they are experiencing. 
The challenge for the family physician is to accurately assess 
the roJe that family stress plays in a patient's symptoms and 
decide what interventions are most appropriate and effective. 
The physician needs to use a biopsychosocial approach, with 
particular attention to the role family may play in the patient's 
problems, assess the family dynamics that may contribute to 
the patient's difficulties, and decide if the problem is appro­
priate for primary care counseling. 

1bis chapter presents basic principles and guidelines for 
identifying family stress, assessing family functioning, and in­
tervening with families. Marital stress and marital problems are 
used as an example of bow to deal with family stress. The com­
mon problems that families face and the principles of treating 
these problems are discussed. A case vibTJlette illustrates how 
marital stress may present and be managed in a clinical setting. 
Chapter 4 discusses many of the principles underlying this ap­
proach and how to interview families in clinical practice. 

Dimensions of Family Stress 
There are many types of family stress that patients experi­
ence. Family stress can occur within the family or result from 
outside events affecting the family. It can occur with nonna­
tive transitions or be the result of nonnonnative crises. In­
trafamily stress may result from acute events, such as the 
serious illness or death of a family member, or from long­
standing interpersonal difficulties, such as marital conflicts or 
chronic parent-child problems. External stresses, such as loss 
of employment, natural disasters, or forced relocations, may 
result in family members' feeling they lost a sense of control 
over their lives. Some family stressors are a normal part of 

the family life cycle, such as the illness or death of an eld­
erly family member. Desired life cycle events, such as mar­
riage and childbirth, can also be stressful and result in emo­
tional distress and health problems. 1,2 Nonnormative crises 
that occur out of phase or sequence in the life cycle, such as 
an unwanted pregnancy or the illness of a child, can be par­
ticularly stressful. 

The family physician should be alert to the unique issues 
that particular family stressors present and to special ap­
proaches to helping families cope. Some of these issues are 
discussed in other chapters in the book, including death and 
bereavement, substance abuse, physical and sexual abuse, and 
mental health problems. Marital problems (or problems in any 
committed relationship), ranging from marital dissatisfaction 
and conflict to separation and divorce, are common and of­
ten seen in family practice. These problems are presented to 
the physician in many forms, including acute physical or psy­
chological symptoms, exacerbation of a chronic illness, or 
problems with children. The challenge of handling marital 
problems in the office illustrates most of the challenges of 
dealing with other fonns of family stress. The physician must 
see both members of the couple and use special skills to in­
terview the couple in conflict and deal with secrets between 
family members. The physician frequently must resist the pull 
to take sides in a conflict. Finally, serious or chronic marital 
problems usually require referral to a family therapist and on­
going collaboration. 

Research has clearly demonstrated that stress has a signif­
icant negative impact on health and that the family is the most 
common source of stress in individuals' lives.3 Chapter 4 re­
views current research on the impact of family stress on 
health. Many retrospective and prospective studies have 
shown that an increase in stressful life events precedes the 
development of a wide range of diseases. The two most stress­
fullite events are the loss of one's spouse by death or by di­
vorce, and both of these events are associated with signifi-



cantly increased morbidity and mortality. On the other hand, 
family support has a strongly positive influence on health and 
can buffer the impact of stress.4-7 By recognizing family 
stress and the ways in which it can affect an individual's 
health, the family physician has an opportunity to prevent 
some of these adverse outcomes. 

Principles for Dealing 
with Family Stress 
There are some basic principles for treating problems related 
to family stress. These principles are relevant for the full range 
of family difficulties, but for illustrative purposes are applied 
to a couple dealing with physical complaints and marital 
discord. 

Because family stress often presents in an individual as 
physical symptoms, the first principle is that it is important 
for the physician to understand the family context of every 
patient's problem.8,9 Patients seldom come to their physician 
with a complaint about family stress or a family problem. 
They usually present with a physical symptom related to the 
psychosocial problem. The patient may be aware only of the 
physical symptom and not connect it to family stress or may 
consider a physical symptom as the more appropriate "ticket" 
to see the doctor. These physical symptoms may represent 
some type of somatization for which there are no physiologic 
abnormalities, ranging from simple stress-related symptoms 
(e.g., headaches, fatigue, difficulty concentrating) to full­
blown somatization disorder. Thesc symptoms may also be 
the result of stress-related illnesses (e.g., peptic ulcer disease 
or irritable bowel syndrome) or exacerbation of an underly­
ing chronic disease related to poor compliance with medical 
treatment. Physical symptoms can be associated with or 
caused by psychiatric problems related to family stress, such 
as depression, substance abuse, and physical or sexual abuse. 
The physician should be alert to all these possibilities. 

Two techniques are helpful for detecting family stress or 
other psychosocial problems in medical patients. The first is 
to be aware of "red flags" indicating psychosocial factors that 
may play an important role. 10 A more detailed psychosocial 
assessment may then be helpful. These flags include common 
stress-related symptoms such as headaches, unexplained or 
inconsistent physical symptoms, a change in the patient's af­
fect or the manner in which the clinical history is presented, 
and who accompanies the patient to the visit. 

The second approach is to have a basic understanding of 
the family context of every patient visit. This step may be as 
simple as reviewing the chart to detennine who is in the fam­
ily (especially if it is a family chart ll ) ·or by asking the pa­
tient who is at horne. This information provides not only a 
genogram12 but also the family structure. Knowing family 
members' ages allows the physician to determine what de­
velopmental issues the family may be coping with.2 Other 
simple questions are useful for assessing the family context: 
"How has this problem affected you and your family? What 
does your family think about the problem you are having? 
Have there been any recent changes or stresses at home that 
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Fig. 30.1. Relations between marital problems, depres­
sion, and health problems. 

you have had to deal with?" By looking for red flags and ask­
ing one or two family-oriented questions, the physician can 
begin to assess the situation effectively and efficiently. 

The following case illustrates a common pattern of prob­
lems seen in family practice: marital stress, depression, and 
obesity with its associated medical problems (Figure 30.l). 

Margaret Schafer is 56 years old and suffers from obesity and mild 
hypertension. She has been Dr. C.' s patient for several years, see­
ing him every 6 months to monitor her blood pressure and to attempt 
weight reduction. On her most recent visit, she complained of fre­
quent headaches, pain in her knees, and feeling tired most of the 
time. On examination, Dr. C. noted that she had gained 20 pounds 
since her last visit and was spilling glucose in her urine. 

Dr. C. inquired more about her mood and learned that she was 
moderately depressed, had frequent crying spells, and had lost in­
terest in her work and hobbies. She was not suicidal but felt help­
less to change her situation. When asked how these problems were 
affecting her relationship with her husband, Mrs. Schafer gave a long 
litany of complaints about him, saying that he ignored her and her 
problems, refused to help out with household jobs, and was spend­
ing more and more time at his job. They had not had sexual inter­
course in over a year. 

Research has shown that these three problems-marital dis­
tress, depression, and obesity-affect each other and are dif­
ficult to treat independently of each other. 13.14 For example, 
epidemiologic studies have shown that women in distressed 
marriages are 20 times more likely to be depressed than hap­
pily manied women. IS Other studies have demonstrated that 
treating depressed patients who have marital problems with 
antidepressant medication or individual psychotherapy is in­
effective if the partner is not involved and the marital prob­
lems are not addressed. 14.16 In this case, Dr. C. suspected de­
pression from the clinical presentation and the patient's affect. 
He inquired about her marriage because of the strong associ­
ation of depression and marital difficulties. By doing so, Dr. 
C. was able to place the patient's symptoms in the larger con­
text of the marriage. 

The second principle is that the biopsychosocial approach 
is essential when dealing with family stress and for avoiding 
a split between biomedical and psychosocial problems. Partly 
because of our culture and medical training, there is a ten­
dency to diagnose problems as either physical or emotional 
and to focus exclusively on one aspect of the problem or the 
other. It is particularly a problem with somatizing patients in 
which serious disease is commonly ruled out, and the psy-
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chological problems are then sought. Most problems have 
some physical and psychological components that are best 
assessed simultaneously. In addition, most problems have an 
interpersonal as well as a psychological or intrapsychic com­
ponent. For example, depression is often caused or exacer­
bated by relationship problems, and these problems may 
worsen as a result of the depression. The biopsychosocial ap­
proach allows the physician to choose the most relevant lev­
els or systems for intervention. To return to the Schafer case: 

At a follow up visit 1 week later, Dr. C. reviewed Mrs. Schafer's 
laboratory results and discussed his assessment with her. He ex­
plained that she was suffering from a major depression and that it 
had caused her to gain additional weight, which had precipitated di­
abetes. He prescribed an oral hypoglycemic and an antidepressant, 
fluoxetine (Prozac). He also suggested that the depression and the 
martial problems influence each other negatively and that the com­
bination of the two was affecting her physical health as well. 

In this case, Dr. C. thought it was important to intervene at three 
levels: treat the medical complications from her obesity, start her on 
an antidepressant, and begin discussing her marital problems. 

The third principle is that it is important for the physician 
to maintain an alliance with each family member and to avoid 
taking sides in any conflict. In our society when problems de­
velop, whether ~ey are riots in our cities or emotional diffi­
culties, we tend to look for someone to blame. Similarly, when 
there are family conflicts, family members may see someone 
else as the problem or the one to blame and then try to get 
others to validate their view. Thus patients may present to the 
physician with complaints about another family member, such 
as "My husband drinks too much," "I think my wife is hav­
ing an affair," or "Our son won't listen to us any more." They 
are usually looking for the physician's support and sugges­
tions for how the faotily member should change. The physi­
cian's usual instinct is to listen to patients' story, empathize 
with them, and support or validate their assessment of the 
problem, inadvertently taking the patients' side in the prob­
lem or conflict. Taking any side, that of the patient or of an­
other party, is rarely helpful when there are family conflicts. 
In fact, it can make it more difficult for the patient to resolve 
the problems. If the physician accepts and agrees with the pa­
tient's view of an interpersonal problem, the patient may use 
the physician's comments against the other person ("My doc­
tor said you are wrong"), which makes it less likely that pa­
tients will change their own behavior ("1 am not the prob­
lem") and more difficult for the physician to engage the other 
family member in counseling to resolve the problem. 

An alternative, more effective way to view family conflicts 
is that they are a result of problematic interpersonal relation­
ships in which each person involved has some responsibility 
and some opportunity for improving the situation. Taking this 
approach, the physician avoids taking sides or blanting any­
one for family problems but works to establish a therapeutic 
relationship with the patient and each person involved in the 
problem. In practice, this approach means listening to the pa­
tient's story and acknowledging and empathizing with the 
stress it is causing without validating the patient's assessment 
as to what the problem is or who is to blame. As early as pos­
sible the physician can explain that with a faotily problem it 

is helpful to involve the other relevant family members. To 
listen repeatedly to a patient complain about another family 
member can be similar to only prescribing pain medication 
for a peptic ulcer; it may make the patient feel better acutely 
but does not deal with the underlying problems. In this case, 
Dr. C. recognized the risk of listening too long to his patient's 
complaints about her husband: 

Mrs. Schafer agreed with Dr. C.'s assessment of her marital prob­
lems and said she thought her husband's ''workaholism'' was mak­
ing her more depressed and causing her to eat more. Dr. C. gently 
interrupted her new complaints about her husband and explained that 
he thought it was important to address the couple's problems, and 
he would be willing to try and help them. She said she wasn't sure 
how Dr. C. could help, but she would appreciate anything he could 
do. Dr. C. said he would be glad to work with and support both of 
them in making whatever changes were necessary. 

The fourth principle is that to adequately assess and treat 
significant family problems, it is necessary to convene other 
relevant family members. It is often difficult to assess or treat 
these faotily problems by seeing the patient alone. When there 
is family or marital distress, it is most efficient to bring the 
other relevant family members in for an assessment session. 
Often a simple invitation (e.g., "I'd like your husbaod to join 
you for the next visit") is all that is necessary. Family mem­
bers often accompany patients to doctor visits and are in the 
waiting room, but if the problems are long-standing or par­
ticularly conflictual, it may take more time and effort to con­
vene the couple or faotily. The other faotily member may be 
reluctant to come in, fearing that the physician will blame him 
or her for the problem. The patient may even say this to the 
family member ("Dr. C. thinks you are causing my headaches, 
so he wants you to come for my next appointment"). Patients 
may also be reluctant to bring the other family member in, 
knowing that the physician will hear another side of the story 
or fearing what changes they will have to make. The patient 
may say that the family member either cannot come in (due 
to work, lack of child care or transportation) or refuses to 
come in (is not interested in the problem, refuses counseling). 
It is important not to accept at face value the patient's word 
that the family member refuses to come in. 

If it seems likely that the family member will attend a meet­
ing, it is often sufficient to ask the patient to invite the fam­
ily member in. The patient can be "coached" with specific in­
structions as to what to say to the family member. If there is 
some uncertainty about how the patient will present an invi­
tation to the faotily member, it can be helpful to write a brief 
letter, in the presence of the patient, inviting the family mem­
ber. The patient can then deliver the note. This method en­
sures that the patient does not distort the physician's message. 
If there seems to be major resistance to the family member's 
coming in, calling the family member directly, with the pa­
tient's pennission (ideally with the patient present), can be 
effective. Family members are more likely to come in if they 
are told how they can help with the patient's problems or con­
cerns and if the physician does not seem to blame the family 
members or immediately suggest that they need therapy. 

If the patient refuses to involve the family member, the 
physician can acknowledge that there is a family problem but 



that the patient is not ready or able to deal with it at this time. 
Involving family members is a process that can take time. It 
is analogous to the patient who has an elevated cholesterol 
level but is not yet willing or able to make dietary changes. 
If the physician is unable to engage the family member in 
treatment, the patient can be referred to a family therapist who 
can spend more time and effort with the patient to try to move 
the other family member into counseling. In the case of Mrs. 
Schafer, further discussion made clear her cautiousness about 
inviting her husband in. Dr. C. had to be sensitive to her re­
luctance without giving up the importance of such a visit: 

Dr. C. explained to Mrs. Schafer that he did not know whether she 
or her husband would decide to change, but he thought it important 
for him to meet with both of them together to learn more about the 
problems they were having and how it was affecting her depression. 
Mrs. Schafer immediately claimed that her husband would never 
come in for a joint appointment, that he avoided doctors, and he 
would never agree to counseling. Moreover, she explained, he could 
not get time off from his job during the day. Dr. C. suggested that 
she think more about it, and they could discuss it at her next visit. 

Sensing that getting Mrs. Schafer's husband into the office would 
be difficult, at the next visit Dr. C. asked her if she objected to him 
calling Mr. Schafer directly to explain the importance of his partic­
ipation. She reluctantly agreed and gave Dr. C. her husband's phone 
number at work. Mr. Schafer was surprised to receive the call, but 
said he shared Dr. c.'s concern about his wife's health and her mood 
swings. Over the past few months, he said she had become so irri­
table that he felt he had to avoid her to keep from being yelled at. 
Dr. C. asked if he would be willing to join his wife at her next med­
ical visit in 2 weeks to share his thoughts about her health and any 
problems that resulted. Mr. Schafer cautiously agreed to accompany 
his wife if Dr. C. thought he might be helpful. 

In this situation, Mrs. Schafer wanted to complain more about 
her husband and his insensitivity but was reluctant to have him 
come in for a session. Dr. C. recognized that the only way to 
evaluate the marital problems accurately was to see the couple 
together and not blame either person for the problems. It is 
common for the reluctant partner to be willing to participate in 
a couple's session as a resource who can be helpful, not as 
someone to be blamed for the patient's problems. 

Occasionally, the physician faces an acute crisis in which 
the safety of a family member is in jeopardy, such as physi­
cal abuse or family violence. In that case, the physician may 
need to intervene on behalf of the individual patient to es­
tablish safety. Such interventions, though, should not be seen 
as taking sides but as addressing an acute crisis in a direct 
manner. It is still important for the physician to think about 
the problem as a complex interaction of many relational fac­
tors. It enables the physician to continue treating the couple 
or family after the crisis. By maintaining an alliance with both 
partners, the physician may be able to avert future crises. 
When the physician is successful in convening a family meet­
ing or conference, it is useful to organize the session ahead 
of time. 

The fifth principle is that when assessing a family or cou­
ple, it is important to have a specific plan for conducting a 
family conference. The general goals of conducting a family 
or couple conference are to join with the family, establish spe­
cific goa1s, faci1itate discussions. identify resources and sup­
ports, and establish a plan that the family can agree to. The 
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details of conducting a family conference are discussed in 
Chapter 4 and outlined in Table 30.1. 

Dr. C. scheduled a 45-minute appointment to meet with the Sehafers 
during an afternoon he nonnally devotes to counseling. He began 
by thanking Mr. Schafer for joining bis wife for the appointment and 
by explaining how helpful it was when a spouse was willing to par­
ticipate in the partner's medical care. He spent 5 minutes learning 
more abOllt Mr. Schafer, his work, and his interests. He then inquired 
about the rest of the family and began constructing a genogram (Fig. 
30.2). He turned to Mrs. Schafer and asked how she was doing. Then 
he asked her husband how he thought she was doing. This quickly 

Table 30.1. Steps for Conducting a Family Conference 

Preconference tasks 
Set the stage 

Choose your contact person 
Establish a rationale 
Establish who will attend 
Set the appointment 

Review the genogram 
Prepare the genogram 
Note the family's life cycle stage 

Develop hypotheses 
Set goals for the interview 
Develop tentative hypotheses about the family and its 

concerns 
Develop a strategy for conducting the interview 

Phases of a family conference 
Phase 1: socialize 

Greet the family 
Orient the fami Iy to the room 
Join with each family member 

Phase 2: set the goals (approximately 5 minutes) 
Solicit goals for the session from each person who wishes 

to speak 
Make each goal clear, concise, and realistic 
Add any other necessary goals 
Prioritize the goals 

Phase 3: Discuss the problem or issue(s) (approximately 15 
minutes) 
Solicit each person's point of view 
Encourage the family to ask questions 
Ask how the family dealt with similar past problems 

Phase 4: Identify resources (approximately 10 minutes) 
Identify family strengths 
Identify medical resources 
Identify community resources 

Phase 5: Establish a plan (approximately 10 minutes) 
Solicit the family's plan 
Contact with the family regarding their concerns, including 

referral or reappointment if necessary 
Ask for any remaining questions about the plan 
Conclude the family conference 

Postconference tasks 
Revise the genogram 
Revise the preconference hypotheses 
Write up a conference report, including 

Attendance 
Problem list 
Assessment of family functioning 
Family strengths and resources 
Treatment plan 

Source: McDaniel et al,l with permission. 
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Fig. 30.2. Genogram of the Schafer family. 

erupted into an argument about their relationship, which Dr. C in­
terrupted. He explained that he could see that Mrs. Schafer's med­
ical problems had caused significant stress for both of them and their 
relationship, and he wanted to hear from each of them about those 
problems. 

One at a time, Dr. C. had Mr. and Mrs. Schafer describe their 
views of the marital problems, blocking any interruptions by the 
other. He inquired more generally about the history of their rela­
tionship and their family, focusing on their achievements, especially 
the raising of two children, who were now adults. This history re­
vealed that the couple had a stable relationship without major diffi­
culties until 2 years ago, when their daughter, to whom Mrs. Schafer 
had been close, married and moved across the country. Since then, 
the couple had been having an increasing number of arguments, and 
Mr. Schafer was spending more time at work. 

The sixth principle is that when treating family or other re­
lationship problems, the goal of treatment is to help the fam­
ily members decide how they want to deal with the problem, 
not to fLX or cure the problem for them. Physicians are trained 
in the treatment of acute medical problems, in which a diag­
nosis is made and a specific treatment is instituted or pre­
scribed. The goal is to cure the disease or treat the symptoms. 
When this approach is applied to psychosocial difficulties, a 
number of problems develop. First, the physician may be 
overwhelmed by the responsibility for curing these difficul­
ties and may avoid identifying them for fear of "opening Pan­
dora's box." Second, these problems are rarely amenable to 
quick fixes or cures but are usually lifelong problems that re­
quire considerable effort to overcome. Lastly, the responsi­
bility for change must lie with the patient and family. The 
physician's responsibility is to make treatment options avail­
able to the patient in a manner that is acceptable to the pa­

tient and family. 

Toward the end of the 45-minute session with the Schafers, Dr. C. 
gave the couple the following assessment: "I can see that you are 
both experiencing a tremendous amount of stress. Part of your dif­
ficulty results from nonnal stresses experienced by couples when 
their last child leaves home and moves away, especially when the 
parents are as close to the child as you are to your daughter. I think 
these stresses have been complicated by Mrs. Schafer's health prob­
lems, which are stressful on their own, and by Mr. Schafer's work 
demands. With all that you are having to cope with, it is not sur­
prising that some of this has come between you and you are having 
some problems in your relationship." 

After soliciting the couple's reaction and general agreement with 

his assessment, Dr. C. made a recommendation: "I am very con­
cerned about the problems you are having, particularly because of 
their impact on Mrs. Schafer's health. I am also concerned about 
their effect on your health, Mr. Schafer, and wonder if you would 
consider coming in for a general checkup. [Mr. Schafer nods]. If the 
two of you have found this session helpful, I would be willing to 
meet with you both for four or five sessions to see if I can help you 
sort out some of these problems and reduce the amount of stress you 
are both experiencing. Then I would see either of you separately for 
your medical problems. What do you both think?" 

The seventh principle is that early on, physicians must de­
cide if they can deal with the family problem via primary care 
family counseling or if a referral to a family therapist is nec­
essary. Deciding whether the family physician can treat a fam­
ily or marital problem with primary care counseling depends 
on the interests, expertise, and time availability of the physi­

cian. Obviously, a physician who does not have the interest, 
time, or additional training in family counseling should refer 
these problems to a skilled therapist. But many family physi­
cians find these problems interesting, challenging, and en­
riching to their practice, and want to counsel families in their 
practice. I? 

Table 30.2 shows the types of problems that can be usu­
ally managed by primary care counseling and those that usu­
ally require referral to a mental health professional. Marital 
or couple's problems can usually be managed by the family 
physician in the following cases: (I) The problem is situa­
tional and has a recent onset. These areas include difficulty 
related to recent changes or life cycle transitions, such as cop­
ing with a new baby, recent illness, and death in the fantily. 
(2) The problem is specific rather than genera\. The more 
clearly a couple can define the problem, the more likely it is 
that brief office counseling can be effective. Vague concerns 
about "communication problems" or being "unhappy with the 
relationship" are likely to be more difficult to treat. (3) The 
couple has a good relationship and is motivated to change. 

Couples who have a long-standing history of difficulties or 

Table 30.2. When to Treat and When to Refer Family 
Problems to a Family Therapist 

Problems commonly seen during primary care counseling 
Adjustment to the diagnosis of a new illness 
Other adjustment or situational disorders 
Crises of limited severity or duration 
Behavioral problems 
Mild depressive reactions 
Mi Id anxiety reactions 
Uncomplicated grief reactions 

Problems commonly referred to a mental health specialist 
Suicidal or homicidal ideation, intent, or behavior 
Psychotic behavior 
Sexual or physical abuse 
Substance abuse 
Somatic fixation 
Moderate to severe marital and sexual problems 
Multiproblem family situations 
Problems resistant to change during primary care counseling 

Source: McDaniel et ai, T with permission. 



in which one partner seems uninterested in counseling should 
be referred to a marital therapist. 

In general, primary care couples counseling should be short 
term with the focus on problem solving. A specific contract 
with the goals and format of counseling can be negotiated 
with the couple. This contract includes the number of sessions 
(usually four to eight), the frequency of visits (weekly to 
monthly), and the length of visits (30 to 45 minutes). The cou­
ple should decide together what changes they want to make 
during counseling, and these goals are used to determine 
whether progress is being made. If significant progress has 
not been made at the end of the agreed-on number of visits, 
the couple should be referred to a marital therapist. 

The use of a quid pro quo technique can be effective for 
short-term marital counseling. With this approach the couple 
identifies the behaviors they would like each other to change. 
Each partner then agrees to try a new behavior in exchange 
for a new behavior the other partner tries. In this way the cou­
ple builds trust and begins to have their needs met. It is of­
ten useful to have the couple cany out specific tasks between 
counseling visits and to give feedback to each other about any 
progress. 

With the Schafers, Dr. C.'s initial assessment was that their marital 
problems were not chronic, their relationship had been healthy in the 
past, and that a trial of primary care family counseling was reasonable. 
The couple agreed, and at the next visit they negotiated a specific con­
tract to meet for six 45-minute sessions 2 weeks apart, focusing on how 
they could reduce the number of arguments they had about household 
chores and find more activities they could enjoy together. 

During these sessions, Mr. Schafer agreed to spend less time at 
work and to assume responsibility for several household chores with­
out his wife asking or reminding him. In return, Mrs. Schafer agreed 
not to nag her husband about being away at work or completing 
chores. She also agreed to mention her knee pain to him only once 
a day. During her subsequent medical visits with Dr. C., Mrs. Schafer 
would begin to complain about her husband, but Dr. C. set a finn 
rule that any discussion about her husband or marital problems had 
to take place during the conjoint sessions. 

Although there was initially some progress in reducing their ar­
guments, both Mr. and Mrs. Schafer were critical of the other not 
living up to his or her agreements. During the course of treatment, 
Mrs. Schafer revealed for the first time that as a teenager, she had 
been sexually abused by her uncle. She said that she had never re­
ally enjoyed her sexual relationship with her husband who in recent 
years had developed intermittent problems with erectile dysfunction. 
She also raised concerns that her husband drank too much, particu­
larly after their arguments. After one argument when he had been 
drinking, she said he tried to hit her in the face with his fist. Thus 
there were many signals that Dr. C. needed to collaborate with a 
family therapist. 

The eighth principle is that it is helpful for the family physi­
cian to establish a collaborative relationship with a family 
therapist with whom the physician can consult or to whom 
patients can be referred. Many family and marital problems 
are too chronic, complex, or time-consuming for the family 
physician to counsel. These problems necessitate referral to 
a marriage and family therapist. Few family physicians have 
been trained as family therapists. This specialty training takes 
several years of supervised training after residency. Family 
therapists share many of the same perspectives and philoso­
phies on patient care as family physicians and are ideal col-
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laborators for mental health problems. Some therapists have 
been trained specifically to help patients and families cope 
with health problems, a field called medical family therapy. I? 

Unlike medical specialists, whom family physicians meet and 
work alongside in the hospital, there are no easy ways to find 
skilled therapists in one's community. The most frequently 
used method for finding a good therapist is to ask respected 
colleagues whom they use and why. The American Associa­
tion of Marriage and Family Therapy, the accrediting organ­
ization for family therapists, has a Web site (www.aamft.org) 
that lists certified family therapists by city. The Collaborative 
Family Healthcare Association is dedicated to developing and 
promoting collaborative models of health care and provides 
consultation through its Web site (www.cfha.org).Perhapsthe 
most useful way to find a good and trusted therapist in the 
community is to arrange face-to-face meetings with several 
recommended therapists to learn about how the therapists in­
teract, their theoretic orientations, and their interests and ex­
perience in interfacing with the medical system. l 

When referring a patient, couple, or family to a therapist, 
it is helpful to consult the therapist early in the process to 
share ideas and strategies and clarify the consultation or re­
ferral question. IS If the referral is the physician's idea rather 
the patient's, it is often necessary to maximize the patient mo­
tivation to see the therapist. Using the patient's language and 
understanding of the problem can help "pitch" the referral. 
Referral for an "evaluation" or "consultation" is usually more 
acceptable than for "family therapy." Some patients hear a re­
ferral for "family therapy" as meaning that their family is bad 
or in some way responsible for the current problem. Having 
the patient make the appointment with the therapist while still 
in the physician's office can also help facilitate the referral. 
With reluctant, difficult, or somatizing patients, a joint ses­
sion with the therapist may be helpful for facilitating a refer­
ral. The timing of a referral to a therapist is important. With 
some patients and families, it takes months or years to reach 
an agreement about a therapy referral. 

Once the couple or family has gone for consultation or for 
ongoing therapy, it is important that referring physicians com­
municate regularly with the therapist and let the patient and 
family know that they will continue to see the patient and col­
laborate with the therapist. 18 

After the fourth session of couples counseling, in which drinking 
and potential violence were discussed, Dr. C. spoke about the case 
with a family therapy colleague, Dr. M., who agreed that a referral 
for marital therapy was indicated. At the next couple's session, Dr. 
C. explained his concerns to the Schafers and said that he wanted to 
involve a colleague with more ex.pertise in marital counseling in the 
treatment. The couple agreed to meet with Dr. C. and Dr. M. for the 
next session at Dr. M.'s office several blocks away. 

At that session, Dr. C. introduced the family therapist, Dr. M., to 
the couple and gave his assessment of the case including his opin­
ion that they deserved marital counseling from a specialist. After 
discussing it together as a group, the couple agreed to see Dr. M. 
for a series of marital therapy sessions while Dr. C. would continue 
to see each of them individually for their medical problems. (Mr. 
Schafer had been diagnosed with mild hypertension and ulcer symp­
toms.) Dr. C. also agreed to continue to prescribe Mrs. Schafer's an­
tidepressant and to communicate regularly with Dr. M. to coordi­
nate their overall health care. 
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Conclusion 
Family stress-related problems are best treated with a family 
approach that is firmly grounded in the biopsychosocial 
model. Recognizing that relationship problems may be a sig­
nificant factor in a patient's somatic complaints is one of the 
most important tasks of the physician when working with pa­
tients who are in a committed relationship. The physician who 
recognizes the importance of relational dynamics to patient 
health can either help couples use their strengths to make 
changes or, as in many cases, refer couples to a marital or 
family therapist. Of all professionals, no one is more advan­
tageously positioned to recognize problems and help couples 
than their family physician. 
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31 
Anxiety Disorders 

Deborah S. McPherson 

Anxiety disorders are among the most frequently occurring 
mental disorders in the general population. They encompass 
a group of conditions that share pathologic anxiety as a ptin­
cipal disturbance of mood with resultant effects on thought, 
behavior, and physiologic activity. This category of disorders 
includes panic disorder with agoraphobia. generalized anxi­
ety disorder, social anxiety disorder, obsessive-compulsive 
disorder, and posttraumatic stress disorder. 

Panic Disorder with Agoraphobia 
Panic disorder is a common, chronic, and potentially disabling 
psychiatric condition that frequently presents in the primary 
care setting. The disorder is characterized by the experience 
of two or more unexpected panic attacks followed by per­
sistent concern about future attacks or change in behavior to 
avoid panic attacks. Panic attacks are characterized as discrete 
episodes of intense fear or discomfort associated with nu­
merous somatic and cognitive symptoms (Table 31.1). Symp­
toms occur abruptly and reach their maximum intensity within 
10 to 15 minutes. Episodes rarely persist longer than 30 min­
utes.' By definition, panic attacks are not caused by any un­
derlying medical condition, due to the effects of a drug or 
substance, or attributable to another psychiatric disorder 
(Table 31.2). 

Panic attacks are common, with 15% of respondents in the 
National Comorbidity Survey reporting at least one in their 
lifetime; 3% of respondents reported a panic attack in the 
month preceding the survey. 2 Panic disorder has a lifetime 
prevalence of 2% to 4% in adults and occurs twice as often 
in women as in men. In half of the patients, agoraphobia is 
also present. In these cases, patients avoid situations or places 
where help may be unavailable or escape difficult if a panic 
attack occurs. Symptoms can become so severe that patients 
are almost totally disabled. Patients are unable to predict when 
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attacks will occur, although certain situations may be associ­
ated with the attacks, such as driving a car or using public 
transportation. The disorder usually begins in late adolescence 
to middle adulthood and is infrequent after age 50. Early on­
set carries a greater risk of comorhidity, chronicity, and im­
painnent. Between 50% and 65% of patients with panic dis­
order have had at least one episode of depression, and 20% 
to 30% suffer from alcoholism or substance abuse.3 About 
20% of patients have attempted suicide at least once.4 

Differential Diagnosis 
Because of the associated somatic symptoms, patients with 
panic disorder frequently present to the family physician's of­
fice. Unfortunately, the diagnosis can be missed because the 
symptoms mimic cardiopulmonary, gastrointestinal, and neu­
rologic illnesses. Medical conditions that should be excluded 
are coronary artery disease, mitral valve prolapse, hypo­
glycemia, thyroid dysfunction, asthma, and partial complex 
seizures. In addition, many over-the-counter medications, 
herbal therapies, caffeine, and alcohol may precipitate or ex­
acerbate symptoms of panic disorder. A careful history and 
physical examination and appropriate laboratory studies, 
when indicated, are sufficient to identify an underlying med­
ical disorder.5 

Management 
Treatment of panic disorder consists of counseling and phar­
macotherapy in conjunction with cognitive behavioral ther­
apy (CBT). Because of the chronic nature ofthis disorder, pa­
tients should recognize that sustained improvement requires 
long-term adherence to the prescribed regimen. 

Behavioral Therapy 
Cognitive-behavior therapy treatment may be used alone or 
in conjunction with pharmacotherapy. In CBT, exposure ex-
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Table 31.1. Common Symptoms of Panic Attacks 

Autonomic 
Sweating 
Chills 
Hot flushes 

Cardiopulmonary 
Chest pain 
Palpitations 
Shortness of breath 
Tachycardia 

Gastrointestinal 
Choking 
Nausea 

Neurologic 
Dizziness 
Paresthesias 
Trembling 

Psychiatric 
Depersonalization 
Derealization 
Intense fear 

ercises are used to desensitize the patient to situations that 
provoke panic attacks and to assist patients in learning symp­
tom management skills. Systematic desensitization is espe­
cially effective when coupled with family aod physiciao sup­
port. Exposure to phobic situations should be encouraged. 
Family members frequently adapt to the agoraphobic's fears, 
so successful treatment often chaoges family dynamics. Cog­
nitive restructuring is also emphasized to change the patient's 
thought process during panic attacks. Response rates of up to 
60% have been demonstrated using CBT alone." 

Pharmacologic Therapy 
Four classes of medication may be used in the treatment of 
panic disorder. All four are effective, but they differ in terms 
of safety and tolerability as well as their activity in treating 
comorbid conditions. Overall, pharmacotherapy is effective 
in the majority of patients with panic disorder, but should be 
maintained for at least 12 months to minimize the risk of 
recurrence. 

Table 31.3. Medications Used in Panic Disorder 

Class 

Selective serotonin reuptake inhibitors (SSRls) 
Citalopram (Celexa) 
Fluoxetine (Prozac) 
Fluvoxamine (Luvox) 
Paroxetine (Paxil) 
Sertraline (Zoloft) 

Benzodiazepines 
Alprazolam (Xanax) 
Clonazepam (Klonopin) 

Monoamine oxidase inhibitors (MAOls) 
Phenelzine (Nardil) 

Tricyclic antidepressants (TeAs) 
Desipramine (Norpramin) 
Imipramine (TofraniD 
Nortriptyline (Pamelor) 

Table 31.2. Diagnostic Criteria for Panic Disorder with 
Agoraphobia 
A. Both 1 and 2 

1. Recurrent unexpected panic attacks 
2. At least one of the attacks has been followed by 1 

month (or more) of one (or more) of the following: 
a. Persistent concern about having additional attacks 
b. Worry about the impl icatians of the attack or its 

consequences (e.g., losing control, having a heart 
attack, "going crazy") 

c. Significant change in behavior related to the 
attacks 

B. Presence of agoraphobia 
C. Panic attacks are not due to the direct physiologic effects 

of a substance (e.g., drug abuse, medication) or a general 
medical condition (e.g., hyperthyroidism) 

o. Panic attacks are not better accounted for by another men­
tal disorder, such as social phobia (e.g., occurring on ex­
posure to feared social situations), specific phobia (e.g., 
on exposure to a specific phobic situation), obsessive­
compulsive disorder (e.g., on exposure to dirt in someone 
with an obsession about contamination), posttraumatic 
stress disorder (e.g., in response to stimuli associated with 
a severe stressor), or separation anxiety disorder (e.g., in 
response to being away from home or close relatives) 

Source: American Psychiatric Association, T with permission. 

Selective serotonin reuptake inhibitors (SSRIs) are consid­
ered first-line therapy for panic disorder because of their ef­
ficacy aod low side-effect profile, especially among patients 
with comorbid depression or suicidal risk factors. Reduction 
of frequency and severity of panic atlacks is appreciated as 
early as the second week of therapy. In all agents in this class, 
up to 80% improvement in frequency has been reported. SS­
RIs have been shown to be equally effective in both men and 
women and in patients with or without agoraphobia in clini­
cal trials. Currently, only sertraline (Zolofl) and paroxetine 
(Paxil) are approved by the Food and Drug Administration 
(FDA) for the treatment of panic disorder. Because pharma­
cokinetic properties vary within the class, patients who fail to 
respond to one agent should be given a trial of another. Side 

Starting dose Recommended dose 

10 mg 20-60 mwday 
5-10 mg qd 2Q-jj0 mwday 
25-50 mg qd 50-300 mwday 
10 mg qd 40-60 mwday 
25 mg qd 50-200 mwday 

0.25-0.5 mg tid 2-10 mwday 
0.25 mg bid 1-4 mwday 

15 mgtid 60-90 mwday 

10 mg qd 25-300 mwday 
10 mg qd 50-300 mwday 
10 mg qd 25-150 mWday 



effects include nausea, diarrhea, insomnia, and sexual dys­
function. Initial agitation may also occur during titration, es­
pecially with f1uoxetine. 7 Recommended starting and thera­
peutic doses of medications used in the treatment of panic 
disorder are given in Table 31.3.8 

If treatment is effective and panic attacks have been elim­
inated after 12 to 18 months, dose reduction can begin over 
the next 4 to 6 months. Treatment with SSRIs may continue 
indefinitely as tolerated if any symptoms persi~t, the patient 
retains comorbid psychiatric conditions, has a history of prior 
relapse, or is experiencing significant stress and is concerned 
about relapse. 

Until recently, the tricyclic antidepres~ants (TeAs) were 
considered first-line therapy in panic disorder. Within thi~ 
class, imipramine (Tofranil) at 50 to 300 mg/day_ nortripty­
line (Pamelor) at 25 to 150 mg/day, and desipramine (Nor­
praruin) at 2S to 300 mg/day have demonstrated effective­
nessY Important disadvantages of TeAs include the potential 
for orthostatic hypotension and direct cardiac effects that can 
lead to potentially fatal arrhythmias in overdosage. TeAs 
have a relatively slow onset of action and initial worsening 
of anxiety may occur during dose titration. 10 

Monoamine oxidase inhibitors (MAOJs) have been suc­
cessfully used in the treatment of panic disorder for many 
years. The most commonly used agent is phenelzine (Nardil), 
although tranylcypromine (Parnate) is also effective. In recent 
years, these medications have given way to more effective 
and safer products as first-line treatment. The MAOTs require 
a <;trict adherence to a tyrosine free diet to prevent hyperten­
sive crisis and have the potential for serious drug-drug inter­
actions with many over-the-counter preparations. Side effects 
include orthostatic hypotension, insomnia, weight gain, and 
<;exual dysfunction. The recommended starting dose of 
phenelzine (Nardil) is 15 mg tid with a gradual increase to 
the lowest effective total dose between 60 and 90 mg/day. 

BenzodiaLepines are effective in the treatment on panic dis­
order, are generally well tolerated, and have a rapid onset of 
action. Because of their ability to potentiate the effect<; of al­
cohol and their potential for physical dependence, however, 
their utility is limited to treating acutely distressed patients 
until a more appropriate agent reaches maximal effectiveness. 
Both alprazolam (Xanax) given at 0.25 to 0.5 mg tid to a max­
imum dose of 10 rug/day and clonazepam (Klonopin) given 
at 0.25 mg bid to a maximum dose of 4 mg/day are approved 
by the FDA in the treatment of panic disorder. Benzodi­
azepines may cause sedation, poor coordination, and memory 
impairment. Withdrawal symptoms may become evident be­
tween doses in the form of rebound anxiety. While these med­
ications are considered short acting in younger adults, they 
should be used judiciously in elderly patients. 

Patients with panic disorder are frequently ~een by family 
physicians and present no immediate need for referral. Fam­
ily physicians may consider home visits for the treatment of 
agoraphobic patients until they are able to return to a more 
active lifestyle. Referral is appropriate when first- or second­
line phannacotherapy i~ ineffective or for patients who are 
suffering from comm'bid substance abu<;e or who are actively 
suicidal. 
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Generalized Anxiety Disorder 
Generalized anxiety disorder (GAD) is characterized by un­
realistic and excessive worry about life circumstances in dis­
proportion to actual problems. Patients with GAD may have 
extended periods of time when they're not consumed by their 
worries, but report feeling anxious most of the time. Symp­
toms are typically associated with three different categories: 
excessive physiologic arousal such as muscle tension, irri­
tability_ and insomnia; distorted cognitive processes including 
poor concentration and unrealistic assessment of problems; 
and poor coping strategies such as avoidance, procrastination, 
and poor problem-solving skills. Symptoms must be present 
for at least 6 month~ and must adversely impact the patient's 
life (Table 31.4)] 

Lifetime prevalence of GAD is 4.1 % to 6.6%, but in pa­
tients presenting to physicians' offices the prevalence is twice 
the rate found in the general community. J I As with panic dis­
order, GAD is more common in women, with an onset typi­
cally in the early 20s. The condition tends to be chronic, with 
periods of exacerbation and remission, although symptoms 
can be intensified by stressful life events. Patients rarely seek 

Table J 1.4. Diagnostic Criteria for Generalized Anxiety 
Disorder 

A. Excessive anxiety dnd worry (apprehensive expectation), 
occurring more day<; than not for at least 6 months, about 
a number of events or activities (such a~ work or school 
performance). 

B. The person finds it difficult to control the worry. 
C. The anxiety and worry are associated with three (or more) 

of the following six symptoms (with at least some symp­
tom .. pre<;ent for more days than not for the past 7 
months). Note: Only one item is required in children. 

1. Restlessness or feeling keyed up or on edge 
2. Being easily fatigued 
3. Difficulty concentrJting or mind going blank 
4. Irritability 
5. Muscle tension 
6. Sleep disturbance (difficulty falling or staying asleep, 

or restless unsatisfying sleep) 
r1. The focu~ of the anxiety and worry i~ not confined to fea-

tures of an axi~ I disorder, the anxiety or worry is not 
about having a panic attack in panic disorder), being 
embarrassed in public (as in social phobia), being contam­
inated (as in obsessive-compulsive disorder), being away 
from horne or close relatives (as in separation anxiety dis­
order), gaining weight (as in anorexia nervosa), having 
multiple physical complaints (as in somatization disorder), 
or having a serious illness (as in hypochondriasis); and the 
anxiety and worry do not occur exclusively during post­
traumatic <;tre~s disorder. 

E. The anxiety, worry, or physical symptoms cause c.linically 
~ignificant di~tres,> or impairment in ,>ocial, occupational, 
or other important areas of functioning. 

F. The disturbance is not due to the direct physiologic effects 
of a substance (e.g., drug of abuse, medication), or a gen­
eral medical condition (e.g., hyperthyroidism) and does 
not occur exclusively during a mood disorder, d psychotiC 
disorder, or a pervasive developmental disorder. 

Source: American Psychiatric Association, I with permission. 
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psychiatric help, but often present to their family physician 
with multiple nonspecific complaints. 

Diagnosis 
Because the difference between nonnal anxiety and GAD is 
sometimes unclear and GAD frequently presents with comor­
bid psychiatric disorders, the diagnosis can be challenging. 
More than 70% of GAD patients have had at least one panic 
attack. Depression is very common, with a 67% lifetime preva­
lence of major depressive episodes.12 Patients with persistent 
anxiety, worry, or multiple nonspecific complaints should first 
be evaluated for an underlying medical condition. Medical dis­
orders frequently associated with anxiety include hyperthy­
roidism, Cushing's disease, mitral valve prolapse, carcinoid 
syndrome and pheochromocytoma. Additionally, medications 
such as corticosteroids, digoxin, thyroxine, and theophylline 
may cause anxiety. Patients should also be asked about any 
herbal products or over-the-counter medications they might be 
using as well as their use of alcohol, nicotine, caffeine, or il­
licit drugs.13 Because of the significant overlap of symptoms 
and comorbidity with other psychiatric illness, GAD should 
be considered a diagnosis of exclusion. Unlike panic disorder, 
the anxiety experienced in GAD is usually specific and 
chronic. GAD may be contrasted with major depression on the 
basis of the neurovegetative symptoms frequently seen in de­
pression. Restlessness and motor tension are more commonly 
found in cases of GAD. Somatization disorder should also be 
considered in the differential diagnosis. In this disorder, mul­
tiple chronic physical complaints occur, which involve several 
organ systems. While GAD patients often present with mainly 
somatic complaints, they are usually much more limited in 
scope than in somatization disorder.14 

Management 
Behavioral Therapy 
Mild anxiety should be treated initially with counseling. Pa­
tients should be advised to discontinue all stimulants includ­
ing caffeine and nicotine as well as to participate in a regu­
lar exercise program most days of the week.15 Biofeedback, 
progressive relaxation, and stress management may be used 
in individual and group settings and may include family par­
ticipation. Family members should be included as much as 
possible to help the patient develop problem-solving skills 
and to provide an alternative perspective on the patient's prob­
lems. lo Cognitive-behavior therapy may also be helpful in 
identifying and redirecting anxious thoughts.17 

Pharmacologic Therapy 
In patients with significant impairment of daily function, use 
of benzodiazepines should be considered. A favorable re­
sponse is likely if significant depression is lacking, the pa­
tient is aware of the psychological basis for their anxiety, and 
there has been a prior favorable response to benzodiazepines. 
Results are usually seen within 1 week with development of 
tolerance to the sedation, impaired concentration, and amnesic 
effects of these medications within several weeks. IS Benzo­
diazepines act primarily by decreasing vigilance and elimi-

oating somatic symptoms such as muscle tension rather than 
by decreasing anxiety. These agents should be used cautiously 
in elderly patients, beginning with the lowest therapeutic dose 
available of lorazepam (Ativan), oxazepam (Serax) or 
temazepam (Restoril), because of their favorable method of 
metabolism by conjugation.19 Several alternatives are avail­
able as listed in Table 31.3. All benzodiazepine therapy can 
lead to physical dependence. Withdrawal symptoms include 
irritability, anxiety, and insomnia, and tend to be more severe 
at higher doses or in patients with a prior history of substance 
abuse. After 6 to 8 weeks of therapy, medication may be grad­
ually discontinued. Reduction of the dose by 25% or less per 
week minimizes withdrawal symptoms. Rebound anxiety may 
occur at the end of the tapering pmcess, but typically persists 
for less than 72 hours. 

Buspirone (BuSpar) may also be considered as first-line 
therapy for chronic anxiety. Unlike benzodiazepines, symp­
tomatic relief of anxiety with buspirone may require 2 to 3 
weeks of treatment. The initial dosage of buspirone is 5 mg 
tid with titration to symptom relief or to a maximum dose of 
20 mg tid. Dosage should be increased by 5 mg per day every 
2 to 3 days to avoid symptoms of headache or dizziness.2o In 
patients taking benzodiazepines during the initial period, ta­
pering of the benzodiazepine should not begin until the pa­
tient reaches a daily dose of 20 to 40 mg of buspirone. Side 
effects associated with buspirone include dizziness, nausea, 
headache, nervousness, and light-headedness. 

Venlafaxine extended release (Effexor XR) is a serotonin­
norepinephrine reuptake inhibitor (SNRI) that has been stud­
ied specifically in the treatment of GAD. In randomized, dou­
ble-blind, placebo-controlled trials, veulafaxine was shown to 
significantly reduce symptoms of anxious mood, tension, irri­
tability, restlessness, and startle response in patients with anx­
iety. Currently, venlafaxine extended-release is the only FDA 
approved treabnent for GAD. The recommended starting 
dosage is 75 mg/day with an increase of 75 mg/day at 4-day 
intervals to a maximum of 225 mg/day. Reduced dosages 
should be used in patients with renal impairment. 21 The most 
common side effects include asthenia, sweating, nausea, con­
stipation, anorexia, dry mouth, and blurred vision. Modest yet 
sustained elevations in blood pressure have also been reported. 

Point of Referral 
Indications for referral include difficulty establishing a psy­
chiatric diagnosis in patients with comorbid psychiatric ill­
nesses, and the patient's failure to respond to standard treat­
ment. Referral to a mental health professional should occur 
for CBT either as primary therapy or in addition to pharma­
cologic therapy prescribed by the family physician. 

Social Anxiety Disorder 
Social anxiety disorder, or social phobia, is described as an 
intense, irrational, and persistent fear of being scrutinized or 
negatively evaluated by others (Table 31.5).1 Most com­
monly, patients report fear of public speaking or performance, 
but the disorder can encompass any social interaction and may 



Table 31.5. Diagnostic Criteria for Social Phobia 

A. A marked and persistent fear of one or more social or 
performance situations in which the person is exposed to 
unfamiliar people or to possible scrutiny by others. The 
individual fears that he or she will act in a way (or show 
anxiety symptoms) that will be humiliating or embarrass­
ing. Note: In children, there must be evidence of the ca­
pacity for age-appropriate social relationships with famil­
iar people and the anxiety must occur in peer settings, 
not just in interactions with adults. 

B. Exposure to the feared social situation almost invariable 
provokes anxiety, which may take the form of a situation­
ally bound or situationally predisposed panic attack. 
Note: In children, the anxiety may be expressed by cry­
ing, tantrums, freezing, or shrinking away from social sit­
uations with unfamiliar people. 

C. The person recognized that the fear is excessive or unrea­
sonable. Note: In children, this feature may be absent. 

D. The feared social or performance situations are avoided 
or else are endured with intense anxiety or distress. 

E. The avoidance, anxious anticipation, or distress in the 
feared social or performance situation(s) interferes signifi­
cantly with the person's normal routine, occupation (aca­
demic) functioning or social activities or relationships, or 
there is marked distress about having the phobia. 

F. In individuals under 18 years of age, the duration is at 
least 6 months. 

G. The fear or avoidance is not due to the direct physiologic 
effects of a substance (e.g., a drug of abuse, a medica­
tion) or a general medical condition and is not better ac­
counted for by another mental disorder (e,g., panic disor­
der with or without agoraphobia, separation anxiety 
disorder, body dysmorphic disorder, a pervasive develop­
mental disorder or schizoid personality disorder). 

H. If a general medical condition or another mental disorder 
is present, the fear in criterion A is unrelated to it (e.g., 
the fear is not of stuttering, trembling in Parkinson's dis­
ease, or exhibiting abnormal eating behavior in anorexia 
nervosa or bulimia nervosa.) 

Specify it 
Generalized: If the fears include most social situations (also 

consider the additional diagnosis of avoidant personality dis­
order). 

Source: American Psychiatric Association,l with permission. 

be generalized as well as specific. Exposure to the feared sit­
uation almost always induces anxiety, and anticipation of the 
event or situation interferes significantly with the patient's 
normal routine or relationships. The patient is usually aware 
that the fear is irrational and excessive, but this awareness 
does not reduce the physical and psychological symptoms as­
sociated with the disorder. These symptoms may include di­
aphoresis, blushing, tachycardia, trembling, and halting or 
rapid speech. Fears of fainting and loss of bowel or bladder 
function are also common. 

Left untreated, social anxiety disorder is chronic and may 
result in severe disability. Avoidance of social situations may 
reduce symptoms but has no impact on the underlying psy­
chological distress. Significant academic and occupational 
limitations can occur as a result of the disorder. Patients are 
frequently unable to complete their education and may remain 
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in less rewarding careers as a result of their persistent fears 
and anxiety.22 

The lifetime prevalence of social anxiety disorder has been 
estimated at about 13%. Social phobia is slightly more com­
mon in women and usually begins in childhood or adolescence. 
Rarely does onset occur after age 25; however, symptoms may 
become more apparent as new social and occupational situa­
tions arise throughout adulthood.23 About half of the patients 
report an association of the onset of their phobia with a spe­
cific experience, with the remainder reporting social anxiety 
for most of their lives.24-26 Because patients are typically un­
willing to acknowledge their fears in an interview fonnat, 
brief screening questions can be used to improve the detec­
tion of social anxiety disorder. In a recent study of 9375 pa­
tients, the following yes-or-no statements were found to be 
89% sensitive in detecting social phobia: (1) "Being embar­
rassed or looking stupid is among my worst fears"; (2) "Fear 
of embarrassment causes me to avoid doing things or speak­
ing to people"; (3) "I avoid activities in which I am the cen­
ter of attention."27 

Complications and Comorbidity 
Depression, addiction, and suicide are frequently associated 
with social anxiety disorder. The lifetime risk of depression 
is increased by four times, and nearly one fifth of patients 
presenting with social phobia also abuse alcohol. 25 Longitu­
dinal data suggest that social anxiety disorder preexists in 70% 
of cases of substance abuse, emphasizing the importance of 
early detection and treatment of this disorder.26 

Management 
Behavioral Therapy 
The most effective therapy in treating social phobia is focused 
on reducing anxiety by reducing avoidance behavior. Com­
ponents of CBT include anxiety management techniques, im­
provement in social coping skills, cognitive restructuring, and 
finally gradual exposure. Treatment may require up to 24 ses­
sions and can be conducted individually or in groups, Up to 
75% of patients have demonstrated benefit from CBT, even 
after discontinuing sessions. Relapse rates are significantly 
higher following discontinuation of effective pharmacother­
apy, supporting the consideration of CBT as initial treatment 
in appropriate patients.28 

Pharmacologic Therapy 
Selective serotonin reuptake inhibitors (SSRIs) are considered 
an appropriate first-line therapy for generalized social anxi­
ety disorder. Controlled trials of paroxetine (Paxil), fluvox­
amine (Luvox), and sertraline (Zoloft) have demonstrated 
acute treatment improvement rates in 50% to 75% of pa­
tients.29 A recent open trial of citalopram (Celexa) has shown 
effectiveness as wel1.3o As a class, these agents provide the 
benefit of an antidepressant, are non-habit-fonning, and have 
a relatively low side-effect profile. Because of their delayed 
onset of action, the SSRIs are not appropriate for acute anx­
iety episodes. Common adverse reactions include nausea, dry 
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mouth, headache, and sexual dysfunction, SSRIs should not 
be used within 2 weeks of MAOIs because of the potential 
for serious or fatal interactions. 

Benzodiazepines have long been effectively used in the 
treatment of acute social phobia because of their rapid onset 
and tolerability, Improvement rates of 40% to 80% have been 
demonstrated in controlled studies of alprazolam (Xanax) and 
clonazepam (Klonopin).31 Benzodiazepines should be used 
cautiously in patients with a history of substance abuse be­
cause of their ability to produce physical dependence. With 
the introduction of effective long-tenn treatments, benzodi­
azepines are frequently used in low doses for initial symptom 
relief in combination with SSRIs and CBT. 

Controlled clinical trials demonstrate that approximately 
two third of patients with generalized social anxiety disorder 
will achieve improvement with MAOIs. The typical recom­
mendation for treatment is phenelzine (Nardil), 45 to 90 mg 
per day.32 Careful consideration should be given to dietary 
restrictions and risks associated with the use of MAOIs. Strict 
adherence to a low tyramine diet is required to prevent po­
tentially fatal hypertensive reactions. Many over-the-counter 
medications are contraindicated in patients using MAOIs, in­
cluding several antihistamines and decongestants. Common 
adverse effects include weight gain, sedation, postural hy­
potension, and sexual dysfunction. 

While controlled trials using beta-blockers for generalized 
social phobia have shown little effectiveness, these agents are 
clinically effective in low doses episodically for perfonnance 
anxiety.33 Typically, propranolol (Inderal) 10 to 40 mg is 
used. These agents are contraindicated in patients with 
asthma, sinus bradycardia, second- or third-degree heart 
block, congestive heart failure, and cardiogenic shock. 

Obsessive-Compulsive Disorder 
Obsessions are recurrent, intrusive thoughts, impulses, or im­
ages that are perceived as inappropriate, grotesque, or for­
bidden (Table 31.6). I Obsessions are uncontrollable, and pa­
tients often feel they will unwillingly act upon these impulses. 
Cornmon themes include contamination, self-doubt, need for 
order or symmetry, or loss of control of violent or sexual im­
pulses. 

Compulsions are repetitive behaviors or thoughts that 
reduce the anxiety accompanying the obsessions. They may 
include physical behaviors such as checking locks or 
hand washing or mental acts such as counting or praying. 
Patients are frequently aware that their behavior is excessive 
and irrational. 

Obsessive-compulsive disorder (OCD) occurs equally in 
men and women, although the onset is frequently earlier in men. 
While once considered rare, OCD is now recognized as rela­
tively common with a lifetime prevalence of 2.5%.34 Age of 
onset is usually during late adolescence or early adulthood, al­
though some childhood presentations have been reported. Pre­
sentation in late adulthood is rare and should prompt an in­
vestigation for an organic cause. The onset may be insidious 
or acute; however, the disorder is usually chronic. Even in pa-

Table 31.6. Diagnostic Criteria for Obsessive-Compulsive 
Disorder 

A. Obsessions or compulSions 
Obsessions as defined by 1, 2, 3, and 4: 

1. Recurrent and persistent thoughts, impulses, or 
images that are experienced, at some time during 
the disturbance, as intrusive and inappropriate 
and that cause marked anxiety or distress. 

2. The thoughts, impulses, or images are not simply 
excessive worries about real-life problems. 

3. The person attempts to ignore or suppress such 
thoughts, impulses, or images or to neutralize 
them with some other thought or action. 

4. The person recognizes that the obsessional 
thoughts, impulses, or images are a product of his 
or her own mind (not imposed from without, as in 
thought insertion). 

Compulsions as defined by 1 and 2: 
1. Repetitive behaviors (e.g., hand-washing, order­

in~ checking) or mental acts (e.g., praying, count­
ing, repeating words silently) that the person feels 
driven to perform in response to an obsession, or 
according to rules that must be applied rigidly. 

2. The behaviors or mental acts are aimed at pre­
venting or reducing distress or preventing some 
dreaded event or situation; however, these behav­
iors or mental acts either are not connected in a 
realistic way with what they are designed to neu­
tralize or prevent or are clearly excessive. 

B. At some point during the course of the disorder, the per­
son has recognized that the obsessions or compulsions are 
excessive or unreasonable. Note: This does not apply to 
children. 

C. The obsessions or compulsions cause marked distress, are 
time-consuming (take more than 1 hour a day), or signifi­
cantly interfere with the person's normal routine, occupa­
tional (or academic) functioning, or usual social activities 
or relationships. 

D. If another axis I disorder is present, the content of the ob­
sessions or compulsions is not restricted to it (e.g., preoc­
cupation with food in the presence of an eating disorder; 
hair pulling in the presence of trichotillomania; concern 
with appearance in the presence of body dysmorphic dis­
order; preoccupation with having a serious illness in the 
presence of hypochondriasis; preoccupation with sexual 
urges or fantasies in the presence of paraphilia; or guilty 
ruminations in the presence of major depressive disorder). 

E. The disturbance is not due to the direct physiologic effects 
of a substance (e.g., a drug of abuse, a medication) or a 
general medical condition. 

Specify if: 
With poor insight: If, for most of the time during the cur­

rent episode, the person does not recognize that the obses­
sions and compulsions are excessive or unreasonable. 

Source: American Psychiatric Association, l with permission. 

tients receiving appropriate treatment, elimination of symptoms 
is uncommon. Prognosis is most favorable when the onset is 
mild, the disorder begins in adulthood, obsessions are more 
prominent than compulsions, and treatment is sought promptly. 

Because of the nature of the disorder, patients may present 
as a result of a secondary physical symptoms such as ex­
tremely dry skin from repeated hand washings. A supportive, 



nonthreatening approach is recommended because the pa­
tient's embarrassment and fears concerning the compulsive 
behavior cause reluctance to disclose the source of symptoms. 
Useful screening questions include: "Do you ever find that 
certain thoughts and images keep coming into your head even 
though you try to keep them out? Do these thoughts make 
sense or do they seem absurd or silly? Do you sometimes feel 
that you must do certain things over and over even though 
you don't want to? Does this seem reasonable or does this 
seem excessive?" Affirmative answers to these questions may 
prompt further evaluation for OeD. 

Differential Diagnosis 
Depressive disorders, GAD, and hypochondriasis should be 
considered when symptoms resembling OCD occur. Of sig­
nificance in diagnosing OeD is the patient's perception of the 
obsessive thinking. In patients with depression or GAD, ex­
cessive worries may resemble obsessive thinking, but the pa­
tient considers these ruminations to be realistic and appropri­
ate. In OeD, the patient usually recognizes the obsessions as 
absurd. Hypochondriasis is more similar to OCD because of 
the unrealistic nature of the obsessions with disease; however, 
the patient rarely experiences compulsions. Physical disorders 
that may present with symptoms similar to OeD include 
encephalitis, diabetes insipidus, head trauma, Huntington's 
chorea, and some brain tumors. 

Management 
Behavioral Therapy 
The basis of behavioral therapy for OeD involves increasing 
exposure to the feared object or obsession while preventing 
patients from perfonning their usual rituals. Therapy is usu­
ally continued for 8 to 10 weeks and may involve family mem­
bers, especially if the family is supporting the patient's dis­
order by assisting in the compulsive behavior. Although the 
exposure technique can be difficult for both the patient and 
the family, 80% to 90% of patients with OCD are improved 
after behavior therapy. 35 

Pharmacologic Therapy 
Patients with a purely obsessional disorder, comorbid de­
pression, or an inability to comply with behavioral therapy 
often have improvement with pharmacologic therapy. SSRIs 
have demonstrated effectiveness in treating OCD with sig­
nificantly fewer side effects than TeAs. Their ease of use and 
relative safety have improved the opportunity for treatment 
of OCD by family physicians. In general, higher doses of 
SSRIs must be used to treat OCD than in the treatment of de­
pression. Fluoxetine (Prozac) at 40 to 80 mg/day, paroxetine 
(Paxil) at 20 to 60 mg/day, senraline (Zoloft) at 50 to 200 
mg/day, and fluvoxarnine (Luvox) up to 300 mg/day, have all 
been demonstrated to be effective to some extent in OeD pa­
tients.36 Because fluvoxamine is dosed twice daily, this agent 
presents an increased risk of serotonin withdrawal due to in­
correct dosing over that of the remaining agents in this class. 
Side effects associated with SSRIs include nausea, diarrhea, 
insomnia, and sexual dysfunction. 

31. Anxiety Disorders 285 

Clomipramine (Anafranil), a TCA, has been shown to be 
effective in OCD in doses from 150 to 250 mg/day. While 
therapy must often continue for at least a year, the dose may 
be reduced once improvement in the obsessive symptoms is 
established. TeA side effects are dose dependent and include 
seizures, weight gain, sedation, anticholinergic effects, impo­
tence, and cardiac conduction delays. Regardless of the choice 
of therapy, tennination of pharmacotherapy will usually re­
sult in the return of symptoms. 

Posttraumatic Stress Disorder 
Posttraumatic stress disorder (PTSD) is characterized by a 
cluster of symptoms that occur following experience of a pro­
found trauma such as rape, combat, natural disaster, or sud­
den violent death of a friend or family member (Table 31.7).' 
Four categories of criteria are required to accurately diagnose 
PTSD. A traumatic event occurred in which the patient wit­
nessed or experienced actual or threatened death or serious 
injury and responded with intense fear, helplessness or hor­
ror. Upon exposure to memory cues, the event is reexperi­
enced through intrusive flashbacks, recollections, or night­
mares. The patient avoids trauma-related stimuli and feels 
emotionally numb or disassociated. The patient has increased 
arousal indicated by irritability, difficulty sleeping, hypervig­
ilance, difficulty concentrating, or increased startle response. 
In addition, these symptoms must persist for more than 1 
month and significantly interfere with the patient's occupa­
tion andlor social life. 1 

PTSD is the fifth most prevalent psychiatric disorder, with 
a lifetime prevalence of 8% to 12%. Although often associ­
ated with war, it is estimated that more than 50% of people 
will experience a traumatic event severe enough to cause 
PTSD at some time in their lives. Of those exposed to such 
an event, 20% will develop PTSD.37 Symptoms usually be­
gin within 3 months of the traumatic event. Having had a psy­
chiatric disorder prior to the trauma or a family history of psy­
chiatric disorders increases the risk of developing PTSD. 
Developing PTSD also increases the risk of subsequent psy­
chiatric problems. Up to 80% of patients with PTSD have a 
comorbid psychiatric disorder. The most common comor­
bidities include depression, dysthymia, GAD, substance 
abuse, panic disorder, bipolar disorder, phobias, and disso­
ciative disorders.38 In a recent study, the risk for a major de­
pressive episode increased by 5.7-fold in men and 3.4-fold in 
women compared to individuals without this disorder. Risk 
for mania increased by 15.5-fold in men and 4.l-fold in 
women. Additionally, patients with PTSD were six times 
more likely to attempt suicide. Notably, these risks return to 
normal levels when patients achieve remission of their PTSD 
symptoms.39 

Diagnosis 
The diagnosis of PTSD during an office visit can be chal­
lenging. Patients frequently do not offer information about 
traumatic events or typical PTSD symptoms. In addition, de­
pression and substance abuse may obscure the underlying dis-
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Table 31.7. Diagnostic Criteria for Posttraumatic Stress Disorder 

A. The person has been exposed to a traumatic event in 
which both of the following were present: 

1. The person experienced, witnessed, or was con­
fronted with an event or events that involved actual 
or threatened death or serious injury, or a threat to 
the physical integrity of self or others. 

2. The person's response involved intense fear, help­
lessness, or horror. Note: In children, this may be 
expressed instead by disorganized or agitated behav­
ior. 

B. The traumatic event is perSistently reexperienced in one 
(or more) of the following ways: 

1. Recurrent and intrusive distressing recollections of 
the event, including images, thoughts, or percep­
tions. Note: In young children repetitive play may 
occur in which themes or aspects of the trauma are 
expressed. 

2. Recurrent distressing dreams of the event. Note: In 
children there may be frightening dreams without 
recognizable content. 

3. Acting or feeling as if the traumatic event were re­
curring (includes a sense of reliving the event that 
occurs on awaking or when intoxicated). Note: In 
young children trauma-specific reenactment may 
occur. 

4. Intense psychological distress at exposure to internal 
or external cues that symbolize or resemble an as­
pect of the traumatic event. 

5. Physiologic reactivity on exposure to internal or ex­
ternal cues that symbolize or resemble an aspect of 
the traumatic event. 

Source: American Psychiatric Association,l with permission. 

order. It is essential to approach the patient with an empa­
thetic and nonjudgmental attitude to elicit a history of trauma. 
In the case of adult trauma, questions may be asked directly, 
such as. "Have you ever been physically attacked or threat­
ened? Have you ever been in a severe accident or disaster?" 
Childhood trauma often requires an approach that established 
nonnality. "Many persons are troubled by frightening events 
from their childhood. Have you ever had thoughts like thiS?,,40 

Management 
The treatment ofPTSD is complicated because of the wide range 
of symptoms and likelihood of predisposing factors and c()­
morbid conditions. In general, the goals of treabnent are to re­
duce symptoms, improve coping mechanisms, reduce disabil­
ity, and lower comorbidity. These goals can be achieved through 
patient education, pharmacotherapy and psychotherapy. 

Behavioral Therapy 
Individual or group therapy plays an important role in the 
treatment plan ofPTSD. CBT or exposure therapy, which uses 
repeated, detailed imagining of the trauma in a controlled en-

C. Persistent avoidance of stimuli associated with the trauma 
and numbing of general responsiveness (not present before 
the trauma), as indicated by three (or more) of the following: 

1. Efforts to avoid thought, feelings, or conversations 
associated with the trauma 

2. Efforts to avoid activities, place, or people that 
arouse recollections of the trauma 

3. Inability to recall an important aspect of the trauma 
4. Markedly diminished interest or participation in sig­

nificant activities. 
5. Feeling of detachment or estrangement from others 
6. Restricted range of affect (e.g., unable to have loving 

feelings) 
7. Sense of foreshortened future (e.g., does not expect 

to have a career, marriage, children, or a normal life 
span) 

D. Persistent symptoms of increased arousal (not present be­
fore the trauma), as indicated by two (or more) of the fol­
lowing: 

1. Difficulty falling or staying asleep 
2. Irritability or outbursts of anger 
3. Difficulty concentrating 
4. Hypervigilance 
5. Exaggerated startle response 

E. Duration of the disturbance (symptoms in criteria B, C, 
and D) is more than 1 month. 

F. The disturbance causes clinically significant distress or im­
pairment in social, occupational, or other important area 
of functioning. 

Specify if: 
Acute: if duration of symptoms is less than 3 months 
Chronic: if duration of symptoms is 3 months or more 

Specify if: With delayed onset if onset of symptoms is at least 
6 months after the stressor 

vironment. can help patients learn to cope with their anxiety 
through desensitization. Other effective skills gained through 
behavioral therapy include cognitive restructuring. anger 
management, and relapse prevention. Group therapy often en­
ables patients to benefit from empathy provided by other sur­
vivors while directly confronting their grief and anxiety. 
PTSD can have devastating effects on family members as 
well, so family therapy is often warranted.4l 

Pharmacologic Therapy 
While behavioral therapy is indicated for all patients with 
PTSD, appropriate pharmacologic therapy can reduce symp­
toms associated with reexperiencing. avoidance, and hyper­
vigilance. In addition. effective treatment of coexisting con­
ditions improves the success of behavioral therapy. SSRIs 
have demonstrated the broadest range of efficacy and lowest 
side effect profile in the treatment of PTSD. Sertraline (Zolof!) 
is the only SSRI approved by the FDA specifically for the 
treatment ofPTSD.42 Fluvoxamine (Luvox) has effectiveness 
in reducing obsessional thoughts and eliminating insomnia.43 

TCAs and MAOIs have historically been used in the treat­
ment of PTSD, but have essentially been replaced by the use 



of SSRIs. Because of the frequent use of alcohol and other 
contraindicated substances by patients with PTSD, MAOI and 
benzodiazepine use is discouraged. Trazodone (Dcsyrel) at 
doses of 50 to 200 mg has a unique role in promoting sleep 
through sedative properties and suppression of rapid eye 
movement sleep, thereby reducing the nightmares associated 
with PTSD.44 Antiadrenergic agents are often effective in re­
ducing nightmares, hypervigilance, startle reactions, and out-
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16. Mathews A. Why worry? The cognitive function of anxiety. Be­
hav Res Ther 1990:28:455-68. 

17. Butler G. Fennell M, Robson P, Gelder M. Comparison of be­
havior therapy and cognitive behavior therapy in the treatment 
of generalized anxiety disorder. J Consult Clin Psychol 1991 ;59: 
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bursts of rage. Clonidine (Catapres), 0.2 mg tid, titrated from 18. Schweizer E. GeneraliLed anxiety disorder. Longitudinal cour!Se 
0.1 mg at bedtime is typically used. Propranolol (Inderal) in ~~~8~~~~.acologiC treatment. Psychiatr Clin North Am 1995; 

doses of 60 to 640 mg/day and guanfacine (Tenex) 1 to 2 19. Shorr RI, Robin OW. Rational use of benzodiazepines in the 
mg/day at bedtime may also be considered. Blood pressure elderly. Drugs Aging 1994;4:9-20. 
should be checked periodically with long-term use of these 20. Davidson JR, DuPont RL, Hedgcs 0, Haskins JT. Efficacy, 
agents because of the potential for hypotension.4 'i safety and tolerability of vcnlafaxine extended release and bus-

Referral 
Family physicians are trained to initiate counseling and begin 
first-line pharmacotherapy. If symptoms persist despite use of 
a combination of an SSRI, trazodone, and clonidine, psychi­
atric consultation should be obtained before sedative or hyp­
notic agents are used. In most cases. PTSD patients require re­
ferral to a mental health professional for psychotherapy. 
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32 
Depression 

Rupert R. Goetz, Scott A. Fields, and William L. Toffler 

Depression in primary care settings has been a particular fo­
cus of recent attention,l,2 To effectively treat patients with the 
many common presentations of depression, family physicians 
need a systematic understanding of the types of depressive 
disorders. We first explore diagnostic and therapeutic con­
cepts, highlighting the structure behind the current under­
standing of these disorders. Then we discuss the application 
of these concepts to the process of evaluation and treatment 
of patients, including special populations. 

Epidemiology 
Almost half of all office visits resulting in a mental disorder 
diagnosis are to nonpsychiatrists, mostly physicians in pri­
mary care. Patients seen in this setting may be in an earlier, 
less organized stage of illness. Table 32.1 summarizes the 
prevalence of depressive disorders. Generally, women are at 
higher risk than men, as are patients with other medical or 
psychiatric conditions. 

Etiology 
Mechanisms of depression in three main areas have been in­
vestigated: biologic abnormalities, psychological causes, and 
social factors. These areas are summarized in the biopsy­
chosocial model of Engel. 3 The ultimate causes of these dis­
orders remain unclear. Clinically, etiologic differentiation and 
specific biologic tests remain limited in their usefulness. Ge­
netic factors may playa role in increased susceptibility. First­
degree relatives of a patient with depressive disorder have 
about a 25% to 30% likelihood of major depression or bipo­
lar disorder. Twin studies have shown concordance for ma­
jor depression of 50% for monozygotic twins and 25% for 
dizygotic twins.4 The variation in risk makes unlikely a sin-

gle depressive disorder gene with predictable penetrance for 
specific disorders. 

Psychological factors have long been considered important 
in depression. Cognitive-behavioral theory holds that cognitive 
distortions, activated by a stressor, lead some individuals to un­
realistically negative and demeaning views of themselves, the 
world, and the future. Some theories of depression place a high 
value on the patient's function within society. That is, patients 
cannot be understood outside their social context. 

Diagnosis 
The Diagnostic and Statistical Manual of Mental Disorders, 
4th edition, revised (DSM-IV) divides mood disorders into 10 
categories: major depression; bipolar I; bipolar IT; dysthymic; 
cyclothymic; those due to general medical conditions; those 
due to substance abuse; and depressive, bipolar, and mood 
disorders not otherwise specified.5 

Diagnostic Criteria 
A major depressive disorder requires the patient to have a ma­
jor depressive episode (Table 32.2), and there should never have 
been a manic. hypomanic, or mixed episode. Symptoms should 
cause significant impairment and not be due to substances or 
bereavement. Either depressed mood or loss of interest or pleas­
ure is required. Once the diagnosis is made, the severity (orild, 
moderate, severe), result of lreabuent (partial or full remission), 
and presence or absence of psychotic features are noted. 

Dysthymia is used to describe a specific disorder rather than 
a "mild depression." It is diagnosed when two of six criteria 
(Table 32.3) are met over a period of 2 years, uninterrupted 
by more than a 2-month period and not initiated by a major 
depression. 

Bipolar disorders are divided into types I and II, the for­
mer characterized by at least one manic (Table 32.4) or mixed 
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Table 32.1. Epidemiology of Depressive Disorders in the 
General Population 

Disorder 

Major depression 
Dysthymia 
Bipolar disorder 

Current 
prevalence (%) 

3--6 
1 

<0.5 

Lifetime 
prevalence (%) 

10-20 
2-3 

0.5-1.0 

episode, the latter by at least one hypomanic episode and ma­
jor depressive episodes. Mania is distinguished from hypo­
mania by the longer duration and presence of marked im­
pairment in social or occupational functioning or the need for 
admission to a hospital because of danger to self or others. A 
mixed episode is defmed as fitting criteria for major depres­
sive and manic episodes together for I week. 

Analogous to dysthymia, cyclothymia is a disorder charac­
terized by hypomanic and depressed episodes over 2 years, 
never without depressive symptoms for longer than 2 months. 
Mood disorders caused by general medical conditions and 
substance-induced mood disorders are now included within 
the group of depressive disorders, and atypical disorders are 
divided into three "not otherwise specified" categories. 

In family practice and other primary care settings, de­
pressed patients usually present with physical complaints. De­
pression may co-occur with medical problems such as chronic 
pain or human immunodeficiency syndrome (HIV), or with 
substance abuse. Thus, an organic basis for the disturbance 
must first be ruled out. The condition should also not be at­
tributable to a primary psychotic disorder. Depressive disor­
ders can be linked in a diagnostic algorithm (Fig. 32.1). The 
important role of early detection of medical disorders and a 
possible manic episode is emphasized by its placement near 
the top of the sequence. There is a spectrum of disease that 

Table 32.2. DSM-IV Diagnostic Criteria for a Major 
Depressive Episode 

A. Five of the following nine symptoms are present for at 
least 2 weeks 

1. Depressed mood 
2. Diminished interest or pleasure 
3. Significant appetite or weight change 
4. Sleep disturbance (insomnia or hypersomnia) 
5. Psychomotor agitation or retardation 
6. Fatigue or loss of energy 
7. Feelings of worthlessness or inappropriate guilt 
8. Diminished ability to think or concentrate 
9. Recurrent thoughts of death or suicide 

B. Not a mixed episode 
C. Causes significant distress or impairs function 
D. Not attributable to medical condition or substance abuse 
E. Not attributable to bereavement 

Note: A mnemonic may be useful to recall these criteria: De­
pression is worth seriously memorizing extremely gruesome cri­
teria, sorry (DIWSMEGCS). These initials stand for: Depressed 
mood, Interest, Weight, Sleep, Motor activity, Energy, Guilt, 
Concentration, and Suicide.6 

Source: Adapted from American Psychiatric Association,S with 
permission. 

Table 32.3. DSM-IV Diagnostic Criteria for Dysthymic 
Disorder 

A. Depressed mood for at least 2 years 
B. Two of the following six symptoms 

1. Poor appetite or overeating 
2. Insomnia or hypersomnia 
3. Low energy or fatigue 
4. Low self-esteem 
5. Poor concentration or difficulty making decisions 
6. Feelings of hopelessness 

C. Never interrupted for more than 2 months at a time 
D. No major depression during the first 2 years 
E. Never had a manic episode 
F. Not superimposed on a psychotic disorder 
G. Not attributable to medical conditions or substance abuse 
H. Causes significant distress or impairment 

Source: Adapted from American Psychiatric Association,S with 
permission. 

should be considered. While the criteria for diagnosing ma­
jor depression are well defmed by DSM-IV, subthreshold de­
pressive symptoms have a significant impact on patients' abil­
ity to function and quality of life. Depression has also been 
associated with other adverse outcomes such as increased 
medical morbidity and mortality. 

Related Diagnoses 
Several other disorders present with dysphoria as the chief 
complaint or prominent feature. They should be considered 
as part of a differential diagnosis (Fig. 32.2). 

Cognitive Disorders 
Cognitive mood disorders may include both depressed and 
manic presentations together with indications of an underly­
ing medical disorder in the physical. mental status, or labo­
ratory examination. In particular, abnormalities in cognitive 
testing, such as disorientation, memory deficits. and attention 
and concentration difficulties should raise the concern of a 
cognitive disorder. 

Table 32.4. DSM-IV Diagnostic Criteria for Manic Episode 

A. Distinct period of elevated, expansive or irritable mood 
for 1 week 

B. Three of the following seven symptoms (four if the mood 
is only irritable) 

1. Inflated self-esteem or grandiosity 
2. Decreased need for sleep 
3. More talkative than usual or pressure to keep talking 
4. Flight of ideas or experience of racing thoughts 
5. Distractibility 
6. Increased goal directed activity or psychomotor agi­

tation 
7. Excessive involvement with pleasurable activities 

with potential painful consequences 
C. Not a mixed episode 
D. Disturbance causes marked impairment 
E. Not based on medical conditions or substance abuse 

Source: Adapted from American Psychiatric Association,S with 
permission. 
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Fig. 32.1. Differential diagnostic algorithm of depressive disorders. 

Delirium and dementia may have prominent depressive symp­
toms. Delirium, characterized by inability to sustain attention, 
is more likely in elderly or medically ill patients. It is often acute 
in onset and shows fluctuation. Dementia begins insidiously. Af­
fective lability, periods of apathy, and concentration and mem­
my problems are prominent. Differentiation from the "pseudo­
dementia of depression" may be difficult, and treatment may 
have to be directed at a depressive disorder to clarify the diag­
nosis. Alcohol and drug abuse and dependence disorders fall 
into the category of substance-related mental disorders (see 
Chapters 59 and 60). The classification of the psychiatric dis­
orders induced by substances into each category emphasizes the 
importance of distinguishing them as a first priority. 

Psychotic Disorders 
Psychotic disorders arc characterized by loss of reality contact. 
When the depressive symptoms meeting criteria for a major de­
pressive episode or for mania are present as well, a diagnosis 
of a schizoaffcctive disorder is made. Differentiation from the 
depressive disorders with psychotic features is possible when 
there is a 2-week history of psychosis in the absence of de­
pressive symptoms. Occasionally, treatment for both disorders 
over time is required to clarify the underlying diagnosis. 

Anxiety Disorders 
Anxiety disorders, in particular panic and posttraumatic stress 
disorder, may have severe dysphoria as the presenting com­
plaint. The prominence of anxiety and vegetative signs char­
acteristic of depression may help define the diagnosis (see 
Chapter 31). 

Somatoform Disorders 
With somatoforrn disorders, such as chronic pain (somatoform 
pain disorder) and hypochondriasis, a patient who meets crite­
ria for the depressive disorder should be assigned this diagno­
sis in addition to the somatofonn diagnosis (see Chapter 34). 

Personality Disorders 
Personality disorders are characterized by long-standing, per­
vasive, maladaptive personality traits; they therefore also of­
ten include significant dysphoria. The presence of a person­
ality disorder should not obviate the diagnosis of a major 
depressive disorder. However, a patient who has suffered from 
intense constant distress since adolescence is much less likely 
to respond to biologic treatments than a patient with major 
depression alone. 

Bereavement 

Grief, though intense, must be seen within its cultural context. 
The duration may be variable, though morbid preoccupation 
with worthlessness, prolonged and marked functional impair­
ment, and marked psychomotor retardation may raise the COll­

cem that the patient is suffering from a major depression (see 
Chapter 62). 

Evaluation 
A clear series of diagnostic and therapeutic steps allows dif­
ferentiation of disorders and logical treatment choice. Fonnal 
screening tools, such as the Beck Depression Inventory7 or 
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Fig. 32.2. Implied differential diagnostic cascade of psychiatric disorders. 

simple screening questions about loss of interest or pleasure 4. Consultation: Each family physician must define when to 
may be helpful in identifying whom to evaluate. refer a patient. Physician variables regarding consultation 

1. History: A thorough evaluation should include safety, cur­
rent history and review of systems, prior episodes of de­
pression (including psychosis, suicide ideation and at­
tempts), treatments, prior medical problems, childhood and 
developmental difficulties, and family and social histories. 
The question of suicidal risk is the initial overriding con­
cern. Together with this consideration the degree of the 
patient's competence to participate in treatment planning 
must be assessed.H History of a previous manic episodes 
must be investigated. Vegetative signs, including changes 
in sleep, appetite, weight, and sexual functioning, should 
be explored because of their relevance for medication 
choice. 

2. Mental status examination: The general appearance of the 
patient must be noted. Abnonnalities in the patient's cog­
nitive function should raise the suspicion of an organic eti­
ology. Loose associations, flight of ideas, or loss of real­
ity contact point toward psychosis. Abnonnal emotional 
states are the hallmark of depressive disorders. lrritability 
and euphoria may speak for mania. Rating scales such as 
the Mini-Mental Status Examination or the Beck Depres­
sion Inventory may be helpful for objectifying this exam­
ination. 

3. Laboratory evaluation: Laboratory workup of depression 
should include basic chemistries, complete blood count, 
and thyroid studies. Patients evaluated for depression are 
at increased risk for physical disorders. 

include experience with particular drugs, comfort with psy­
chotherapeutic modalities, and availability of reliable con­
sultants. Patient variables include trust in the physician, 
openness to referral, specific diagnostic characteristics 
such as psychosis, or treatment failure. Admission of a sui­
cidal patient or treatment with electroconvulsive therapy 
(ECT) generally requires psychiatric consultation. 

Treatment Principles 
The patient's safety must be established. Voluntary or invol­
untary hospitalization must be offered when such safety is in 
doubt. No-hann contracts may be useful for assessing the risk 
to the patient; they cannot replace a comprehensive plan. Bi­
ologic, psychological, and social interventions must be prior­
itized. A return visit for more extended evaluation and treat­
ment planning may be necessary. 

In the context of depression, several rules based on diag­
nostic considerations or documented clinical confidence have 
been formulated to guide treatment9: 

L Treat medical disorders that underlie the depression first 
2. Address alcohol and drug abuse before attempting other 

interventions. 
3. When a patient meets criteria for major depre~sion, make 

the diagnosis and provide medical treatment. 
4. When a patient does not fully meet these criteria. psy-



chotherapy alone or a treatment trial with antidepressants 
may be reasonable. 

5. A 6-week treatment period at full, recommended strength 
may be considered an adequate medication treatment trial. 

6. In the presence of psychosocial issues, psychotherapy 
should be provided in addition to biologic treatments. 

7. The effect of treatment should be monitored, and patients 
who fail follow-up appointments should be actively reen­
gaged in treatment. 

When a patient does not respond to the initial treatment 
strategy, the history is reviewed for hidden alcohol or drug 
abuse, unrecognized underlying medical problems, or subtle 
psychotic symptoms. Patient compliance and detennination 
of antidepressant blood levels are considered. The treatment 
plan is reviewed and revised as appropriate. Strategies used 
when there has been no response include changing to another 
antidepressant, such as tricyclics, or augmentation with 
lithium or thyroid. 

Treatment 

Biologic Therapies 
Differentiation of unipolar from bipolar depressive disorders 
is crucial because the basic treatment strategies differ. The 
mainstay of therapy for major depression is the antidepres­
sant, although mood stabilizers and neuroleptics are used ad­
junctively. Conversely, the main treatment for bipolar disor­
ders is a mood stabilizer, and adjunctive use of neuroleptics 
and antidepressants may be required. 

When major depression is present, treatment with antide­
pressants should (and in some cases of dysthymia may) be 
offered. The compounds differ little in their antidepressant ef­
ficacy, but their side-effect profiles are diverse (Table 32.5). 
Choice is dictated by the desire to achieve or avoid certain 
side effects. Obviously, cost is also an important considera­
tion, highlighted by managed care. Use of antidepressants in 
patients with bipolar disorders may increase the number of 
cycles per year and may provoke a manic episode. 

Selective Serotonin Reuptake Inhibitors (SSRls) 
The SSRI antidepressants (e.g., citalopram, fluoxetine, flu­
voxamine, paroxetine, and sertraline) with almost exclusive 
serotonin activity have favorable side-effect profiles. Due 
to ease of use (often once-a-day dosing), they have become 
a frequent first choice, despite their cost. They have low 
sedative and anticholinergic properties. There is also a very 
low risk of death from overdose. They are activating and 
should be given during the day. This activation may trig­
ger agitation, anxiety, and restlessness (akathisia), which 
can be disconcerting to the patient. Resulting or primary 
sleep difficulties may require addition of a medication such 
as diphenhydramine or a sedating antidepressant, such as 
trazodone. 

Interactions with other medications can lead. to dangerous 
side effects. These are most often mediated through effects 
on the cytochrome P-450 hepatic isoenzymes. Different anti-
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depressants affect differing subsystems, thus current drug in­
teraction tables should be used when prescribing them with 
other medications. 

Tricyclic and Related Antidepressants 
These classic antidepressants include, for example, amitripty­
line, imipramine, nortriptyline, and desipramine (from most 
sedating to least). They are well studied, effective, and gen­
erally the least inexpensive. These drugs are also known as 
serotonin-norepinephrine reuptake inhibitors. Newer prepara­
tions include clomipramine and venlafaxine. These prepara­
tions may be especially helpful if the SSRIs are ineffective. 

Once a medication is chosen, a low starting dose is gener­
ally initiated. Incremental increases are made until the ex­
pected target range is reached, a clinical response is noted, or 
unacceptable side effects occur. Such dosage increases are of­
ten tolerated every 3 or 4 days. Full therapeutic effects on 
their mood and energy can be expected after approximately 
4 weeks, yet sleep may improve within a few days. The pa­
tient may experience increased energy before mood and de~ 
pressive thought patterns are reversed. Thus the early treat­
ment phase is potentially more dangerous for a patient with 
suicidal thoughts. Because beneficial effects and side effects 
vary greatly in individual patients, frequent visits, initially 
weekly or even more often, are required until the depression 
has been alleviated. 

When the patient has achieved remission of the depression, 
the medication should be continued for a minimum of 4 to 5 
months. In cases of recurring or severe depression, continued 
medication for a longer peri~ possibly years, may be best. 
Once the decision to stop treatment has been made, dosage 
should be reduced slowly over several weeks while observ­
ing for any signs of relapse for several months. 

Other Antidepressants 
Newer medications include bupropion, mirtazapine, nefa­
zodone, trazodone, and venlafaxine. Bupropion may cause 
fewer sexual side effects, yet it must be taken in several daily 
doses. Mirtazapine may be useful in depression with anxiety 
or insomnia. Nefazodone and venlafaxine may combine the 
usefulness of the two prior drugs, and trazodone's sedation 
may make it particularly useful when sleep is impaired. 
Monoamine oxidase inhibitors are rarely used and have 
largely been supplanted SSRIs. The risk of a hypertensive cri­
sis can be avoided by excluding foods high in tyramine. 

Mood Stabilizers 
Lithium is one of the most effective mood stabilizers also used 
to augment antidepressants. It has antidepressant properties 
for the bipolar patient with depression as well as antimanic 
properties for the patient with elevated mood; it works best 
when used prophylactically. It is excreted renally, so changes 
in fluid balance or dietary salt intake can drantatically affect 
the lithium level and produce toxicity. Side effects include 
gastrointestinal disturbances, hypothyroidism, and nephro­
genic diabetes insipidUS. Carbamazepine, gabapentin, topira­
mate, and valproate represent alternatives to lithium in bipo­
lar disorders. 
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Table 32.5. Effects and Side Effects of Common Antidepressants 

Usual 
Generic and Mean t1/2 Seda- Anticho- Ortho- dosagea Costb 

trade names Chemical type (hours) tion linergic stasis (mglday) ($/month) Watch for 

Amitriptyline Tricyclic 35 +++ +++ +++ 75-300 5.30 
Elavil tertiary amine 47.99 
Endep 44.36 

Amoxapine Dibenzoxapine ++ +++ + 1O!J-300 EPS 
Asendin 180.81 

Bupropion Aminoketone 15 + + + 75-450 Seizures, agitation 
Wellbutrin 67.60 

Citalopram SSRI 35 +/- 2!J-60 69.99 Baseline liver function 
Celexa and thyroid tests 

Clomipramine Tricyclic 25 +++ +++ ++ 75-200 
Anafranil tertiary 98.10 

amine 
Desipramine Tricyclic 20 + + + 75-200 53.36 

Norpramin secondary 105.62 
Pertofrane amine 

Doxepin Tricyclic 15 +++ ++ ++ 75-200 16.94 
Sinequan tertiary 57.27 
Adapin amine 48.20 

Fluoxetine SSRI 100 2!J-60 64.75 Insomnia, anxiety 
Prozac 

Fluvoxamine SSRI 15 + 5!J-300 69.99 Avoid with cisapride, 
luvox diazepam, pimozide, 

and MAOls 
Imipramine Tricyclic 20 ++ ++ +++ 75-200 5.40 

Tafranil tert!ary 88.94 
Janimine amme 

Maprotiline Tetracyclic 25 ++ ++ ++ 75-225c 64.37 Seizures, rash 
Ludiomil 81.15 

Nefazodone SSRI +/- +/- 20!J-600 Headache, nausea 
Serzone 49.68 

Mirtazapine Piperazino- 30 + + 15-45 69.99 Agranulocytosis 
Remeron azepine 

Nortriptyline Tricyclic 35 + + + 5!J-150 60.51 
Pamelor secondary 78.43 
Aventyl amine 74.92 

Paroxetine SSRI 20 +/- +/- 2!J-50 Headache, nausea 
Paxil 54.60 

Protriptyline Tricyclic 80 + +++ ++ 15-40 
Vivactil secondary 83.82 

amine 
Sertraline SSRI 25 +/- 5!J-200 

Zoloft 58.23 
Trazodone Triazolo-pyridine +++ +/- ++ 100-400 34.37 Priapism 

Desyrel 99.02 
Trimipramine Tricyclic 20 +++ ++ ++ 75-200 

Surmontil tertiary 67.74 
amine 

Venlafaxine Phenethylamine 75-300 Headache, nausea 
Effexor 59.96 

Treat the elderly with approximately half the recommended dosage of each of these medications. 

+++ = marked; ++ :::: moderate; + :::: mild; +/- = equivocal; 0:::: none. 

SSRI = selective serotonin reuptake inhibitor; EPS = extrapyramidal symptoms; MAOI = monoamine oxidase inhibitor. 

i1Dosage: usual daily maintenance dose. 

bBased on wholesale price listings, 1995. 

CMaprotiline: ceiling dose due to possible seizures. 



Psychological Therapies 
When asked, significant numbers of patients requiring treat­
ment for depression prefer psychotherapy to medications. For 
mild cases of major depression, interpersonal and cognitive­
behavioral treatments should be used first. Combination of 
psychotherapy with antidepressants may be particularly indi­
cated in patients maintained on medications, patients with se­
vere neurotic character problems, and in the context of mar­
ital conflict. JO There may be significant differences in the 
usefulness of these therapies for the short-term versus the 
long-term treatment of depression. Particularly when both bi­
ologic and psychological treatments are suggested, clear 
agreements, possibly contractual, are necessary between col­
laborating providers specifying who is responsible for care. 

Electroconvulsive Therapy 
Psychiatric referral for ECT remains a useful, effective op­
tion for treatment of severe depression and mania. Studies 
have shown it to be as effective or superior to other antide­
pressant treatments. It is contraindicated in a patient with re­
cent stroke, space-occupying intracranial lesions, or recent 
myocardial infarction. There are no scientifically valid stud­
ies showing longer-term memory loss or disturbances in the 
ability to learn new infonnation. Maintenance antidepressant 
treatment should follow to prevent relapse. 

Social Treatments 
Implications of the depression for marital, family, job, and 
social functioning must be considered and addressed. The pa­
tient's support network must be explored. Expectations re­
garding length of complete or partial disability should be 
discussed early. Social work interventions can hasten full re­
covery, which may otherwise be delayed or even made 

impossible. 

Special Populations 

Children 
Social withdrawal, poor school perfonnancc, a phobia, ag­
gression, self-deprecation, and somatic complaints may herald 
depression, in which case standardized testing of children may 
be helpful (see Chapter 19). Biologic treatments arc generally 
considered to be effective for major depression in children and 
adolescents. The dosage of medications must take into consid­
eration the lower fat/muscle ratio, which leads to a decreased 
volume for distribution of the drug. The relatively larger liver 
in children leads to more rapid melabolism of the tricyclic 
agents than in adults. Prepubertal children can have more dra­
matic swings in blood levels; therefore, doses should be di­
vided three times daily, a practice that can likely be discontin­
ued in the adolescent. Psychotherapy is frequently necessary, 
at times with inclusion of the whole family in treatment. 

Elderly Population 
Distinction between somatic (vegetative) symptoms of de­

pression and physical problems is a common problem in the 
elderly (see Chapters 23 and 24). Vague somatic discomforts 
may herald depression. Psychotic symptoms may be subtle 
and focus on somatic complaints. When symptoms of cogni­
tive impairment accompany depression, three main disorders 
must be distinguished: delirium, pseudodementia of depres­
sion, and depression in dementia. Delirium is characterized 
by its course, but the latter two diagnoses may be more dif­
ficult to delineate. A family history of depressive disorder, 
concern about the deficits, and an inability to try hard at cog­
nitive tasks all speak for depression. 

A treatment trial with antidepressants to influence the re­
versible portion of the patient's dysfunction may be helpful. 
Side effects require particular attention. Of most concern are 
excess sedation, cardiac arrhythmias. orthostatic hypotension. 
and anticholinergic syndromes. Medications are usually be­
gun at half the BannaI dosages for the average adult patient, 
and changes are made less frequently. Side effects should be 
monitored carefully and levels determined when questions 

arise. RCT may be useful in elderly patients with refractory 
depression, psychotic symptoms, medication intolerance, or 
medical compromise, as rapid progression to severe nutri­
tional depletion is not uncommon. 
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The Su icidal Patient 

Marc Tunzi and George Saba 

Suicide is the eighth leading cause of death in the United 
States, accounting for more than 30,000 fatalities and leaving 
nearly 200,000 family survivors yearly. I Among the young 
(those 15 to 24 years old), suicide is the third-leading cause 
of death, having tripled in incidence over the past 40 years. 1,2 

Suicide rates are highest in the elderly (age 65 years and 
older), however, and they are continuing to rise, especially 
for those 75 years of age and oIder. i ,3 

The rate of attempted suicide is estimated to be between 
10 and 50 times the rate of completed suicide4,5; because 
many attempts go unreported, statistics are inaccurate. Re­
ports do suggest, however, that nearly 10% of all adults have 
contemplated suicide, and 2% to 3% have attempted suicide 
at some point in their lives. 1,4 

Major Risk Factors 
Suicide risk factors comprise five major categories. Table 33.1 
lists specific risk factors by primary category, although many 
overlap. Similarly, most suicide victims exhibit several risk 
factors that overlap and contribute synergistically to their spe­
cific suicidal ideation and behavior. 

Psychiatric disorders comprise the most significant risk fac­
tor for suicide,5,6 with estimates suggesting that more than 
90% of suicide victims suffer from them. Depression is the 
most common diagnosis, but the lifetime risk of suicide in pa­
tients with schizophrenia or chronic alcoholism is approxi­
mately 15% (see Chapters 32, 35, and 59). 

Demographic, environmental, and social risk factors are the 
most diverse and difficult to discuss. Differences between 
male and female suicide completion rates are generally at­
tributed to men having greater intent and using more lethal 
means, especially fireanns, which account for nearly 60% of 
all suicide deaths,4-6 Social isolation is a common thread 
among many of the environmental and social risk factors. The 
role of physical illness is especially concerning: 50% to 80% 

of suicide victims have seen a physician shortly before their 
death,6 most of them seeking care for medical problems not 
obviously related to increased suicide risk. 

Biochemical factors are the newest determinants of suicide 
risk and promise to be clinically useful in the future. Research 
has shown that brainstem and cerebrospinal fluid levels of the 
serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) 
are lower in patients with well-planned and highly lethal sui­
cide attempts compared to patients with low lethality attempts, 
irrespective of psychiatric diagnosis? 

Young Versus Old Individuals 
Knowing the particular characteristics of suicide in the young 
and the elderly may help assess individuals from these two 
special populations. Unlike older persons, few young suicide 
patients have a confinued diagnosis of mental illness, though 
a psychiatric disorder is still the most important risk factor 
when known. Consequently, assessment of familial and psy­
chological risk factors is often more clinically useful. Impor­
tant risk factors in young persons include substance abuse, 
family dysfunction and conflict, a history of physical or sex­
ual abuse, relationship problems (particularly with parents 
and boyfriends/girlfriends), and school-related problems. 2,!;,9 

Feelings of extreme hopelessness and helplessness, rejection, 
and humiliation, coupled with a high degree of impulsivity. 
arc common (see Chapter 22), The young are also at greater 
risk for "copycat" or "cluster" suicides triggered by recent 
personal or media exposure to the suicide of others. 

Important risk factors for the elderly, in contrast, include 
chronic alcoholism, depression, and physical illness.3,lo The re­
cent loss of a spouse, whether by divorce or death, is a partic­
ularly strong precipitant of suicide among older persons, Older 
suicide victims are also much more likely to have visited a health 
care provider shortly before their death. The elderly make fewer 
suicide attempts than the young, but because their attempts are 
more premeditated and the means more lethal, rates are higher. 



Table 33.1. Major Risk Factors for Suicide 

Psychiatric disorders 
Depression 
Manic-depressive disorder 
Schizophrenia 
Alcohol and substance abuse 

Personality and psychological factors 
Previous suicide attempt 
Antisocial personality traits/disorder 
Borderline personality traits/disorder 
Impulsivity 
Anger/aggression 
Hopelessness 
Worthlessness/humiliation 
Guilt/need for punishment 
Rigidity 

Demographic, environmental, and social factors 
Male> female ~ 4: 1 
Whites> Blacks - 1.5:1.0 
Native Americans 
Mainstream> ethnidminority groups 
Protestants> Catholics, Jews 
Immigrants 
Inmates 
Single> married 
Physical illness 
Divorce/separation/death of spouse 
Loss of other important relationship 
Unemployment 
Recent personal or media exposure to suicide 

Family history and genetic factors 
Previous suicide of an immediate family member 
Family history of psychiatric and psychological problems 

Biochemical factors 
Low cerebrospinal fluid levels of the serotonin metabolite 

5-HIM 

Data are from refs. 4-10. 

Attempted Versus Completed Suicide 
Although the maior risk factors for attempted suicide aud 
completed suicide are the same, there are some differences 
between the two groups. lA,S Demographically, men complete 
suicide more often (Table 33.1), but women attempt it three 
to seven times more often. Approximately 40% of suicide 
attempters have made a previous attempt, about 1 % of 
attempters complete suicide within the following year, and 
between 2% and 10% complete it sometime in the future. Psy­
chologically, suicide attempts are seen more as an impulsive 
cry for help related to chronic psychosocial problems than as 
an act of premeditated hopelessness or anger related to true 
psychiatric or medical illness. Consequently, attempters tend 
to use less lethal means (e.g., overdosing and "cutting") than 
completers. 

Evaluation 
Predicting suicide for a specific patient is difficult. I I Because 
risk factors overlap, because they identify populations at risk 
(not individuals), and because suicide occurs infrequently in 
the general population, current assessment tools lack sensi­
tivity and specificity.12,13 A continuous doctor-patient rela-
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tionship that enables the physician to notice changes in ap­
pearance and self-care and changes in behavioral, cognitive, 
and emotional functioning may be the most accurate assess­
ment tool. 

Physicians automatically assess many suicide risk factors 
as part of the complete history that forms the database for all 
family practice patients; assessing others may require some 
degree of suspicion. If a patient is even remotely suspected 
to be suicidal, further inquiry is essential. Some physicians 
hesitate to raise the topic of suicide for fear it may precipi­
tate a patient's attempt. In fact, the opposite is true: by rou­
tinely aud appropriately asking about suicide, physicians can 
identify real risks and prevent future crises. 

Questions that help assess suicidal ideation include the fol­
lowing: 

1. Do you want to die? Have you thought about dying? Have 
you considered hurting yourselfl 

2. Do you have a plan for hurting or killing yourself? Do you 
have the means to carry out this plan? If not, how would 
you obtain the means? 

3. Have you taken auy medications, alcohol, or drugs today? 
Have you had problems with alcohol or drugs in the past? 
Have other people thought so? 

4. Have you ever tried to hurt or kill yourself before? 
5. Has anyone in your family or any of your friends ever 

taken their life? 
6. Have you lost interest in life? What problems in your life 

would be solved by killing yourselfl Do you feel hopeless 
about your life? Do you feel hopeless about these prob­
lems ever being solved? 

7. Have you begun to give away your belongings? Have you 
made plans for your loved ones? 

8. What would happen if you successfully killed yourself? 
Would anything happen to you after you died? Who would 
be upset and who would be relieved if you killed yourself? 

In addition to assessing patients individually, family aud 
close friends should also be interviewed.14 Suicidal patients 
may feel isolated aud may resist involving others in their prob­
lem, but they are rarely without significant emotional contact 
with one or more people. Family physicians must observe lo­
cal mental health laws regarding confidentiality but must also 
strongly encourage patients to authorize family involvement 
in their care. Physicians should not simply agree to forgo in­
forming family or close friends if a patient is truly suicidal. 

Once a patient is evaluated to be seriously considering sui­
cide, an assessment of the acuity of the situation is necessary to 
determine appropriate treatment." One validated tool to assess 
acuity is the SAD PERSONS scalelO based on the number of 
major risk factors a patient possesses. The acronym refers to sex 
(male); age «19 or >45); depression (diagoosis of); previous 
attempt(s); ethauol or other substance abuse; rational thinkiug 
impaired (psychosis, delusions, hallucinations); social supports 
lacking; organized plan for suicide; no significaut other (single, 
separated, divorced, widowed); and sickuess (Physical illness). 
One point is scored for each factor present. A score of 7 to 10 
suggests hospitalization is warranted, and a score of 4 to 6 sug­
gests outpatient treatment is an appropriate clinical action. 
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Another means to assess acuity-and begin treatment-is 
a ''no-harm contract."17,18 This contract asks patients to con­
tact their physician if they have a desire to harm or kill them­
selves and addresses several issues: How will they contact 
their physician? Will they agree to speak with another physi­
cian or call a suicide hotline if their physician is unavailable? 
Will they agree to come, or have someone bring them, to the 
emergency room? Often patients' response to the no-harm 
contract can help their physician assess the seriousness of their 
suicidal ideation and help determine if it is safe for them to 
leave the office. 

Management 
Initial management plans must reduce the immediate precip­
itating causes of a patient's suicidal ideation and involve the 
patient's family and close friends to create a context for 
change. Physicians should address the following issues: 

1. What problems led the patient to feel that suicide was an 
acceptable alternative? What circumstances seem hope­
less? 

2. What are the barriers and risks to other ways of handling 
the problems? 

3. Will the patient accept the possibility that professional 
treatment can help overcome these barriers and risks and 
lead to new ways to handle the problems? 

4. Who will be involved in the treatment (fantily? conn­
selors?), and what will be their roles? 

5. What will be the gronnd rules (e.g., regarding "no shows," 
arriving late for appointments) for participation in the treat­
ment? 

6. What concurrent medical care (e.g., substance abuse treat­
ment) might be necessary? 

7. What medications, if any, will be used and how will their 
use be monitored? 

The goal of treatment is to introduce new problem-solving 
patterns and help patients implement them in their own lives 
and interpersonal relationships. Although suicide risk must be 
continuously reevaluated during treatment, focusing exclu­
sively on this issue prevents the opportunities for change that 
can improve the well-being of the patient and possibly the en­
tire family for many generations. 

Deciding whether patients can be treated safely at home or 
need hospitalization depends principally on whether their 
family and friends can provide a 24-hour "suicide watch" in 
place of a professional nursing "sitter." If patients are per­
mitted to return home, they and their physician must mutu­
ally develop a specific plan for follow-up and treatment. Ob­
vious means of harming oneself (e.g., firearms, ropes, drugs 
and alcohol, certain medications) must be removed from the 
home, and patients must agree to return to the office the next 
day. Telephone contact is not adequate follow-up for suicidal 
patients. Overall case management, possibly including home 
visits by a nurse or case worker, should also be arranged.12 

If social support is unavailable, if patients refuse to involve 

others, or if outpatient management is assessed to be too risky, 
patients must be hospitalized. Patients who do not consent 
voluntarily must be involuntarily committed. Fantily physi­
cians must know local laws regarding committal and must de­
velop an office protocol for managing such admissions. Nurs­
ing and clerical staff, for example, must know how to describe 
a patient's appearance and how to contact security or police, 
contact local mental health officials, contact a patient's fam­
ily, and manage others in the waiting room who witness con­
flicts. Fantily physicians should remain actively involved in 
the hospitalization to facilitate subsequent outpatient care and 
successful reintegration into the community. 

Patients, families, and physicians alike must remain alert 
about a return of suicidal ideation during treatment. As patients 
improve and again try to face their problems, they may feel 
even more discouraged and hopeless than before. Furthermore, 
as possible psychomotor retardation declines with the use of 
antidepressant medications, patients may fmally have the phys­
ical energy to successfully attempt suicide. Continuing treat­
ment and discussing this possibility with everyone is critical. 

Underlying medical and psychiatric conditions must also 
be treated. Such treatment should begin immediately or may 
be deferred for a brief time until the patient is stable. Inter­
ventions range from chronic illness support groups to med­
ications for particular illnesses. Lithium prophylaxis has been 
specifically shown to decrease suicide potential in patients 
with bipolar disease and is being studied in patients with other 
mood disord.ers.19 

Prevention 
Suicide prevention efforts are as varied and overlapping as 
the risk factors they address and include both community-ori­
ented and patient-oriented measures.20,21 Some community­
oriented measures are as follows: 

1. Improving gun control to decrease the most common lethal 
means. 

2. Improving community suicide education to help individu­
als learn more about when and how to reach emergency 
help such as crisis centers and hotlines. 

3. bnproving "gatekeeper" training so community members 
(teachers, clergy, police, adolescent peer counselors, sen­
ior citizen advocates) and health care providers become 
more aware of suicide risk factors and referral strategies. 

4. Improving access to, and the quality of, community men­
tal health services. 

Patient-oriented measures include the following: 

1. Screening for the presence of guns in all homes. 
2. Screening for a history of mental illness and substance 

abuse in all patients. 
3. Screening for suicidal ideation in individuals who have ex­

perienced recent divorce or loss, serious physical illness, 
unemployment, or other environmental or social risk fac­
tor (Table 33.1). 



4. Screening for suicide risk factors and mental illness in the 
family members of suicidal patients. 

Physician Suicide 
Physicians commit suicide alleast as often as the general pop­
ulation; in fact, female physicians have higher suicide rates 
than women in genera1. 22 Most physicians who commit sui­
cide have a chronic physical or mental health disorder, and 
most are successful on their first attempt. Many have a his­
tory of drug or alcohol problems; others have experienced 
personal humiliation from financial losses or a malpractice 
suit. The family physician's behavioral assessment skills and 
ability to communicate with other physicians can be of great 
help in identifying and supporting colleagues at risk. 

Suicide in the Family 
Physician's Practice 
The "premature" death of a patient is often difficult for physi­
cians to accept; death by suicide may be even more troubling. 
When a patient commits suicide, the physician's clinical re­
sponsibilities include reaching out to the patient's family, 
reaching out to other staff and colleagues who knew and 
worked with the patient, and not discussing fault or assessing 
blame. Legal responsibilities may include notifying the local 
coroner's office of the death, carefully reviewing and main­
taining the confidentiality of the patient's medical record, 
avoiding casual discussion of the case in nonprivileged set­
tings (e.g., the hallway, nurses' station, doctors' lounge), and 
consulting an attorney if necessary. 

Personally, physicians must reach out to their own family 
and friends for support and not replicate the same kind of so­
cial and emotional isolation that affected their patient. Col­
leagues of a physician who has lost a patient to suicide should 
be supportive, acknowledging that the physician may experi­
ence the same denial, anger, guilt, shame, and sense of inad­
equacy as the victim's family and friends. Professional coun­
seling should be considered and encouraged, as appropriate. 
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34 
Somatoform Disorders and 
Related Syndromes 

Margaret E. McCahill 

Patients with somatic complaints and no objective findings 
suffer greatly and are a challenge to their physicians, their 
families, and their health care insurance companies. It is es­
timated that 25% to 75% of visits to primary care physicians 
are due to psychosocial problems with somatic presenta­
tions.1- 3 These patients may consume half of the physician's 
time, and although usually given a different diagnosis, those 
who meet the diagnostic criteria for somatization disorder 
alone represent 5% of patients seen in the outpatient setting. 
making it the fourth most common problem seen in family 
practice.3 

Disorders on the somatoform spectrum are chronic, re­
lapsing conditions. Although not curable, somatoform disor­
ders are readily manageable, providing welcome comfort to 
the patient and family and satisfaction to the family physi­
cian. Recent recommendations for therapy give the patient, 
family, and physician more hope for improvement in the pa­
tient's health status. It is, moreover, the most cost-effective 
care possible. 

Background and Impact 
The problem presented by patients with somatic complaints 
and no apparent cause has been recognized since antiquity. 
In 1859 Paul Briquet wrote a treatise on hysteria in which he 
noted, "No illness is more difficult to cure than hysteria .... 
Half of hysterical women recover only when advancing age 
dulls their sensitivities .... They may spend a year or more 
in bed, completely incapacitated.'" Patients who suffer a so­
matofonn disorder are convinced that they have a serious 
physical ailment and generally refuse to see a mental health 
professional. The impact of the somatofonn disorder on the 
patient's quality ofHfe is enormous: These patients report that 
they spend 4.9 to 7.0 days in bed per month, compared to pa­
tients with major medical problems, who average 1 day or 

less in bed each month5-1; they average 2.2 days in the hos­
pital annually, compared to the national average of 0.9 days"; 
their health care costs have been estimated to be nine times 
as much as those of the general population'; and 82% of them 
stop work because of perceived health problems.8 

The Diagnostic and Statistical Manual of Mental Disor­
ders, 4th edition, text revision (DSM-N-TR)9 lists the diag­
nostic criteria for the following somatofonn disorders: body 
dysmorphic disorder, conversion disorder, hypochondriasis, 
pain disorder, somatization disorder, somatoform disorder not 
otherwise specified, and undifferentiated somatofonn disor­
der. It is important to note that patients with somatofonn dis­
orders do not intentionally cause their symptoms (as with 
factitious disorders), and they do not develop symptoms in­
tentionally for secondary gain, as with malingering. Although 
factitious disorders and malingering have different psycho­
dynamics, they are mentioned here in a discussion of the so­
matofonn spectrum because they are in the same differential 
diagnosis for patients with somatic complaints and no objec­
tive findings. 

The somatofonn disorders should be considered a spec­
trum, with some patients having a subsyndromal fonn and 
some meeting the full criteria for a particular disorder. A pa­
tient may appear to meet criteria for one disorder at one point 
in time and a different disorder at another time. This is espe­
cially true for hypochondriasis, pain disorder, somatization 
disorder, and subsyndromal somatization (diagnosed as un­
differentiated somatofonn disorder or somatofonn disorder 
not otherwise specified), which are the most common so­
matofonn disorders treated by the family physician. Distin­
guishing the latter four disorders from each other can be chal­
lenging at times, but their management is similar, allowing 
the physician to consider them as a spectrum and still opti­
mally manage them. 

Somatofonn disorders are generally underdiagnosed, with 
few outpatients fonnally assigned the diagnosis. In a study of 



general hospital patients, none of the 19 patients found with 
the diagnostic criteria for somatization disorder were so di­
agnosed. iO When making a somatofonn spectrum diagnosis, 
it is critical to ensure that organic pathology has not been 
overlooked as the cause of the patient's symptoms. 

Several classic medical illnesses can masquerade as di­
verse medical and psychiatric syndromes, including multi­
ple sclerosis, central nervous system (CNS) syphilis, tuber­
culosis, lupus erythematosus, acute intermittent porphyria, 
brain tumors, thyroid and parathyroid disorders, myasthenia 
gravis, and human immunodeficiency virus (HIV) disease, 
which have joined the list of disorders that can present with 
multiple, diffuse symptoms (see Chapter 42). Whenever a 
somatofonn disorder diagnosis is considered, it is essential 
that the patient receive a thorough medical history and phys­
ical examination, and that prior medical records and tests 
are reviewed. This thorough overview by the family physi­
cian and the continuity of care with that physician are es­
scntial to the correct diagnosis and management of somato­
form disorders. 

Somatoform Spectrum 
The family physician only occasionally encounters a patient 
with true conversion disorder (CD) or with body dysmorphic 
disorder (BDD). These two conditions are important to rec­
ognize, as they are a part of the somatofonn spectrum, but 
they are not usually managed in the primary care setting ex­
clusively. If symptoms of either of these conditions persist, a 
psychiatric consultation is likely to be sought. 

Conversion Disorder 
A patient with CD unintentionally develops symptoms or 
deficits affecting voluntary motor or sensory function that 
suggest a neurologic or other medical condition but that can­
not be explained by a medical condition, effects of a sub­
stance, or as a culturally sanctioned behavior? Examples in­
clude paralysis of an extremity, pseudoseizure, pseudocyesis, 
complaints of blindness, aphonia, and sensory complaints 
that do not follow neurologic parameters. True CD is un­
common, and because many of the organic causes of con­
version symptoms may take years to declare themselves, it 
has been suggested that a diagnosis of CD be considered ten­
tative.9 When CD occurs, it is usually seen in a rural setting 
in a patient with little formal education and of low socioe­
conomic status; it may also be more common among mili­
tary personneL II A single episode is usually short but may 
be prolonged if secondary gain is involved. Most conversion 
symptoms are transient and respond to supportive treatment; 
90% are resolved by the time of hospital discharge. 12 Som­
atization disorder requires a conversion symptom as one of 
its diagnostic criteria, creating a connection bctwecn these 
two diagnoses within the somatofonn spectrum. It has been 
suggested that "it is more useful to conceive of conversion 
phenomena as symptoms rather than as a psychiatric disor­
der per se."12Telling patients that their symptoms are thought 
to be psychogenic often results in worsening of symptoms. 
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It is more helpful to explain that, based on a thorough med­
ical evaluation, the symptom (e.g., weakness, blindness, 
seizure) should resolve quickly. Psychiatric consultation 
should be sought if symptoms persist. 

Body Dysmorphic Disorder 
Patients with BDD have a loathing for or a preoccupation with 
an imagined defect in their appearance or excessive concern 
about a slight physical anomaly. This preoccupation causes 
significant distress or impainnent in social, occupational, or 
other areas offunction.9 Comorbid conditions are often found 
with BDD, such as depression, delusional disorder, social 
phobia, and obsessive-compulsive disorder.9 It has been esti­
mated that 12% to 14% of patients seeking treatment by a 
dennatologist have BDD.\3 Family studies suggest that BDD 
is part of the familial spectrum of obsessive-compulsive dis­
order,14 and thus treatment for BDD may include antiobses­
sional medications. In a recent open-label study, 63% of 30 
BDD patients improved with fluvoxamine treatment, includ­
ing both delusional and nondelusional patients.ts While fur­
ther studies will be needed to establish evidence-based treat­
ment, if the physician notes the presence of depression or 
other obsessive-compulsive features, a trial of an antidepres­
sant or antiobsessional medication may be indicated. Exam­
ples include clomipramine (Anafranil), fluoxetine (Prozac), 
tluvoxamine (Luvox), or paroxetine (Paxil). Some long-term 
follow-up studies of patients with BDD have shown that those 
who had cosmetic surgery often had later emergence of even 
more severe psychopathology. J I If the patient with BDD 
has persistent symptoms, psychiatric consultation should be 
considered. 

Disorders Commonly Managed 
in Family Medicine 

Somatization Disorder 
The DSM-IV-TR diagnostic criteria for somatization disor­
der (SD) are listed in Table 34.1. This relatively common dis­
order is seen in 0.2% to 2.0% of American women and fewer 
than 0.2O/c of American men.9•16 The disorder tends to run in 
families, with both genetic and environmental factors impli­
cated.9,16 Several screening tests have been proposed to as­
sist in the diagnosis of SD in the primary care setting. 17,18 

Somatization disorder is a chronic condition, and patients 
are usually not amenable to psychiatric treatment initially. If 
patients believe that their complaints are not taken seriously, 
they usually go to another physician, increasing the likelihood 
of unnecessary procedures. An important goal in the man­
agement of SD is to gradually increase the patient's insight 
regarding the psychiatric basis of the complaints over months 
or years of work with the patient, such that referral for psy­
chotherapy is possible. When the patient engages in psy­
chotherapy, health care costs can be reduced, mainly because 
the rate of hospitalization decreases. 11 Cognitive-behavioral 
therapy (CBT) has shown particular promise in the treatment 
of SO and related syndromes, and the improvement in phys~ 
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Table 34.1. Diagnostic Criteria for Somatization Disorder (DSM Code 300.81) 

A. A history of many physical complaints beginning before age 30 years that occur over a 
period of several years and result in treatment being sought or significant impairment in social, 
occupational, or other important areas of functioning. 

B. Each of the following criteria must have been met, with individual symptoms occurring at 
any time during the course of the disturbance. 

1. Four pain symptoms: a history of pain related to at least four different sites or functions (e.g., head, abdomen, back, 
jOints, extremities, chest, rectum, during menstruation, during sexual intercourse, or during urination). 

2. Two gastrointestinal symptoms: a history of at least two gastrointestinal symptoms other than pain (e.g., nausea, bloat­
ing, vomiting other than during pregnancy, diarrhea, or intolerance of several different foods). 

3. One sexual symptom: a history of at least one sexual or reproductive symptom other than pain (e.g., sexual indiffer­
ence, erectile or ejaculatory dysfunction, irregular menses, excessive menstrual bleeding, vomiting throughout preg­
nancy). 

4. One pseudoneurologic symptom: a history of at least one symptom or deficit suggesting a neurologic condition not 
limited to pain (conversion symptoms such as impaired coordination or balance, paralysis or localized weakness, dif­
ficulty swallowing or lump in throat, aphonia, urinary retention, hallUcinations, loss of touch or pain sensation, dou­
ble vision, blindness, deafness, seizures; dissociative symptoms such as amnesia; or loss of consciousness other than 
fainting). 

C. Either 1 or 2 
1. After appropriate investigation, each of the symptoms in criterion B cannot be fully explained by a known general 

medical condition or the direct effects of a substance (e.g., drug of abuse, a medication) 
2. When there is a related general medical condition, the physical complaints or resulting social or occupational impair­

ment are in excess of what would be expected from the history, physical examination, or laboratory findings. 
D. The symptoms are not intentionally produced or feigned (as in factitious disorder or 

malingering). 

Source: American Psychiatric Association,9 with permission. 

ical complaints may be seen even if psychological distress is 
not ameliorated. 19 

Pain Disorder 
The OSM-IV-TR diagnostic criteria for pain disorder (PO) 
are listed in Table 34.2. The symptom of pain aod its conse­
quent disability is the focus in PO. The patient with PO is fo­
cused on the intensity of the pain itself, whereas the 
hypochondriac patient focuses on the fear of the catastrophic 
implications of the paino PO is common, with 10% to 15% 

of adults per year in the United States having some form of 
work disability due to back pain alone.9 

The clinical course of PO is affected by age, sex, ethnic 
factors, personality factors, the learned behavior of ''pains­
maoship," aod by many other variables, including secondary 
gain and disability entitlement. PO patients should be evalu­
ated for the presence of comorbid conditions, such as de­
pression, anxiety disorders, or any other psychiatric disorder. 
The best management of chronic pain syndromes is early in­
tervention after an injury, with treatment aimed at prompt 
restoration of normal function. A patient who has already de-

Table 34.2. Diagnostic Criteria for Pain Disorder (DSM Codes 307.80 and 307.89) 

A. Pain in one or more anatomic sites is the predominant focus of the clinical presentation and is of sufficient severity to war· 
rant clinical attention. 

B. The pain causes clinically significant distress or impairment in social, occupational, or other important areas of functioning. 
C. Psychological factors are judged to have an important role in the onset, severity, exacerbation, or maintenance of the pain. 
D. The symptom or deficit is not intentionally produced or feigned (as in factitious disorder or malingering). 
E. The pain is not better accounted for by a mood, anxiety, or psychotic disorder and does not meet criteria for dyspareunia. 

Code is as follows: 
307.80, pain disorder associated with psychological factors 
307.89, pain disorder associated with both psychological factors and a general medical condition 

For both of above, specify it 
Acute: duration < 6months 
Chronic: duration =:=6 months 

Note: The following is not considered to be a mental disorder and is included here to facilitate differential diagnosis: pain disor· 
der associated with a general medical condition-a general medical condition has a major role in the onset, severity, exacerba· 
tion, or maintenance of the pain. (If psychological factors are present, they are not judged to have a major role in the onset, sever· 
ity, exacerbation, or maintenance of the pain.) The diagnostic code for the pain is selected based on the associated general medical 
condition if one has been established or on the anatomic location of the pain if the underlying general medical condition is not 
yet dearly established. 

Source: American Psychiatric Association,9 with permission. 



veloped a lifestyle of chronic pain has a poor prognosis. The 
treatment of chronic pain syndromes includes a wide variety 
of treatment modalities, including medicinal, somatic. and 
psychotherapeutic approachesl.16.20 (see Chapter 61). A struc­
tured review of evidence-based data on the use of antide­
pressant medications in chronic pain syndromes (both those 
with and those without a significant psychogenic basis) sup­
ports the use of antidepressant therapy. 21 

After thorough evaluation of the patient with PO, it is help­
ful to assure the patient that it appears all appropriate inter­
ventions have been done, acknowledge the patient's suffer­
ing, and explain that the immediate treatment goal is 
rehabilitation and not necessarily to be pain-free. Rehabilita­
tion requires a treatment plan, which might include medica­
tions, physical therapy, biofeedback, pain control programs, 
and in some cases psychotherapy. I I As in other somatoform 
spectrum disorders, CBT may be of benefit. 

Hypochondriasis 
The DSM-IV-TR diagnostic criteria for hypochondriasis are 
listed in Table 34.3. The patient with hypochondriasis has 
the intense fear of having a serious disease; the fear causes 
impairment in function, and this fear persists despite all re­
assurance to the contrary. The estimated prevalence of 
hypochondriasis is 2% to 7% in primary care outpatients. 9 

Hypochondriasis can begin at any age and is seen in both 
sexes equally. It may fluctuate, and it may become chronic, 
although an estimated one third to one half of all patients re­
cover significantly.ll Hypochondriasis may be the primary 
symptom of major depression, and studies have shown that 
almost half of patients with transient hypochondriasis had an 
anxiety or depressive disorder; 75% had at least one axis I di­
agnosis22 (a psychiatric clinical disorder or other condition 
that is the focus of clinical attention). Those with hypochon­
driasis have real symptoms. As with all somatofonn disor­
ders, patients with hypochondriasis require thorough evalua­
tion by the family physician to exclude serious illness, but 
hypochondriac patients are not reassured by the absence of 
pathology on testing. It is often helpful to prescnt nonnal test 
results with a statement that although it is reassuring that the 
test results show no serious disease, regularly scheduled vis­
its will be continued to monitor any new signs of illness (not 

14. SOlllatoforlll Disorder~ clnd Related Syndrornes 303 

symplom~) in the future. Some patients with hypochondria­
sis have been given diagnoses of chronic fatigue, malaise, and 
others. The World Health Organization-sponsored Interna­
tional Classification of Diseases and Related Health Problems 
(ICD-IO) includes a diagnosis of neurasthenia (literally, a lack 
of nerve energy), which is rarely made in the United States 
but is often used in other countries for patients with hypochon­
driasis. II .2:1 The etiologic theory for hypochondriasis with the 
most support is the amplification hypothesis, which proposes 
that hypochondriasi~ is the result of a catastrophic overinter­
pretation of nonnal bodily sensations. I I Management of the 
hypochondriac patient is similar to that for pain disorder and 
somatization disorder. 

Undifferentiated Somatoform Disorder and 
Somatoform Disorder Not Otherwise Specified 
The patient with unditlerentiated somatofonn disorder (USD) 
has impairment due to one or more unexplained physical 
complaints of at least 6 months duration, and the symptoms 
seem to be temporally related to a stressor. 1 I A subset of pa­
tients with USD arc said to have subsyndromal somatization 
disorder, or the somatizing syndrome (also called abridged 
somatization disorder), which requires a lifetime history of 
four unexplained symptoms for men and six for women. ll .24 

USD has a 30 times greater prevalence than somatization dis­
order. with a female predominance and a lifetime prevalence 
of 4% to 110/(,. The course is chronic and relapsing, and USD 
patients show excessive health care utilization, but the degree 
of impairment is less that that seen with somatization disor­
der. 1 L Somatoform disorder not otherwise specitied (SO NOS) 
is a residual category for patients whose symptoms do not 
quite fit the other diagnoses on the somatofonn spectrum.9 

Management of the 
Somatoform Disorders 
Most of the disorders on the somatofonn spectrwn are managed 
almost exclusively in the primary care realm. The family physi­
cian typically managcs the following disorders without psychi­
atril: consultation, except for unusually challenging patients: 
hypochondriasis, pain disorder, somatization disorder, unditler-

Tahle 34.3. Diagnostic Criteria for Hypochondriasis (DSM Code 300.7) 

A. Preoccupation with fears of haVing, or the idea that one has, a serious disease based on the person's misinterpretations of 
bodily '>ymptoms. 

B. The preoccupation persists despite appropriate rnedical evaluation and reassurance. 
C. The belief in criterion A is not of delusional intensity (as in delusional disorder, somatic type) and is not restricted to a cir­

curnscribed concern about appearance (as in body dysmorphic disorder). 
D. The preoccupation causes clinically significant distress or impairment in social, occupational, or other important areas of 

functioning. 
E. The duration of the disturbance is at least 6 months. 
F. The preoccupation is not better accounted for by generalized anxiety disorder, obseSSive-compulsive disorder, panic disor­

der, a major depressive episode, separation anxiety, or another somatoforrn disorder. 
Specify if: 

With poor insight: if, for most of the time during the current episode, the person does not recognize that the concern about 
having a serious illness is excessive or unreasonable. 

Source: Arnerican Psychiatric Association:" with permission. 
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entiated somatofonn disorder (including those with somatizing 
syndrome), and SD NOS. The management principles for all 
five of these disorders are similar. The first step requires a thor­
ough medical history, physical examination, and review of prior 
medical records and results of tests and procedures. It is im­
portant to acknowledge patients' suffering and the disability that 
they experience. It often takes several visits to the family physi­
cian to establish patients' trust that their complaints are taken 
seriously and that the physician is knowledgeable about diag­
nosis and treabnent. For many patients it is helpful to have a di­
agnostic label that enables them to work cooperatively with the 
physician.25 For example, a diagoosis of hypochondriasis is 
rarely given to patients directly, but it might be explained that 
they have a syndrome that causes a person to experience a dis­
tressing amplification of bodily functions and sensations. 

After the thorough medical evaluation and the assessment or 
diagoosis is presented to the patien~ a solid therapeutic alliance 
is established, which is the most essential ingredient for suc­
cessful management of somatizing patients. The somatizing pa­
tient is then scheduled to see the family physician at regular 
intervals, the length of which depends on how well the patient's 
illness is compensated. A somatizing patient who is severely 
decompensated may require brief weekly visits, whereas a pa­
tient who is doing well may be scheduled for an office visit 
every 4 to 6 weeks." It is important that the visits be sched­
uled regularly, regardless of the development of new symp­
toms. To tell a somatizing patient to "return when you need to" 
invites the development of new symptoms as a new entitlement 
to see the physician, possibly generating new diagoostic pro­
cedures. Specialty consultations should be limited and must be 
carefully handled such that the patient does not experience them 
as rejection by the family physician. The nwnber of tests and 
procedures are limited to those indicated by the developroent 
of new physical findings. and the use of medications is rnini­
mized.16 The physician avoids giving direct advice, with the 
patient being encouraged to develop problem-solving skills.'6 
In addition to these general principles. the pain disorder patient 
needs encouragement to understand that the goal is to restore 
maximal function, not necessarily total relief of all pain. 

As noted above in the discussion of the individual syn­
dromes, antidepressant or antiobsessional medication (often 
the same medication) is often prescribed. A review of the 
treatment recommendations of consultation-liaison psychia­
trists regarding the somatoform disorders revealed that they 
recommended antidepressants in 40% of patients, anxiolytics 
in 18%, sedatives in 18%, antipsychotics in 10%, and psy­
chological treabnent (CBT or other) for 76% of patients.27 A 
review of 31 controlled trials showed that CBT is often of 
great benefit, at times even for those who have limited in­
sight, and even for those who do not seem to have improve­
ment in their psychological symptoms.19 

Somatization in Children 
and Adolescents 
Somatization is common in youths, with the most common 
complaints being headache (10-30% of children and adoles­
cents), recurrent abdominal pain (10-25%), chest pain 

(7-15%), and fatigue (33-50% of adolescents)." Pseudoneu­
rologic symptoms are rare in children and adolescents, and a 
cause other than somatization should be sought. There appear 
to be no gender differences in the presentation of somatiza­
tion until late adolescence, when female predominance 
emerges. There is some association between pediatric soma­
tization and perceived adverse life events; for example, the 
death of a family member may precipitate symptoms in the 
child similar to those of the family member who died.28 Sev­
eral studies have associated somatization with sexual abuse, 
particularly somatic complaints involving genitourinary or 
gastrointestinal symptoms or pseudoseizures in children.28 

Somatization is one of the most common ways for a psychi­
atric disorder to present during childhood and adolescence, 
especially anxiety disorders and major depression. The fam­
ily physician should carefully evaluate youths who somatize 
to exclude serious medical illness, psychiatric illness, adverse 
life events, and maltreatment. 28 

Factitious Disorders 
The essential element for the diagnosis of factitious disorder 
(FD) is intentional production of physical or psychological 
symptoms, with the hope of having psychological needs met 
by assuming a sick role.9 Secondary gain is not apparent, 
which distinguishes FD from malingering. FD is more com­
mon in women, and it seems to occur more frequently among 
health care workers than other occupational groups. II Patients 
with FD often have disrupted interpersonal relationships, and 
personality disorders are frequent. They may give dramatic, 
vague, inconsistent histories, and if challenged, they usually 
leave treatment against medical advice, only to present with 
the same symptoms at another facility soon thereafter.9 

Factitious disorder in children and adolescents is an un­
common but critical problem that is often unrecognized for an 
extended (and therefore dangerous) period of time.29 The mean 
duration of symptoms is almost 16 months before detection, 
and the most common presentations of FD in children are 
fever, ketoacidosis, purpura, and infections.29 Children with 
FD may have been the victims of FD by proxy when they were 
younger, and they may become the adult patient with FD if 
not treated. Recognition of the FD is essential for the imme­
diate safety of the child, as well as beginning treabnent aimed 
at prevention of FD and other disorders in adulthood. 

Factitious Disorder by Proxy 
Listed in DSM-IV -lR under factitious disorder not otherwise 
specified is the diagoosis factitious disorder by proxy. In tltis 
disorder, the perpetrator (usually the mother of a young child), 
is intentionally causing a physical or psychological symptom 
or illness in the victim so the perpetrator can assume the sick 
role by proxy.' Dependent adults could also be victims. The 
most frequently seen symptoms are bleeding (44%), CNS 
symptoms (seizures, ataxia, impaired consciousness) (approx­
imately 50%), diarrhea and vomiting (21 %), fever (10%), and 
rash (9%)30 It is important to recognize this entity as a dan­
gerous form of abuse and to secure the victim's safety. It has 
been noted that Munchausen syndrome by proxy was respon-



sible for 14% of children with failure to thrive. and that the 
nwrtality rate was 9%.3! Discovery of FD by proxy would be 
an indication to immediately notify authorities involved in pro­
tecting children or dependent adults from abuse (see Chapters 
26 and 27). Emergency hospitalization may be necessary to 
ensure the safety of the victim until authorities can intervene. 

Factitious Disorder by Internet 
Widespread access to the Internet and the abundance of Web 
sites dedicated to specific medical conditions bring a wealth 
of infonnation to patients, with some of that infonnation valid 
and very useful, and some of it invalid and without substance. 
With the availability of Internet chat rooms, patients can join 
in "virtual support group" sessions for nearly any malady. 
Since the Internet is largely unproctored and unjuried, it pres­
ents an easily accessible medium in which anyone may as­
sume the patient role, obtaining attention. sympathy, and 
sometimes control and favor from others. Several cases of 
"Munchausen by Internet" have been reported,32 and this may 
become a larger challenge for physicians in the future. 

Clinical Course 
The course of FD is usually chronic. and morbidity is high. 
Data are lacking on mortality, but case reports document that 
some patients die of their behavior (e.g .. fatal factitious hy­
poglycemia), and suicides have occurred.3o No specific treat­
ment is considered effective. Several controversial approaches 
to the patient have been advocated, including direct con­
frontation or "blacklisting" the patient (neither of which is 
recommended), behavioral modification, prolonged inpatient 
psychiatric hospitalization, and individual and group psy­
chotherapy.1.30.33,34 A gentler method. treatment without 
confrontation, uses inexact interpretations of !.he patient's be­
havior in which the patient's symptoms arc partially ex­
plained; it stops short of actually confronting the factitious 
behavior. For example, telling patients that it seems their feel­
ing about the psychological issue might bc adversely affect­
ing the healing of a chronic wound lets them know that the 
physician is aware of what's going on hut avoids open con­
frontation and allows patients to save face. 35 

Malingering 
Malingering is not considered a medical or psychiatric disor­
der but is prcsented here in the differential diagnosis of pa­
tients with somatic symptoms and no objective findings. The 
individual presents with intentional symptoms and perhaps 
signs of physical or psychological disorders motivated by 
clear secondary gain. Malingering should be suspected with 
any combination of the following9 : 

1. Medicolegal context of presentation 
2. Marked discrepancy between the person's claimed symp­

toms and findings 
3. Lack of cooperation during the evaluation and noncom­

pliance with treatment 
4. Presence of antisocial personality disorder 
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Sometimes neuropsychological testing can be helpful in 
discerning the malingerer from the litigant chronic pain pa­
tient. 36 It is crucial to be certain that medical and psychiatric 
disorders do not coexist with malingering. Beyond this step, 
several authors agree that there is no treatment as such for 
malingering.1,2o.33 It has been suggested that the individual 
be presented with a diagnosis of malingering only indirectly; 
physicians can subtly imply that they are aware of the simu­
lation of illness,zo and that the symptoms are not consistent 
with serious disease.! Depriving the individual of the usual 
benefits of the sick role and in some settings (e.g., military) 
discussing the natural consequences of continued illness of­
ten result in rapid recovery.20 Although rare, a case of fatal 
result of reporting malingering was described in which a 39-
year-old man shot and killed two of four orthopedic surgeons 
who labeled him a malingerer, wounded a third, and then 
killed himsel!"using a homemade bomb.37 Hence, careful con­
veyance of a diagnosis of malingering might be important to 
the well-being of both the physician and the individual who 
malingers. 

Conclusion 
When managing the patient with a disorder on the somato­
fonn spectrum, it is essential that the family physician mod­
ify the treatment goals from "curing" to "caring." It is not 
possible to eliminate the patient's distress, but careful man­
agement with continuity over an extended time allows the pa­
tient to settle into a comfortable therapeutic alliance with the 
physician that allows monitoring the patient's status; most pa­
tients demonstrate gradual improvement in function in this 
setting. The patient may not perceive this improvement or ex­
press gratitude and is unlikely to develop insight into the prob­
lem. The primary therapeutic modality for the treatment of all 
of the somatofonn disorders has been shown to be "the physi­
cian," administered via the doctor-patient relationship.20 One 
study demonstrated the first intervention that improved the 
physical functioning and decreased the health care utilization 
of somatizing patients.7 The intervention consisted of a stan­
dardized psychiatric consultation letter addressed to the pri­
mary care physician, verifying the diagnosis of a somatoform 
disorder. explaining what it is, and making specific treatment 
recommendations. The recommendations included (1) fre­
quently scheduled visits with a brief physical examination 
performcd at each visit (during visits the physician looks for 
signs of disease rather than taking the complaints at face 
value); (2) avoidance of "as needed" visits; (3) avoidance of 
diagnostic procedures, hospitalization, surgery, and labora­
tory tests unless absolutely necessary; and (4) the physician 
being discouraged from communicating any message that "it's 
all in your head."7 This approach, which summarizes the com­
monly given advice from consultationlliaison psychiatrists, 
and what is presented in this chapter, has resulted in a de­
crease in the number of days in bed per month. an improve­
ment in patients' physical functioning (which endured 2 years 
after the intervention), and a decrease in annual medical care 
charges of 32.9% during the first year after the intervention.7 
The family physician should also prescribe medication (typi-
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cally antidepressants or antiobse.;;sional medications) as indi- 14. Bienvenu 01, Samuels lF, Riddle MA, et a1. The relationship 
cated, and encourage the patient's engagement in psychother- of obsessive-compulsive disorder to pOf>sible spectrum disor-
apy (especially cognitive-behavioral therapy) to the extent that ders: results from a family study. Bioi pf>ychiatry 2000:48(4): 

the patient will agree. 13- 15,19,21,27 15. ~~Jlli~~'KA McElroy SL, Dwight MM, et a1. Delusionality and 
The family physician comes to know well the patient's response to open-label fluvoxamine in body dysmorphic disor-

usual pattern of complaints, listens for a time during each der. 1 Clin P~ychiatry 2001;62(2):87-91. 
visit, and then shifts the focus of the visit to how the patient 16. Cloninger CR. Somatofonn and dis~ociative disorders. In: 
is dealing with various life issues. The goal during those fre- Winokur G, Clayton Pl, eds. The medical basis of psychiatry, 
quently scheduled visits is to listen carefully for changes, then 2nd ed. Philadelphia: WB Saunders, 1994;169-92. 

proceed with additional medical workup and treatment only 17. ~~~~~s;~~~S=~ ~~~~~~n~~~~~~~~~~i~;:~t.ization disor-

if that change is substantiated by clinical findings to suggest 18. Goldberg Rl, Novack DR, Gask L. The recognition and man-
new disease. The patient sometimes needs explanations from agement of somatization: what is needed in primary care train-
the physician that allow the patient to "give up" symptoms ing. Psychosomatics 1992;33:55-61. 
without losing face. Family physicians manage somatoform 19. Kroenke K, Swindle R. Cognitive-behavioral therapy for som-
spectrum disorders on a daily basis, and as continuity of care atization and symptom syndromes: a critical rcview of controlled 
. 'd d th f th (t t f; . 1 clinical trials. Psychother Psychosom 2000;69(4):205-15. 
~:~:~:~ti~n ~:~ co~ee~;~::ee~~; ~~:~na~:~~:e:nxr~~~~~o::_ 20. Ford CV. The somatizingdisorders: illness as a way of life. New 

joy optimum health made possible by the ski1lful, therapeu- 21. ~~~~a~lS~~i~~il:e~c'e_based data on pain relief with antide-
tic application of the physician-patient relationship. pres.~ants. Ann Med 2000:32(5):305-16. 
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35 
Selected Behavioral and 
Psychiatric Problems 

Michael K. Magill and Leonard J. Haas 

The disorders discussed in this chapter comprise a diverse 
group of problems, appearing on axes I and II of the Diag­
nostic and Statistical Manual of Mental Disorders, 4th edi­
tion (DSM-IV)-' They require different diagnostic aod 
management strategies and represent differing degrees of 
prevalence in the typical family physician's practice. How­
ever, they have several aspects in commOD. First, patients with 
any of the disorders discussed in this chapter require carefu1 
attention to history and a sophisticated understanding of com­
munication styles and interpersonal needs. Each condition de­
mands extraordinary efforts from the family physician to 
maintain a productive doctor-patient relationship. Second, 
major progress has occurred in recent years regarding the ge­
netic and neurobiologic contributions to etiology of each of 
these problems. Third, the diagoostic boundaties between 
these and other conditions are recognized as less distinct than 
once thought. Finally, medical management of each is be­
coming increasingly directed at specific symptom complexes, 
independent of diagnosis. 

Caring for patients and their families with these disorders 
can be demanding but also rewarding. Care of these patients 
provides the family physician with opportunities to practice 
the highest art of medicine. 

Eating Disorders 
Anorexia nervosa and bulimia nervosa, the most prevalent 
eating disorders, are commonly found in primary care popu­
lations among adolescent and young adult female patients. 
Anorexia is characterized by refusal to maintain a minimally 
normal body weight. Bulimia is not characterized by under­
weight or overweight but by repeated episodes of hinge eat­
ing fcnowed by inappropriate compensatory behavior (e.g., 
vomiting. laxative abuse. fasting, or excessive exercise). Es­
timates of prevalence are 5% for anorexia and 2% for bulimia 

in the general population. Prevalence is likely to be much 
higher among patients in weight-loss programs. Patients are 
90% female. Female athletes may be at increased risk.2 

Patients are often reluctant to reveal symptoms; they come 
for treatment of other conditions or under pressure from fam­
By members. Typically practitioners do not routinely assess 
patients for these problems.3 Family systems problems pre­
dominate, especially in adolescent patients, and distorted body 
image is prominent as well. Although anorexia and bulimia 
occur at similar rates in a variety of cultures, they appear to 
be more common among urbanized populations and in cul­
tures that equate thinness with attractiveness. Preoccupation 
with weight aod body image are both predisposing factors and 
prominent in the clinical picture. Concomitant disorders in­
clude anxiety, depression, substance abuse, borderline per­
sonality disorder, and avoidant personality disorder. There is 
equivocal evidence of a re1ationship between childhood sex­
ual abuse and eating disorders.4 Obsessive-compulsivc disor­
der is not related to eating disorders even though the behav­
ior appears compulsive. 

These disorders have common features. There is significant 
overlap in the degree of guilt and shame about the disordered 
eating patterns and similar intense anxiety about gaining 
weight. There may be similar distortions in body image (it 
tends to be more cornmon in anorexia), and there may be 
bingeing and purging with both conditions. There are also 
common family conflicts when the patient lives with parents; 
eating and discussions of food and weight may become 
volatile issues in family discussions, and normal family meal 
times may be completely disrupted. The family physician can 
be quite helpful in providing brief family counseling in such 
situations. 

Treatment is primarily symptom-focused. Key symptoms 
of concern include weight loss, which may lead to malnour­
ishment; purging, which may lead to metabolic complications; 
emotiona1 distress, which may lead to various forms of per-
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sonal acting out; and family discord, which may precipitate 
or worsen episodes of the disorders. Unlike other addictive 
or habit problems, food cannot be avoided; thus, recovery 
from disordered eating requires developing a healthier rela­
tionship to food and to one's own body. The weight, cardiac, 
and metabolic status of the eating-disordered patient should 
be key factors in deciding whether psychiatric hospitalization, 
medical hospitalization, or outpatient treatment should be 
attempted (note that most bulimic patients do not require 
hospitalization). 

Anorexia Nervosa 
The prevalence of anorexia nervosa among females during late 
adolescence and young adulthood is estimated at 0.5% to 1.0%. 
The incidence of this disorder appears to have increased in re­
cent decades. The prevalence of such threshold conditions may 
be as high as 10% in college-age women.s The onset of ill­
ness is often associated with a stressful life event, such as leav­
ing home for college. The course of anorexia is highly vari­
able, with some patients recovering completely after one 
episode and others becoming chronically ill and requiring hos­
pitalization to treat the starvation and malnourishment. 

Diagnosis 
Diagnostic criteria include body weight below a minimally 
nonnalleve1 or, during childhood or early adolescence, fail­
ure to make expected weight gains. The strict diagnostic 
guidetines promulgated by the World Health Organization­
sponsored International Classification of Diseases and Re­
lated Health Problems (lCD-tO) establish a body mass in­
dex (BMI), calculated as weight in kilograms divided by 
height in square meters, equal to or below 1.75 kg/m2 Some 
patients feel globally overweight, whereas others recognize 
that they are thin but are overly concerned that certain parts 
of their bodies are "too fat." It is rare for the patient to com­
plain of weight loss per se. There is often considerable denial 
about the underweight or the medical implications of the 
malnourishment. 

Despite the syndrome's name, actual loss of appetite is rare. 
The patient is typically intensely afraid of gaining weight and 
exhibits a significant disturbance in the perception of the 
shape or size of her body. Amenorrhea is present among pu­
bescent girls. 

Two subtypes of anorexia are identified: (I) the restricting 
subtype, which involves weight loss through dieting, fasting, 
or excessive exercise but not binge eating or purging on a reg­
ular basis; and (2) the binge eating/purging type, which in­
volves regular binge eating, purging, or both. Usually purg­
ing involves self-induced vomiting or misuse of laxatives, 
diuretics, or enemas. The behaviors usually occur at least 
weekly. 

Patients are usually secretive about their eating habits, and 
weight loss may be the predominant symptom. Careful his­
tory taking, rapport building with the patient, and informa­
tion from family members may help to establish the diagno­
sis. Age of onset is typically late adolescence. The personality 
style is often overcontrolled and rigid, with an unexpressive 

temperament. There is extreme hesitance or embarrassment 
about discussing the symptoms. 

Depressive symptoms, social withdrawal, irritability, in­
somnia, and decreased libido may also be associated with 
anorexia. Obsessive-compulsive features are often prominent, 
taking the form of preoccupation with food, collecting recipes, 
and hoardiog food. The binge/purge subtype is sometimes as­
sociated with other impulse control problems (e.g., substance 
abuse, sexual overactivity). Other features occasionally asso­
ciated with anorexia include concern about eating in public. 
Abnormal laboratory [mdings related to the semistarvation as 
well as the induced vomiting and abuse of laxatives and di­
uretics can be present. Gastrointestinal (GI) disorders are 
common in eating-disordered patients.6 

Differential Diagnosis 
The differential diagnosis of anorexia includes other possible 
causes of significant weight loss, especially if the presenta­
tion is atypical (e.g., onset after age 40). Several conditions 
[e.g., GI disease, brain tumor, occult malignancies, acquired 
immunodeficiency syndrome (AIDS)] may trigger serious 
weight loss, but the distorted body image and desire for fur­
ther weight loss is typically not present. Inflammatory bowel 
disease, peptic acid diseases, and intestinal motility disorders 
also may mimic eating disorders. 1 Superior mesenteric artery 
syndrome cao be distinguished from anorexia, although it can 
also develop in anorexic patients. Other psychiatric problems 
that involve weight loss, distorted body image, shame re­
garding weight, or odd eating patterns include major depres­
sion, schizophrenia, social phobia, obsessive-compulsive dis­
order, and body dysmorphic disorder. 

Risk Factors and Complicating Factors 
There is high comorbidity between anorexia and depression 
especially among adolescent girls. The mortality rate due to 
anorexia is between 15% and 18%7; mortality from eating 
disorders is about equally divided between medical compli­
cations (electrolyte disturbances, acute kidney failure, cardiac 
complications) and suicide.8 

Management 
Treatment approaches include psychosocial, individual, and 
group approaches. Family therapy has shown promise, espe­
cially when maternal expectations are driving the disordered 
eating.9 Cognitive-behavioral approaches in which the dis­
torted beliefs about body image aod the effects of gaining 
weight are explored has also been shown to be helpful, as has 
use of the primary care relationship in a few studies. Refer­
ral is often necessary. Inpatient hospitalization is variable in 
effectiveness. Professional attitudes may be a problem re­
garding this disorder as well, as providers sometimes view 
these patients as less likable and as responsible for their own 
illness. IO Anorexia patients show a high rate of relapse, so 
long-term strategies are necessary. If the family physician be­
lieves that the patient cannot be trusted or there is evidence 
of deception aod failure to make treatment gains after several 
weeks, referral should be considered. 

Nutritional rehabilitation should be a treatment objective 



for patients who suffer from disordered eating. For the anorexic 
patient, psychotherapy and pharmacotherapy are best initiated 
after weight gain has begun. In general, patients who weigh 
less than approximately 85% of their healthy weight have con­
siderable difficulty gaining weight without being enrolled in a 
highly structured program. Patients who weigh less than 75% 
of their healthy weight will likely require inpatient hospital­
ization-either medical or psychiatric. It is also helpful to de­
termine at what weight the patient's disorder has become un­
stable in the past. The recently developed treatment guidelines 
for eating disorders from the American Psychiatric Association 
provide greater detail on these decisions. It is important to rec­
ognize that helping a patient with anorexia to change creates 
extreme anxiety. Gaining weight is exactly that of which they 
are most frightened. It is important to help them recognize that 
the doctor does not simply wish to make them fat. 

Drug Therapy 
Zinc supplementation may be useful for helping the patient 
to gain weight. II Antidepressants, particularly selective 
serotonin retuptake inhibitors (SSRIs). in combination with 
cognitive-behavioral psychotherapy, are effective.12 

Bulimia 
Bulimia is characterized by binge eating, a sense of help­
lessness during the binge about controlling what is eaten, and 
attempts to compensate for the overeating by vomiting or 
purging. Symptoms must last at least 3 months and occur at 
least twice a week. Prevalence is about 1 % to 3% among ado­
lescents and young adult women. Patients are 90% female. 
Although binge eating typically includes sweet or high­
calorie foods, the binge is characterized more by abnormal 
craving and sense of control than by the type of food eaten. 
There is considerable shame and secrecy about the binges, 
which are usually triggered by interpersonal stress, negative 
moods, or intense hunger following excessive dieting. Vom­
iting as a method of purging is characteristic of 80% to 90% 
of bulimia patients; approximately 30% misuse laxatives and 
(more rarely) enemas. Diabetic patients with bulimia may re­
duce or omit insulin doses as a method of weight control. 

Bulimia patients have an increased frequency of depressive 
symptoms or mood disorders, as well as anxiety. It is esti­
mated that 33% of bulimic patients also qualify for a diag­
nosis of substance abuse or dependence, and similar propor­
tions meet the criteria for one or more personality disorders. 

Common physical [mdings include loss of dental enamel 
especially from lingual surfaces of the front teeth. The teeth 
may become chipped and appear ragged and "moth-eaten." 
01 complaints are common among obese bulimia patients. 
Clearly if the patient complains of GI distress, an eating dis­
order would not be the first diagnostic consideration; how­
ever, after other medical conditions have been ruled out, bu­
limia should be considered as well. 

Differential Diagnosis 

Occasional guilt-driven purging after overeating indicates a 
subthreshold eating disorder. Subthreshold conditions may be 

35. Selected Behavioral and Psychiatric Problems 309 

risk factors for bulimia, depending on the level of guilt." The 
research diagnosis of "binge eating disorder" appears to have 
extremely high prevalence, approximating 30%, among obese 
patients. 11 

Management 
Desipramine (24 weeks) or an SSRI (commonly fluoxetine14) 

in combination with cognitive-behavioral therapy has been 
shown to be effective. IS If purging is present, attempting to 
help the patient gain cognitive control over this maladaptive 
compensatory habit is important. 

Personality Disorders 
In contrast to axis I disorders, which are either time-limited 
or episodic and highly symptomatic, personality disorders 
(axis II) are more enduring, ingrained, pervasive, and inflex­
ible. Personality disorders are defined as recurrent patterns of 
interpersonal difficulty that cause the patient (and those with 
whom the patient interacts) undue distress and impairment. 
Such patients may experience a range of negative emotional 
states (e.g., anger, fear, loneliness) but do not attribute these 
uncomfortable feelings to their own actions. Instead, the pa­
tient blames others (parents, family, employers, the environ­
ment) for the difficulties. Most individuals with persouality 
disorders do not present to primary care providers for the per­
sonality disorder per se. 

The presence of a personality disorder complicates the man­
agement wd treatment of almost any medical problem.16 Pa­
tients with personality disorders are hospitalized for medical 
problems significantly more often than controls (38% versus 
17%).17 These disorders can affect the doctor-patient rela­
tionship, make it difficult to manage a medical condition, or 
result in confusing requests for medical services. Prevalence 
rates for axis II disorders in community samples range from 
6% to 13%1' 

Personality disorders are likely to result both from genetic 
factors ("nature") and experiences during development ("nur­
ture"),19 resulting in multiple neurotransmitter abnonnalities 
in patients diagnosed with these disorders.2o Personality­
disordered patients may be usefully considered to have a bi­
ologic predisposition to certain altered thoughts, affect, and 
behavior, and may have also been raised in a skewed envi­
ronment in which they developed problematic ways of be­
having and relating to others. Such patients arrive at the of­
fice of the primary care physician having experienced, for 
some or all of their life, a repetitive series of baffling, hurt­
ful, frustrating encounters with people who mattered to them. 
Having limited interpersonal options at their command, they 
resort to their characteristic ways of influencing others, ex­
pressing their discomfort, establishing their authority, or find­
ing their optimal degree of intimacy. All of these maneuvers 
may have disastrous consequences for the doctor-patient en­
counter, and each style of enacting a particular personality 
disorder may respond better or worse to certain physician be­
haviors. A key therapeutic task, as Balint21 put it, is deter­
mining "What kind of doctor does this patient need?" 
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Diagnosis 
The DSM-IV describes various personality disorders, clustered 
into these categories: cluster A, odd-eccentric disorders (para­
noid, schizoid, schizotypal); cluster B, dramatic-emotional 
disorders (antisocial, borderline, histrionic, narcissistic); and 
cluster C, anxious-fearful disorders (avoidan~ dependent, ob­
sessive-compulsive). Recent thinking about personality disor­
ders highlights the somewhat artificial distinction between axis 
I and axis IT disorders and focuses on the continuity of symp­
toms. Each cluster appears to be associated with certain axis I 
comorbidities. The diagnostic index of suspicion is raised by 
the doctor's own discomfo~ high levels of frusttation with the 
course of care, and complaints about the patient frum the of­
fice staff. A more formal diagnosis may be established by care­
ful history taking or the use of one of several psychological or 
psychiatric diagnostic tools.22 

Differential diagnosis requires confmnation of long-tenn 
patterns of functioning and ruling out of substance use disor­
ders (SUDs) as the underlying cause of the disordered be­
havior (although SUD frequently coexists with personality 
disorders).23 A variety of medical conditions may cause per­
sonality changes and should be considered as well, including 
tumors, head trauma, cerebrovascular disease, Huntington's 
disease, epilepsy, central nervous system (CNS) infections, 
endocrine conditions, autoimmune conditions, and chronic 
toxicity such as lead poisoning. 

Cluster A Disorders 
Cluster A includes paranoid, schizoid, and schizotypal person­
ality disorders. Patients often experience mistrust or inter­
personal aversion. Therefore, these individuals do not typically 
self-refer for treatment and are often resistant to psychiatric re­
ferrals.l' There are moderately strong relationships between 
cluster A personality disorders and schizophreuia. It has been 
suggested that these disorders reflect a psychobiologic distnr­
bance in the processing of sensory stimuli.24 

Paranoid Personality Disorder 
Paranoid personality disorder (PPD) patients are suspicious 
and mistrustful. They refuse responsibility for their own feel­
ings and are often hostile, irritable, and angry .18 Muscular ten­
sion, inability to relax, and the need to scan the environment 
for clues may be evident on examination. Mfect is often hu­
morless and serious. Pathologic jealousy is often present. Psy­
chotherapy is the treatment of choice. Antianxiety agents such 
as diazepam may be helpful for agitation and anxiety. 

The prevalence estimate for PPD is 0.5% to 2.5% in the gen­
eral populationl; the prevalence may be lower in a primary care 
population, as these patients tend to avoid care until their prob­
lems are advanced. PPD patients may appear business-like but 
have an underlying expectation of harm or trickery by the cli­
nician. There is some evidence that PPD is genetically linked 
to paranoid schizophrenia or delusional disorder.25 

Schizoid Personality Disorder 
Schizoid personality disorder (SPD) is characterized by a life­
long pattern of social withdrawal. These individuals are of-

ten seen by others as eccentric, isolated, or lonely. Prevalence 
may be as high as 7.5% in the general population. Patients 
tend to select solitary jobs. It is difficult for them to tolerate 
eye contact during office visits, and spontaneous conversa­
tion is avoided. They may be fascinated with inanimate ob­
jects or metaphysical constructs. They give the impression of 
being cold and aloof, quiet, distant, seclusive, and unsocia­
ble. They seem to have little need for sexual activity or inti­
macy with others. SPD patients may appear eager for med­
ical visits to end, may give limited information in response 
to questions, and may delay coming for medical visits until 
their problems are severe. Psychotherapy appears to be the 
treatment of choice. 

Schizotypal Personality Disorder 
The prevalence of schizotypal personality disorder (SzPD) is 
3% in the general population," but the prevalence may be 
lower in a primary care population, as these patients have dif­
ficulty with physical examinations and with direct communi­
cation with the physician. There is fairly strong evidence of 
SzPD being genetically linked to the schizophrenic spec­
trum.25 Patients have peculiar patterns of thinking, acting, and 
appearance. They are highly sensitive to others' feelings, es­
pecially negative feelings, and they may be superstitious. The 
presenting picture of this disorder is easily confused with that 
of schizophrenia. Reports of suicide rates as high as 10% 
among SzPD patients are also reported in the literature.26 An­
tipsychotic and antidepressant medication may be useful for 
symptomatic relief. 

Cluster B Disorders 
Cluster B includes histrionic, narcissistic, antisocial, and bor­
derline personality disorders. Patients with cluster B disorders 
can be manipulative and drug seeking or disability-claim 
seeking, but these disorders are extremely diverse. Borderline 
personality disorders are the most common cluster B disor­
ders in the general population and the most commonly en­
countered in primary care, perhaps because these patients ex­
perience the greatest distress and impairment. 

Histrionic Personality Disorder. 
The prevalence of histrionic personality disorder is estimated 
at 2% to 3% and is more frequently diagnosed in women. l 

Patients may attempt to forget unacceptable feelings, ideas, 
or appointments with medical providers, and they may min­
imize the seriousness of their health problems. Essential fea­
tures include dramatic, extroverted behavior by an excitable, 
emotional person. There may be remarkable forgetfulness of 
emotionally important material. Attention-seeking behavior is 
common, as are exaggeration and overdramatization. Temper 
tantrums, tears, and accusations may be displayed if the pa­
tient is not the center of attention or is not receiving praise or 
approval. Seductive behavior is common despite the fact that 
sexual dysfunctions are common as well. 

Narcissistic Personality Disorder 
The prevalence of narcissistic personality disorder is esti­
mated at less than 1% in the general population!; the preva-



lence may be lower in a primary care population, as admit­
ting medical problems is incompatible with the patient's in­
flated sense of self and grandiose feelings of uniqueness. 
These patients cannot handle criticism, may be ambitious, and 
may have a sense of entitlement. Empathy is foreign to them 
and interpersonal exploitiveness common. There is less im­
pulsivity than is seen with the borderline, histrionic, and an­
tisocial disorders. Lithium and antidepressants may be of 
some use in symptom management. 

Antisocial Personality Disorder 
The prevalence of antisocial personality disorder is 3% among 
men and 1 % among women; onset is usually before age 15.1 

The prevalence may be higher in a primary care population, 
as these patients are among the disability-compensation and 
drug seekers. There is usually a family history of antisocial 
disorders. Neurologic findings often show soft signs and ab­
normal electroencephalographic (EEG) results. Initial pres­
entation may be normal, even charming and ingratiating. 
However, the history usually reveals lying, truancy, runaways, 
thefts, fights, substance abuse, and so on. There is a lack of 
anxiety or depression that seems incongruous. Suicide threats 
and somatic preoccupations may be common but may lack 
realism. During adulthood, promiscuity, spousal abuse, child 
abuse, and drunken driving are common events. There is 
rarely remorse for these actions. The patient may seem to lack 
a conscience. Symptoms of antisocial personality disorder 
may be secondary to premorbid alcohol or other substance 
abuse. With age, somatization disorder may become more 
prevalent. Pharmacotherapy is of limited use, especially in 
light of the drug abuse often present in this patient group. 

Borderline Personality Disorder 
The essential characteristic of borderline personality disorder 
(BPD) is instability of affect, mood, behavior, object rela­
tions, and self-image. In the ICD-IO, BPD is called "emo­
tionally unstable personality disorder." The disorder is twice 
as common in women as in men, and in the general popula­
tion the prevalence estimate is 2%.1 The prevalence may be 
higher in a primary care population, as these patients seem 
attracted to medical settings. Evidence for an important ge­
netic component to the etiology of BPD has grown in recent 
years.19•27 BPD patients tend to give primary care providers 
the most difficulty, and ironically family physicians and other 
primary care physicians may be more likely to see them than 
other specialists. These patients are often demanding of their 
physicians and difficult to refer to psychotherapists. BPD 
overlaps heavily with multiple other psychiatric syndromes, 
including other personality disorders, major depression, sub­
stance use disorders, posttraumatic stress disorder, and som­
atization disorders.23•28--30 

In contrast to such disorders as depression, which can be 
diagnosed from symptoms and mental status examination, the 
diagnosis of BPD relies heavily on observing the patient's 
style of interaction with providers and family. Nowlis31 noted 
that one informal indicator of BPD is a relationship with the 
provider that always seems fragile, stormy, or inappropriate. 
Patients may also be exquisitely sensitive to loss or change 
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in the health care team, as they are to any changes in the fam­
ily structure. For this reason referrals elicit fear of abandon­
ment and rejection in BPD patients. Dividing the staff and 
polarizing them into good and bad is also characteristic of 
BPD. BPD underlies many cases of Munchausen syndrume 
and false accusations of providers' sexual improprieties. 

Patients with BPD often complain about chronic feelings 
of emptiness, boredom, and loneliness, and despite the pres­
ence of many other affective states they are depressed most 
of the time. Life seems to be an almost constant state of cri­
sis for these patients. Mood swings are common, and "mi­
cropsychotic episodes" or suicidal behaviors may require brief 
hospitalizations. Patients with BPD may engage in self­
mutilation or other forms of self-destructive behavior. 

Physicians must maintain appropriate time and financial 
boundaties and a professional and objective attitude with BPD 
patients. This care involves limit setting but not harshness. 
Developing a sturdy, workable treatment relationship is one 
of the most difficult aspects of caring for BPD patients. Both 
extremes of constant availability and harsh limit setting are 
destructive to the working alliance. A team approach is needed 
that typically includes family practice, social work, psychol­
ogy, psychiatry, and perhaps family therapy. Skillful handling 
of the transition between providers (e.g., when residents grad­
uate or coverage changes and care must be transferred) is im­
portant. Although it is helpful for the provider to understand 
the conditions that give rise to BPD, it is not always helpful 
to try to explain them to the patient. Fragile borderline pa­
tients often experience an explanation as criticism. It is far 
more useful simply to acknowledge the patient's current sit­
uation and distress without interpretation of reasons for it. 32 

Cating for BPD patients may prompt providers to seek their 
own sources of support within the professional community, 
such as Balint groups, psychotherapy, or team conferences. 

(luster ( Disorders 
Cluster C includes avoidant, dependent, and obsessive­
compulsive personality disorders. Dependent and obsessive­
compulsive personality disorders are most common.33 Clus­
ter C is heavily comorbid with axis I depression and anxiety 
disorders. Medical help is more frequently sought by these 
patients because of the prominence of worry. 

Avoidant Personality Disorder 
The prevalence estimate for avoidant personality disorder is 
0.5% to 1.0% in the general population. I The prevalence may 
be lower in a primary care population, as these patients may 
be afraid to ask questions and delay seeking medical atten­
tion. A key feature of the disorder is extreme sensitivity to 
rejection coupled with a strong desire for companionship. 
These patients are commonly referred to as having an inferi­
ority complex. The ICD-lO classifies the condition as "anx­
ious personality disorder." Because social inhibition is pres­
ent, the disorder may be difficult to distinguish from social 
phobia. There is also a strong overlap with dependent per­
sonality disorder. Individual and group therapy are indicated, 
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as are social skills training and assertiveness training. Symp­
toms of anxiety and depression may be treated with pharma­
cotherapy. 

Dependent Personality Disorder 
The prevalence of dependent personality disorder is unknown 
in the general population,l but the prevalence may be higher 
in a primary care population, as these patients may attempt 
to get the physician to make decisions for them, have endless 
questions (which prolongs their visits and gives them more 
of a sense of being cared for), and are noncompliant (i.e., have 
difficulty with self-care responsibilities). A pattern of de­
pendent and submissive behavior is present, as is extreme dif­
ficulty making decisions without excessive amounts of advice 
and reassurance. These patients may tolerate abusive or oth­
erwise difficult partners for long periods so as not to be alone. 
It may be difficult to distinguish this disorder from schizoid 
and schizotypal disorders. Antianxiety and antidepressant 
medication may be helpful for symptom relief. Psychother­
apy is usually indicated. 

Obsessive-Compulsive Personality Disorder 
The prevalence estimate for obsessive-compulsive personal­
ity disorder is I % in the general population. I The prevalence 
may be higher in a primary care population, as these patients 
may seek multiple opinions about the diagnosis and may 
meticulously document their symptoms. Key features include 
emotional constrictions, stubbornness, and indecisiveness. 
There is also pervasive perfectionism and inflexibility. These 
patients are preoccupied with rules, regulations, neatness, and 
details. They are often fonnal, serious, and humorless. They 
do show eagerness to please those whom they see as power­
ful. Disruptions in the routine precipitate substantial anxiety. 
There may not be the specific obsession or compulsion pres­
ent in the axis I obsessive-compulsive disorder, although these 
traits may occur during the course of the axis II disorder. Late­
onset depressive disorders are common features of the later 
course. SSRls and clomipramine may be useful treatment. 

Management 
While personality traits are not altered by psychotropic med­
ications, advances in understanding of the neurochemistry of 
these problems and positive results of recent therapeutic tri­
als suggest that medications targeted to specific symptom 
complexes are useful for many patients with personality dis­
orders. Borderline personality disorder provides a model for 
this approach to treatment.34.35 Target symptoms are in the 
areas of cognitive, affective, and behavioral dysfunction. 
Low-dose (high-potency) neuroleptics (e.g., haloperidol, per­
phenazine, or trifluoperazine) are helpful for coguitive prob­
lems such as mild thought disorders, suspiciousness, paranoid 
ideation, and dissociation. Affective symptoms, including de­
pressed, angry, anxious or labile moods may be helped with 
SSRls, monoamine oxidase inhibitors (MAOIs), or mood­
stabilizing dmgs such as valproate, lithium, and carbarnazepine. 
Impulsive dyscontrol may respond to SSRIs, low-dose neu­
roleptics, or mood stabilizers. Alprazolam, however, may in­
crease impUlsivity, and amitriptyline may increase suicide 

threats; therefore, these should be avoided. 3D Suicide poten­
tial must be kept in mind, and consideration given to limit­
ing prescriptions to sublethal amounts of medication. In this 
regard, evidence for the specific "antisuidical" effect of 
lithium carbonate is important.36 Also of recent note is the 
rather remarkable antihostility and antiaggression effect of the 
SSRIS.24.36 It is also important to note that pharmacotherapy 
occurs in the context of the doctor-patient relationship; the 
meaning of prescribing medication may differ depending on 
the patient. In some cases patients believe that medication 
means the physician no longer wants to talk to them; this 
should be carefully clarified. In general, long-tenn medica­
tion management of the persouality-disordered patient may 
require a referral, keeping in mind that many axis II patients 
rapidly become noncompliant with complex medication 
regimens.37 

The personality-disordered patient does not respond well 
to being accused of having a personality disorder, although 
the patient may respond well to being diagnosed with a per­
sonality disorder and being helped to cope with the symp­
toms. New data about the underlying genetic and neurobio­
logic abnonnalities of BPD provide a physiologic explanation 
useful to patients. Indeed, patients may be strangely reassured 
when told that their lapses, rnisperceptions, and judgment er­
rors may be caused by a neuropsychological deficit. It may 
be much easier to see oneself as flawed (but able to develop 
coping tools) rather than to see oneself as (I) dumb, bad, or 
manipulative, or (2) the victim of developmental failures." 

Several authors have suggested detailed management 
strategies for difficult patients, many if not all of whom are 
likely to be personality disordered.39,4o Principles of man­
agement include the following: 

1. Assume that the disorder is a true symptom and not a de­
liberate attempt to infuriate the physician. 

2. Assume that the disorder can be managed; it is chronic and 
sometimes unremitting (especially without long-tenn psy­
chotherapy) but is amenable to structured intervention. 

3. Be consistent in implementing the chosen approach. 
4. Develop a collaborative relationship with patients (e.g., ask 

for feedback on how they feel about their medical care); 
assure them that you understand their perspective. 

Nowlis31 noted, regarding treatment of borderline individuals 
(but the point is more generally valid), that successful treat­
ment may involve "maturation of the providers as well as the 
patient." 

Vaillant41 noted that all of us display more mature defenses 
when we believe we are understood, which in tum suggests 
that understanding these difficult patients may be an avenue 
toward improving the ability to manage them in primary care. 
This is echoed in Livesley's32 more recent recommendation 
that ''the most appropriate stance for treating BPD is to be 
empathetic, supportive, and validating," and "to recognize the 
legitimacy of patients' experience." Yet this can be very dif­
ficult, given the tendency for health care providers to react 
with strong emotions, often negative, to patients with BPD 
and other PDs. Although family physicians must know their 
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Table 3S. r. Personality·Oisordered Patient in the Medical Setting 

Major 
personality trait 

Dependent and 
overdemanding 

Orderly and compulsive 

Dramatizing 

Self-sacrificing (self­
defeating style) 

Self-important 

Detached 

Suspicious 

Manipulative 

Likely DSM-IV axis II 
disorder(sl 

Dependent PD, 
borderline PD, 

Obsessive-compulsive PD 

Histrionic PD 

Dependent PD, passive­
aggressive PD, 
depressive PD 

Narcissistic PD 

Schizoid PO, schizotypal PD, 
avoidant PD 

Paranoid PO 

Antisocial PO 

Source: Adapted from Oldham,1I) with permission. 

PO = personality disorder. 

Meaning of illness 
to patient 

Abandonment 
and rejection 

Loss of control 

Threat to physical intactness 
and attractiveness 

Combination of prospect 
of pain and of 
kindness from others 

Threat of having to rely on 
others; prospect of being 
cared for by inferiors 
(threat of being dismissed, 
demeaned) 

Too-intense close contact 
with others; threat to 
privacy 

Vulnerability; threat of 
being harmed by strangers 

Chance to work hidden 
agenda (e.g., escaping 
criminal justice system, 
maintaining drug 
dependence) 

Helpful physician 
response style 

Balanced approach combining 
empathic recognition of 
patient's need for 
reassurance and anxiety 
about being alone with 
limit-setting, clarity, 
consistency, and structure 

Respect for patient's need to be 
as much in control as 
possible; provide complete 
information, including test 
results, as quickly as 
possible; engage patient's 
participation in treatment 
planning, scheduling 

Respectful and professional manner, 
without abbreviating time 
spent with the patient 

Spend adequate time to 
hear detailed symptomatology, 
anticipate ambivalence/lack 
of enthusiasm on improvement 

Nondefensive acceptance of "less 
experienced" ~tatus; 
readiness to call in 
the experts 

Respect patient's need for 
privacy and distance; insist 
on adequate time for 
necessary medical care 

Inform patient about hospital 
procedures; provide exact 
details of medical 
procedures (especially 
risks and benefits); 
acknowledge validity of 
tension, guardedness 

Provide only clearly medically 
indicated treatments; 
request psychiatric consult 
if malingering likely 

own limits in how many difficult patients can be managed, 
long-term primary care management may work well when 
<;upplemented by appropriate and prompt referral to special­
ists during times of change or flare-up of symptoms. Old­
hamIll updated the guide provided hy Kahana and Bibring42 
as adapted in Table 35.1. 

medical physician within any given year, and 14% are cared 
for exclusively by general medical care providers.4.1 About 
1 % of primary care patients have psychotic disorders,44 most 
of them being schizophrenic. 

Diagnosis 

Schizophrenia 

Epidemiology 
Approximately 1 % of the population suffers from schizo­
phrenia. Of patients with schizophrenia, 29% see a general 

The criteria for diagnosis of schizophrenia are listed in Table 
35.2. Hallucinations, delusions, loose associations, and flat 
affect are among the "positive," or classic, psychotic symp­
toms of schizophrenia. They are typical of the acute or active 
phase of thc illness. Although most criteria for schizophrenia 
emphasize the presence of psychosis, this may not be an es­
sential feature of the illness.45 and the diagnostic boundaries 
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Table 35.2. Differential Diagnosis of Psychotic Disorders 

Part I: Consideration of other problems 
Step 1: 
Consider other problems Diagnostic categories Organ system Specific examples 

General medical condition Delirium, dementia or psychotic 
disorder due to general medical 
condition 

Neurologic 
Endocrine 
Metabolic 
Neoplasm, epilepsy 
Fluid/electrolyte 
Hepatidrenal failure 
Autoimmune 

eNS infection 
Hyper- or hypothyroidism 

parathyroidism 
Hypoxia, hypoglycemia Dementia of Alzheimer's type 

Vascular dementia 

Substanc.e abuse Alcohol or other substance 
intoxication or withdrawal 

Alcohol or other substance-induced 
persisting dementia 

Other mental disorders Bipolar disorder 
Major depressive disorder 

Part II: Consideration of psychotic disorders 
Step 2; 
Consider psychotic disorder Diagnosis 

If: sudden onset «1 month) Brief psychotic disorder 

If: multiple psychotic symptoms Sch izoph ren ia 

Schizophreniform disorder Schizoaffective disorder 

Criteria 

Sudden onset 
Duration >1 day and <1 month 
Of 6 months duration, at least 1 month of "active phase" 

(positive and/or negative symptoms) significant 
impairment 

Duration 1-6 months 
Significant concomitant mood disturbance, 2 weeks with 

delusions or hallucinations but without mood 
disturbance 

If; delusions (not bizarre), no Delusional disorder Nonbizarre delusions for 1 month; behavior 
other psychotic symptoms and function not obviously disordered 

The table shows steps to diagnosis of a psyc.hotic disorder presenting with symptoms such as delusions, hallucinations, disor­
ganized speech or behavior, "negative symptoms" (flat affect, limited speech, reduced goal-directed activity, anhedonia), or cata­
tonia. 

are not clear between schizophrenia, schizoaffective disorder, 
and bipolar illness. 

The "negative" symptoms of schizophrenia, such as social 
isolation and withdrawal, impairment of social role funclion, 
odd beliefs or magical thinking, marked loss of initiative or 
interests, and circumstantial or impoverished speech, are more 
typical of the prodromal and residual phases of the illness. 
Negative symptoms and cognitive impairment are often the 
most disabling symptoms of chronic schizophrenia. 

Drug Therapy 
Drug therapy is the mainstay of treatment for schizophre­
nia.46.47 Treatment varies by the phase of the disease. Med­
ication should be begun as promptly as possible after diag­
nosis, since early treatment and prevention of relapses leads 
to improved long-term outcome. Although if medication treat­
ment could be initiated before the first psychotic episode, out­
comes might be improved, medication is not usually initiated 
during the prodromal phase of the illness, as the diagnosis 
cannot be madc definitively. With acute ex.acerbation of the 
positive symptoms that characterize the active phase, rela­
tively high doses of medication are often used to obtain ini­
tial control of symptoms. During the residual phase negative 
symptoms tend to predominate, and lower doses of medica-

tions are used. Evidence-based guidelines for treatment of 
schizophrenia are now available.48 Unfortunately, many pa­
tients are undertreated relative to these guidelines.49 

Antipsychotic drugs are generally divided into low-potency 
(high daily dose) and high-potency (low daily dose) neu­
roleptics, and atypical antipsychotic agents. The low- and 
high-potency agents are of similar efficacy, especially against 
the "positive" symptoms of schizophrenia. They differ in their 
side-effect profiles. Low-potency drugs tend to cause more 
sedation and hypotension; high-potency drugs cause more ex.­
trapyramidal effects. 

Although commonly used antipsychotic (neuroleptic) drugs 
more effectively control the positive than the negative symp­
toms of the disease, newer atypical antipsychotic drugs are 
changing the picture. These agents add blockade of 5-hy­
droxytryptamine (5-HT) (serotonin) receptors to dopaminer­
gic receptor blockadc. This is thought to be the mechanism 
whereby these newer agents improve negative symptoms in 
addition to the positive symptoms of schizophrenia. 

Clozapinc (Clozaril), the first atypical antipsychotic, 
showed improved effectiveness in treatment of hoth positive 
and negative symptoms, but severe side effects (particularly 
agranulocytosis) limit its use to patients who have failed to 
improve despite trials at least two other agents.4X 

The atypical agent risperidone (Risperdal) is rapidly becom-



ing a first-line treatment for schizophrenia because it improves 
both positive and negative symptoms and shows a safer side­
effect profile. Other atypical antipsychotics include olanzapine 
(Zyprexa). quetiapine (Seroquel). and ziprasidone (Geodon). 
Schizophrenic patients often become depressed, in which 
case treatment with the usual antidepressant medications is 
appropriate. 

Medication Side Effects 
Short-term side effects of the older neuroleptics include se­
dation, orthostatic hypotension, and anticholinergic symptoms 
such as dry mouth, blurred vision, and urinary retention. 
Galactorrhea and amenorrhea may occur. The most trouble­
some common side effects of neuroleptics reflect neuroleptic 
blockade of dopaminergic receptors in the extrapyramidal ni­
grostriatal system. The most common acute extrapyramidal 
side effect is dystonia, characterized by intermittent or sus­
tained muscle spasms of a variety of facial or truncal muscle 
groups. Dystonia is reversible with administration of 
anticholinergics. 

Subacute side effects include akathisia and parkinsonian­
like symptoms. Akathisia, a subjective sensation of motor 
restlessness, occurs within days to weeks of starting a neu­
roleptic agent. It is often reversible with change to a low­
potency agent or reduction in dose of the neuroleptic. 
f3-adrenergic blocking medication such as propranolol may 
also be helpful.46 

Parkinsonian-like symptoms, including resting tremor, 
bradykinesia, rigidity, and postural instability, may occur 
within weeks to months of beginning therapy. These symp­
toms usually respond to antiparkinsonian drugs such as 
benztropine, trihexyphenidyl, diphenhydramine, and amanta­
dine.46 Many clinicians start antiparkinsonian drugs simulta­
neously with high-potency neuroleptics, as this regimen has 
been found to reduce the likelihood of major parkinsonian­
like symptoms.47 

Because they are generally irreversible, delayed extrapyra­
midal side effects of neuroleptics are the most feared. Not all 
late dyskinesias are drug induced, however; up to 23% of 
schizophrenic patients never treated with neuroleptics exhibit 
movement disorder.5o Neuroleptic-induced syndromes in­
clude tardive dyskinesia, in which patients experience invol­
untary facial and tongue movements, rhythmic trunk move­
ments, and choreoathetoid movements of the extremities. 
There is no effective treatment for tardive dyskinesia. Tardive 
dystonia and tardive akathisia represent the late onset of these 
symptoms. Perioral tremor ("rabbit syndrome") may be re­
versible with antiparkinsonian drugs.46 Patients and their fam­
ilies should be made aware of the risk of these late syndromes, 
and infonned consent for treatment must be documented in 
the patient's medical record. 

Atypical antipsychotics seldom cause extrapyramidal side 
effects, except for risperidone in relatively high doses greater 
than 3 mg per day,51 and have not been reported to cause tar­
dive dyskinesia. Clozapine and olanzapine can cause anti­
cholinergic effects, sedation, and orthostatic hypotension. 
Risperidone does not cause anticholinergic effects. Clozapine 
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should be reserved for patients for whom at least two other 
agents prove ineffective. Because of the 1% to 2% incidence 
of agranulocytosis, patients taking c10zapine must have 
a complete blood count performed once per week for the 
first 6 months of therapy, once every 2 weeks thereafter. 
Clozapine also causes seizures in 3.5% of patients. 

Neuroleptic malignant syndrome (NMS) is an uncommon 
but dangerous complication of treatment with neuroleptic 
medications. NMS is characterized by muscular rigidity, 
fever, and altered mental status. Although patients generally 
recover with appropriate treatment, up to 20% fatality has 
been reported. 

The development of NMS has been reported in as many as 
12% of patients treated with neuroleptics, but the true inci­
dence is likely around 0.07% to 0.15%52 Patients with psy­
chomotor agitation or dehydration may be at increased risk 
of NMS, as may those who have had previous episodes of 
NMS, rapid increases in the neuroleptic dose, or parenteral 
administration of the drug. 53 

Management of NMS begins with cessation of the neu­
roleptic agents. Patients should receive intensive supportive 
medical care; monitoring for complications such as aspira­
tion, thromboembolic disease, and renal failure; and main­
tenance of hydration and respiratory and cardiac functions. 53 
Although there are no controlled clinical data regarding phar­
macologic treatment, patients may be given dopamine ago­
nists to reverse the effect of dopamine blockade, including 
bromocriptine, levodopalcarbidopa (Sinemet), and amanta­
dine. Dantrolene may also be given to reduce muscle 
contractility. 52 

Psychotherapy and Family Involvement 
Insight-oriented psychotherapy is generally not appropriate 
for patients with schizophrenia, as it does not reduce symp­
toms and in fact may exacerbate them.54 But it is often pos­
sible to establish a helpful therapeutic alliance with such pa­
tients as part of their ongoing care. Patients with schizophrenia 
commonly experience paranoid ideation, demoralization, 
stigmatization, denial of illness, and fear. The physician can 
use specific strategies to help maintain an effective relation­
ship despite these problems. Such problems include "sharing" 
paranoid patients' mistrust of others, supporting demoralized 
patients via appreciative or approving comments, helping to 
normalize the experiences of stigmatized patients, and offer­
ing alternative viewpoints to patients who deny their illness.55 

Simple medication compliance training may create a "virtu­
ous circle" by enhancing medication compliance which, in 
turn, enhances function.56 Other therapeutic approaches 
showing variable results include psychosocial skills training 
and cognitive-behavioral therapy.56 

Whereas family dynamics were previously believed to con­
tribute to the development of schizophrenia, it is no longer 
thought to be the case. Families are often considerably 
stressed by the presence of an affected family member, and 
physician support and counsel are important parts of man­
agement. The family should be educated about the condition, 
medications, and early recognition of relapse. They should be 
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18. Oldham 1. Personality disorders: current perspcctives. JAMA 
1994;272:1770-1. 

reassured that they did not cause the illness and instructed 
about access to community support groups. Family interven­
tions have been shown to reduce relapse rates substantially 19. Torgersen S. Genetics of patients with borderline personality 
.. h' h . disorder. Psychiatr Clin North Am 2000;23(1):1-9. 
tor patients with sc tZOp renta, especially in families that 20. Gurvits I. Koenigsberg H, Siever L. Neurotransmitter dysfunc-
demonstrate high levels of critical expressed emotion,S7 al- tion in patients with borderline personality disorder. Psychiatr 
though trials of family intervention in the United States show Clin North Am 2000;23(1):27-40. 
equivocal results56 (see also Chapter 4). 21. Balint M. The doctor, his patient, and the illness, rev. ed. New 

Indications for Referral or Consultation 
Family physicians' level of involvement in ongoing manage­
ment of schizophrenia varies widely depending on their 
knowledge level and comfort, the availability of mental health 
professionals, and patients' insurance status. Psychiatric con­
sultation should be sought to confirm a diagnosis, assist with 
or provide hospital management of acute exacerbations, and 
deal with refractory or complicated cases. 
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36 
Allergic Rhinitis 

Etan C. Milgram 

Allergic disease annually affects about 50 million Americans 
or about 20% of the total U.S. population.' Allergic rhinitis 
alone affects about 25 million Americans annually, at a cost 
of $3 billion in 1990. The cost for sinusitis was estimated at 
$700 ntillion in 19952 In recent quality of life studies, chil­
dren with allergic rhinitis exhibited low self-esteem and de­
creased concentration abilities and school performance, and 
therefore this condition warrants special attention. 

History 
The most important component in the workup of the allergic 
patient is the history. A careful history can help the astute cli­
nician detect different triggers in the patient's environment 
that are inducing the patient's symptoms. To obtain an ade­
quate allergy history, the clinician needs to fIrst recognize typ­
ical allergy symptoms and be aware of the different types of 
allergens present in the community. 

Allergens 
The common allergens known to provoke immunoglobulin E 
(lgE)-mediated symptoms, can be divided into two groups: 
(I) seasonal allergens, including grass, trees, and weed pol­
lens; and (2) perennial allergens, including house dust mites, 
cockroach, animal allergens (animal dander, saliva, and urine) 
and mold spores.3 

The grass, tree, and weed pollens are classified as seasonal 
because they are generated at different times of the year in 
different regions of the country. Grass pollens are released 
during the spring, tree pollens in spring and early summer, 
and weed pollens in early fall. Patients with specific pollen 
allergies will usually manifest their symptoms during the sea-
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son in which the offending allergen is released. Ragweed hay 
fever is a notorious example of this on the East Coast during 
the month of September. 

The perennial allergens are present year round except 
in cold climate conditions where mold spores are smothered 
by falling snow. House dust mites are ubiquitous microscopic 
organisms that proliferate in wann (65-80°F) hmnid envi­
romnents. They feed off of desquanaated human skin; their 
waste products are the true sensitizing antigens.4 High levels 
of mite antigen are found in mattresses, box springs, pillows, 
carpet, upholstered furniture, clothes, and stuffed animals. 
Mold spores are found both indoors (penicillium and As­
pergillus) and outdoors [Alternaria and Hormodendrum (Cla­
dosporium)]. They are found in high numbers in moist, hu­
mid, damp, shaded areas (basements, bathrooms, areas with 
overgrown vegetation, standing water or poor soil drainage, 
compost heaps, etc.). Animal dander is typically a sensitizing 
antigen, but it is the protein in animal saliva and urine that is 
the actual allergen. Household pets are a constant source of 
allergenic stimulation. Cockroach antigens are also proving 
to be a perennial sensitizing antigen. 

Atopy 
Atopy is inberited. Any fantily member who suffers from one 
or more of the "allergic triad" (Le., allergic rhinitis, asthma, 
and atopic dennatitis) carries the genetic makeup for allergic 
disease. If both parents of the patient have allergic problems, 
then the patient carries a 70% chance of having allergic prob­
lems as well. One parent alone with allergic problems gives 
the patient at least a 30% chance of suffering from some form 
of allergic disease. Even if both parents do not have an al­
lergic predisposition, the patient still has a 10% probability 
of developing true allergic disease. 



Physical Exam 
There are several physical findings in allergic rhinitis that are 
suggestive of atopy, hut none is pathognomonic. A nasal 
crease secondary to repeated rubbing of the nose typically 
suggests allergic rhinitis. "Allergic shiners" (black-eye ap­
pearance suborbitally) are thought to be caused by venous sta­
sis produced by chronic allergic congestion. Excessive mouth 
breathing secondary to chronic nasal congestion can lead to 
orofacial dental defonnities and malocclusion. The nasal 
turbinates usually appear pale, bluish, and bnggy, and are 
coated with clear mucus. Physical findings related to other al­
lergic disorders, especially those found in atopic dermatitis 
and asthma, are further evidence of an atopic predisposition. 

Laboratory Evaluation of 
Allergic Disease 
The laboratory workup of the allergic patient is not particu­
larly helpful. The 19B level is elevated in only one third of 
allergic patients. Peripheral eosinophilia is more diagnostic in 
parasitic disease than allergic disease. The nasal smear, if per­
formed properly, can be of assistance in the diagnosis of al­
lergic rhinitis.5 Interpretation of the smear can be attained by 
quantitating an eosinophil to neutrophil ratio (EIN). An EIN 
ratio of greater than I is suggestive of allergic rhinitis.6 

Skin Testing and 
Radioallergosorbent Testing 
Skin testing is the "gold standard" diagnostic procedure in the 
workup of allergic disease. Skin testing can be performed by 
either the prick or scratch method. Antigen extracts (premade 
by several companies) are placed in droplet form on the skin 
and the skin is pricked or scratched with a needle directly 
through the extract droplet.? This will allow exposed specific 
serum 19E to bind to its counterantigen and cause the imme­
diate degranulation of mast cells, producing a wheal and flare 
reaction within 15 to 20 minutes of the initial prick or scratch. 
It is preferable to perform these tests on the patient's arm so 
that the patient can also view the results. All skin tests should 
be performed with a positive histamine and negative diluent 
control. Positive skin tests need to be correlated with a his­
tory of exposure to the antigens involved. Skin testing should 
be performed by clinicians well trained in this area. 

In vitro radioallergosorbent tests (RAST) have been de­
veloped during the past 20 years to help identify IgE­
mediated disease. The patient's serum, containing allergen­
specific IgE, is allowed to interact with allergen that is bound 
to a solid phase, The specific IgE that binds to the allergen is 
detected by adding labeled anti-IgE antibody to the solid 
phase.8 RAST can be a helpful adjunct tool in the evaluation 
of allergic disorders, especially in patients with severe atopic 
dermatitis who have no disease-free skin available to perform 
skin testing and in patients who exhibit significant dermato­
graphism during skin testing. 
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Skin testing, if performed properly, remains the most sen­
sitive and specific testing mode for identifying antigen-spe­
cific IgE-mediated disease.9 The average cost per allergen for 
skin testing is $3 to $5 and for RAST is $10 to $20, to Skin 
testing can be an effective educational tool for patients. Noth­
ing replaces the educationa1 value of a wheal and flare reac­
tion that occurs right before patients' eyes. This leads to a 
better understanding of their disease and ultimately to im­
proved compliance and therapeutic outcome. 

Differential Diagnosis 
Rhinitis, or inflammation of the nasal mucosa, may be sub­
divided into nonimmunologic and immunologic causes. A 
careful history and specific IgE workup will identify most al­
lergic rhinitises. 

Vasomotor rhinitis is by far the most common nonim­
munologic, noninfectious chronic rhinitis. Patients with this 
disorder complain of perennial symptoms of nasal congestion, 
rhinorrhea, anosmia, and postnasal drip without itching or eye 
involvement. Symptoms are precipitated by cholinergic stim­
uli such as alcohol, temperaturelhumidity changes, and non­
specific irritants (smog, odors, smoke). These patients, unlike 
those suffering from allergic rhinitis, exhibit no evidence of 
atopy, They have normal 19B; negative skin, intradermal, and 
RAST tests; and no eosinophils on nasal or peripheral 
smear. ll Treatment involves avoidance of provoking nonal­
lergic stimuli, antihistamines/decongestants, and the use of 
topical intranasal steroids and topical anticholinergics (iprat­
ropium). It is clear from several studies that the parasympa­
thetic nervous system plays a vital role in inducing hyper­
secretion of the nasal mucosa in several disease states. 
Ipratropium bromide therapy should be considered when 
treating unresponsive rhinorrhea. 12 It is available in nasal­
spray fonn. The recommended dose of ipratropium bromide 
in this format is two puffs per nares four times a day. 

Nasal polyps are grape-like, gelatinous gray translucent 
growths that commonly originate in the anterior ethmoid si­
nuses. Their etiology is unknown. They typically occur as a 
triad with asthma and aspirin sensitivity. Polyps predominate 
in middle-age asthmatic patients and seldom occur in chil­
dren or adolescents with atopic dermatitis, allergic rhinitis, or 
19E-mediated asthma. Patients with nasal polyposis often ex­
hibit perennial nasal stuffiness, anosmia, associated sinusitis, 
asthma, and/or aspirin (acetylsalicylic acid)/nonsteroidai 
antiinflammatory drog (ASA-NSAID) intolerance, The diag­
nosis can be made by careful nasal exam, sinus x-rays, com­
puted tomography (CT) scan, or rhinolaryngoscopy. Treat­
ment includes intranasal and/or systemic steroids; avoidance 
of ASA, NSAIDs, and tartrazine; and lastly surgical polypec­
tomy/intranasal ethmoidectomy. 

Rhinitis medicamentosa is a Ihinitis that involves overuse of 
over-the-counter vasoconstricting nasal sprays. These patients 
exhibit tachyphylaxis along with rebnund erythema, rhinorrhea, 
congestion, and edema of the nasal mucosa. Therapy includes 
avoidance of topical vasoconstrictors, followed by administra­
tion of topical steroids, and, in severe cases, systemic steroids. 
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Foreign-body rhinitis is very common in children. Children 
with this problem classically present with a unilateral, puru­
lent, foul-smelling nasal discharge. The foreign body, or rhi­
nolith, needs to be carefully removed. 

Nasal tumors, such as inverted papillomas or carcinoma of 
the nasopharynx, are relatively rare but need to be considered 
in the differential diagnosis. 

A severe deviated septum can induce a compensatory 
turbinate hypertrophy in the contralateral nasal passage and 
lead to chronic rhinitis. This usually needs to be corrected 
surgically. 

Signs of nasal itching accompany hormonally induced 
rhinitis, and symptoms of hyperthyroidism or hypothyroidism 
are usually present. Birth control pills, as well as other med­
ications (methyldopa, hydralazine), are also known to induce 
nasal congestion. 

Complications of Allergic Rhinitis 
Serous otitis media and chronic sinusitis are the most com­
mon and best-understood complications. Serous otitis media 
more commonly occurs in children because of the horizontal 
orientation of the eustachian tube in early childhood. Exces­
sive mucosal edema and secretions that obstruct the eu­
stachian tube opening in the posterior pharynx can exacerbate 
it. Chronic serous otitis media may lead to hearing loss, re­
sulting in possible delayed speech and cognitive development. 

Chronic sinusitis usually occurs as a result of inflamma­
tory processes in the nasal mucosa that extend into the 
paranasal sinuses and obstruct the sinus ostia. Mucosal edema 
and secretions also damage ciliary function and interrupt the 
normal sinus drainage. Patients typically present with promi­
nent postnasal drip, purulent discharge, sinus pain over facial 
surfaces, nocturnal cough, low-grade fever, or nasal stuffi­
ness. Sinus disease is one of the most prevalent chronic dis­
eases, causing widespread morbidity and economic hardship, 
and yet it is one of the most difficult diseases to diagnose with 
objective criteria. 

Management of Allergic Rhinitis 
The management of allergic rhinitis involves four major steps: 
good patient education, institution of appropriate environ­
mental control measures, pharmacologic therapy, and im­
munotherapy for carefully selected patients. 13 

Patient Education 
The importance of patient education cannot be overemphasized. 
Good patient education not only fosters a stronger physi­
cian-patient relationship, but also provides a framework for 
better understanding of disease processes and ultimately leads 
to improved compliance and therapeutic responses. Proper pa­
tient education takes time and effort and demands a team ap­
proach. Time needs to be spent teaching patients about differ­
ent aspects of their disease and should be followed up with 
written information to reinforce what has been learned. 

Environmental Control 
To minimize allergic symptoms, an attempt should be made 
to identify the inciting causes in each patient.14 By identify­
ing the specific triggers, patients can receive educational in­
formation on ways to avoid or minimize exposure to these 
agents, and, it is hoped, reduce their symptoms. As previously 
mentioned, these triggers can be identified by a careful his­
tory aod by correlating the history with either skin testing or 
RAST testing. 

Once the antigens have been identified, an attempt should be 
made to avoid or minimize exposure to those antigens that cause 
clinical symptoms. The seasonal antigens (grass, trees, and weed 
pollens) are difficult to avoid, as patients often have multiple 
sensitivities and pollens are too scattered to be properly elimi­
nated. IT sensitivity to pollen is significant, it is recommended 
that the affected patient remain indoors with the windows shut 
during the midday and afternoon when the pollen count is high­
est. During the ragweed season, which peaks in September, pa­
tients can choose to vacation in ragweed-free areas. 

The perennial allergens are easier to avoid because they are 
more contained. Although animals may not be difficult to avoid 
physically, many patients have an emotional attachment that 
cannot be broken. At a minimum, it should be recommended 
that the animal stay out of the patient's bedroom and even out­
doors, if possible. House dust mite sensitivity has been shown 
to playa major role in allergic disease. Of utmost importance 
in mite-sensitive patients is covering the mattress, box spring, 
and pillows with plastic airtight covers. It is also important to 
wash bedding in water heated to at least 130'F weekly and 
avoid sleeping or lying on upholstered furniture. 

Pharmacologic Therapy 
There are four classes of medications that are useful in the treat­
ment of allergic rhinitis: (I) antihistamines (topical and oral), 
(2) decongestants (topical and oral), (3) cromolyn sodium (top­
ical only), and (4) corticosteroids (topical and oral). Each has 
its own specific use, but all are more beneficial if used as a pro­
phylactic maintenance medication and not in the acute setting. 

Antihistamines 
Antihistamines are histamine receptor blockers that can allevi­
ate the nasal itching, rhinorrhea, and sneezing caused by hista­
mine release. Approximately 30 million Americans per year rely 
on HI antihistamines for allergic symptomatic relief. The tradi­
tional first-generation antihistamines, many of which are avail­
able over the counter, are known to cross the blood-brain bar­
rier and produce sedation 10% to 25% of the time. ls The newer, 
second-generation antihistamines [i.e., loratadioe (Clatitin), fex­
ofenadine (Allegra), and cetirizine (Zyrtec)] are less sedating be­
cause they are more lipopbobic, making them less likely to cross 
the blood-brain barrier. 16 The topical antihistamine is in the form 
of an azelastine nasal spray (Astelin) which can be applied di­
rectly to the nares 2 sprays per nostril 2 times per day as needed. 

Decongestants 
Decongestants are a-adrenegic agents that decrease swelling 
in the nasal mucosa by inducing vasoconstriction, thereby re-



ducing edema and rhinorrhea. They can be administered by 
either the oral or topical route. Each method has significant 
side effects that can be avoided if used properly. 

Oral Decongestants. Pseudoephedrine hydrochloride and 
phenylpropanolamine [recently implicated in possibly caus­
ing strokes and removed from the market hy the Food and 
Drug Administration (FDA) in 2001] are the two most com­
monly prescribed decongestants. They function better when 
prescribed in combination with antihistamines because to­
gether they provide more comprehensive relief of symptoms. 
Because they are sympathomimetic agents, their potential side 
effects include nervousness, irritability, and insomnia, which 
may be countered when combined with some of the more se­
dating antihistamines. Nonetheless, they should be given cau­
tiously to patients with concomitant heart disease, seizure dis­
orders, and hypertension (especially those on fj-adrenergic 
blocking agents). 

Topical Decongestants. The three main topical decongestanl"l 
include one short-acting decongestant [phenylephrine hydro­
chloride (Dristan, Neo-Synephrine)] and two long-acting de­
congestants [oxymetazoline (Afrin), Dristan 12-hour spray, 
and xylometazoline (Otrivin)]. They are very effective in ob­
taining prompt relief of congestion in the early stages of ther­
apy. Although they have a minimal systemic side-effect 
profile, their continued use and abuse can lead to rebound 
congestion, which demands more frequent dosing of the iden­
tical medication used for relief of symptoms and results in 
rhinitis medicamentosa. To avoid this complication, topical 
decongestants should not be used longer than 2 to 3 days dur­
ing a particular treatment period. 

T apical Ophthalmic Decongestants. The ophthalmic de­
congestants [phenylephrine (Neo-Synephrine), naphazoline 
(Naphcon, Opeon), and oxymetazoline) are very effective in 
alleviating the conjunctival injection and irritation of allergic 
conjunctivitislrhinits. When prescribed in combination with 
antihistamines [antazoline (Vasocon-A) or pheniramine 
maleate (Naphcon-A, Opcon-A)], the itchiness can be allevi­
ated as well. 

Cromolyn Sodium 
Cromolyn sodium is a mast cell stabilizer that blocks the re­
lease and action of mediators produced by mast cells. It in­
hibits both the early and late phase of the allergic response. 
reduces airway hyperreactivity, has a minimal side-effect pro­
file, and is the safest long-term maintenance drug available 
in allergic therapy. 

Cromolyn is not effective for acute allergic therapy, is ex­
pensive, and cannot be used on a PRN basis. For proper use 
of cromolyn, it is reconunended to commence therapy at four­
times-a-day do~ing for the first month, then gradually taper 
to three times a day and two times a day if allergic control is 
maintained. It is important to note that the effects of cromolyn 
may not be appreciated until 2 to 3 weeks into therapy. Tn al­
lergic rhinitis, cromolyn reduces sneezing, itching, and rhi­
norhea as long as it is used properly. It can also he usetul 
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prior to the onset of and through an anticipated pollen season 
to diminish allergic symptomatology. 

Nedocromil sodium is another cromolyn agent that is touted 
to be more potent and longer acting than cromolyn. Like cro­
molyn, it has a similar low side-effect profile including a foul 
taste. 

Corticosteroids 
Nasal corticosteroids are very effective in relieving nasal con­
gestion, rhinorrhea, sneezing, and itchiness. 17 Because the 
nasal corticosteroids are rapidly metabolized, they have very 
few systemic side-effect risks. Local irritative side effects of 
the nasal steroid are attributed to the freon prope11ants and the 
lower pH solutions (Nasalide). With the advent of aqueous 
pumps and aerosol delivery systems, this side effect was sig­
nificantly diminished. 

Nasal steroids begin to take effect within 2 to 4 days after 
administration and should be prescribed early in the course 
of therapy. They are usually administered twice a day and ta­
pered to once a day when symptom control is maintained. Pa­
tients need to be taught to spray laterally in the nasal passage, 
away from the septum to avoid perforating it. Systemic 
steroids are very effective in the management of severe, re­
current, recalcitrant allergic rhinitis. 

The bioavailability of nasal steroids is the primary factor in 
causing growth suppression and other systemic adverse events. 
The majority of nasal steroids are swallowed so that the sys­
temic bioavailability is detennined from the gastrointestinal (Gl) 
tract and the degree of first-pass hepatic inactivation. The ab­
~orption of the fraction that is deposited on the nasal mucosa 
varies from drug to dmg and is influenced by bioavailability and 
solubility characteristics. F1uticasone propionate and mometa­
sone furoate have the least bioavailability of all the nasal steroids 
and clearly have the least potential to cause systemic side ef­
fects. such as bone growth retardation in children.18 

Immunotherapy 
Inununotherapy i~ a very effective form of treatment in the 
management of allergic rhinitis if the appropriate patients are 
chosen to receive iL I9 Management of allergic rhinitis should 
begin wilh the implementation of appropriate environmental 
control measures (to avoid sensitization by specific allergens), 
and followed by pharmacotherapy directed at controlling al­
lergic inflammatory reactions and patient's allergic symp­
toms. If these two measures are unsuccessful, i.e., poor con­
trol is maintained, medications are used in excess to achieve 
desired control, or symptom control is obtained at the expense 
of too many intolerable side effects, then immunotherapy 
should be employed. To achieve the best results with im­
munotherapy and to minimize the significant complicating 
risks of anaphylaxis, immunotherapy should be administered 
in consultation with a physician who has had expert training 
in thi~ area. If performed properly, inununotherapy has an 
85o/c to 90% success rate in improving the symptoms of 
allergic rhinitis. During the initial month~ of immunotherapy, 
patients may need to continue to use their medications for 
symptom control until the Immunothcrapy takes effect. 
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The mechanism of action of immunotherapy is not com­
pletely understood. The overwhelming evidence seems to sug­
gest that immunotherapy stimulates the production of IgG an­
tibodies against offending antigens and inhibits the allergic 
reaction from taking place. As immunotherapy is adminis­
tered, the level of antigen-specific IgA and IgG in nasa! se­
cretions increases and the blood IgE level during seasonal ex­
posure diminishes. 

Proper administration of immunotherapy involves first iden­
tifying the appropriate antigens to place in the immunotherapy 
solutions. The allergy mixtures are injected subcutaneously 
once or twice a week, initially with a very dilute solution and 
slowly increased with each injection until a maintenance dose 
is reached. The maintenance dose is detennined by the degree 
of local reaction to the injection site. The maintenance dose is 
usually reached within 4 to 6 months. The interval between 
injections can be increased by 1 week every 1 to 2 months, 
and usually within 18 to 24 months it can be given once every 
4 to 6 weeks as long as symptoms are reduced. Any form of 
a systemic reaction, i.e., total body itching, wheezing, ur­
ticatia, anaphylaxis, etc" should a!ert the physician to back 
off to the previous injection dose. Emergency resuscitation 
equipment should always be available whenever administer­
ing immunotherapy. 

Innnunotherapy, if performed properly, can sigulficantly 
reduce the symptoms of allergic rhinitis. Unlike pharma­
cotherapy, it actually modifies the immune system. The 
process is a long and tedious one, hut when it is effective, pa­
tients are very appreciative because it allows them to become 
symptom free and less dependent on their medication. 
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37 
Anaphylaxis and 
Anaphylactoid Reactions 

judith A. Fisher and Robert A. Baldor 

Anaphylaxis is a severe, life-threatening allergic reaction. 
Recognition of symptoms and rapid initiation of appropriate 
therapy is imperative to ensure an optimal outcome. There are 
approximately 2000 deaths from anaphylactic reactions in the 
United States annually.! Fortuuately. fatal reactions are un­
usual among hospitalized patients. One study reported ahout 
one case of anaphylaxis per SOOO admissions but only one 
death per 400,000 admissions.2 Anaphylaxis reactions occur 
when the immune system is challenged by an antigen to which 
it had been previously sensitized, triggering a massive and in­
appropriate outpouring of inflammatory mediators. 

The first anaphylactic reaction was believed to have been 
described in the year 2640 B.C. when Pharaoh Menes was 
killed by a wasp sting. However, it was not until 1902 that 
the tenn was coined by researchers attempting to fmd an an­
tidote for poisoning by the Actinaria jellyfish. During the 
course of this research several dogs died shortly after the ad­
ministration of a second small dose of the antidote. Riehet 
coined the tenn anaphylaxis from the Greek ana, meaning 
backward, and phylaxis, meaning protection, reflecting the 
opposite effect expected from his experiment.3 He eventually 
received a Nobel Prize for this work. 

Pathophysiology 
Anaphylaxis is an immuooglobulin E (IgE)-mediated re­
sponse that releases antiinflammatory substances from circu­
lating basophils and tissue mast cells. The primary substances 
released are histamines, tryptases, cytokines, prostaglandins, 
and platelet-activating factors. In addition, this response ini­
tiates the synthesis of arachidonic acid inetabolite.4 Anaphy­
lactoid reactions result in the release of the same substances 
from basophils and mast cells, hut are not an 19E-mediated 
event. Anaphylactoid reactions do not require a previous anti­
gen exposure with sensitization of the patient; rather, they are 

immediate. Activation is triggered directly (seen with reac­
tions to exercise, opiates, and radiocontrast medium) or via 
direct activation of the complement pathway from changes in 
arachidonic acid metabolism (aspirin sensitivity).5 The pres­
entation and treatment of the subsequent inflammatory clini­
cal response is the same for both anaphylactoid and anaphy­
lactic types of reactions. 

Clinical Presentation 
Clinical presentation is variable. While reactions are often 
seen as rapid, catastrophic events (typically within I hour of 
exposure), they may occur up to a day or two later. Patients 
present with a variety of symptoms: hives, urticaria, nausea, 
vomiting. diarrhea. abdomioal pain, hypotension, arrhyth­
mias, wheezing, and angioedemia.6 Angioedema frequently 
involves the neck and tongue, causing severe swelling that 
can result in a life-threatening blockage of the airway. Hy­
potension causes syncope, and patients may complain of a 
feeling of "impending doom" or a metallic taste in the mouth.5 
A patient who is having such a reaction may be thought to be 
experiencing a vasovagal reaction. However, patients who 
have fainted respond quickly by being laid flat, and their hy­
potension is due to bradycardia. Those undergoing an ana­
phylactic reaction will be tachycardic as the body attempts to 
correct the hypotension induced by vasodilation.6 

Diagnosis and Management 
Patients with an anaphylactic reaction should be approached 
in three stages. The first stage is an immediate assessment 
and stabilization. The second is ongoing monitoring and treat­
ment for a relapse or a delayed reaction. Finally, once patients 
are over the reaction, they must be considered for prophy­
lactic measures to prevent a recurrent attack. Such measures 
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include searches for trigger events and possible desensitiza­
tion therapy. 

reactions can be treated with intramuscular (1M) epinephrine 
and antihistamines, and bronchospasm can be treated with neb­
ulized f3-agonist (Table 37.1). 

Initial Evaluation and Management 
Severe reactions are true emergencies and even mild reactions Secondary Evaluation and Management 
should prompt active monitoring. Emergency airway, breath- Once patients have gone through an initial assessment and s13-
mg. and circulation (ABC) evaluation should be carried out. bilization, it is crucial that they continue to be observed, usu­
Oxygen should be administered, and if the airway is compro- ally in the hospital. A quarter of the patients will have persist­
ntised, the patient should be intubated, although au emergency ent symptoms, and will require ongoing aggressive therapy 
tracheotomy may be required in the setting of significant (Table 37.2). These symptoms frequently will last up to a day. 
laryngoederna. If pulseless, start cardiopulmonary resuscitation Another quarter of patients will have a relapse, or biphasic re­
(CPR). Intravenous (IV) access must be attained immediately action after the initial successfully treated reaction, with symp­
and epinephrine administered as soon as possible and repeated toms returning 8 to 12 hours after the initial event. Patients on 
every 3 to 5 ntinutes as needed. One study demonstrated less beta-blockers and angiotensin-converting enzyme (ACE) in­
mortality if epinephrine was administered within 30 minutes of hibitors may reqnire higher doses of edrenaline as these dmgs 
the insult.' The cardiac rhythm should be monitored continu- may block some of the edrenaline's beneficial effect-
ously. For children with difficult IV access, administering ep-
inephrine via a large-bore needle inserted through the anterior 
tibia into the interosseous space should be considered. Epi- Prevention 
nepbrine can also he given subcutaneously (SC); however, in Once patients have recovered from their anaphylactic reac­
the face of an anaphylactic reaction, absotption is variable. IV tion, treatment is not yet complete. The risk of a subsequent 
fluid should be administered by a rapid bolus.5,8 Less severe reaction is likely again if the patient is challenged by the trig-

Table 37.1. Initial Evaluation and Management of Anaphylaxis 
System History 

General Weakness 
Lightheadedness 
Faintness 

Skin Feeling warm 
Rash 
Redness 
Itching 

Gastro- Abdominal cramps 
intestinal Nausea 

Vomiting 
Diarrhea 

Respiratory Watery nose or eyes 
Throat tightness 
Choking 
Wheezing 
Hoarseness 
Swelling: mouth, 

throat, tongue 

Cardiovascular Chest pain 
Palpitations 

Physical evidence 

Altered level of consciousness 

Urticaria 
Flushing 
Diffuse erythema 
Angioedema 
Scratching 

Hyperperistalsis 
Vomiting 
Diarrhea 

Rhinorrhea 
Choking 
Wheezing 
Stridor 
Dysphonia 
Hoarseness 
Edema of tongue, oropharynx, 

or larynx 

Hypotension 
Cardiac arrhythmia 

Evaluation and managementa 

For all reactions: 
1. Assess and support ABC. 
2. Administer epinephrine 1 :10,000 solution 

0.1--0.5 mg SC q 3-5 min X 3 doses. 
3. Administer Ringer's lactate or normal 

saline solution through a 14- to 16-gauge 
needle: 0.5-1.0 lover 15-20 minutes 
to support vital signs. 

4. Administer diphenhydramine 
hydrochloride 1 m&"kg 1M or PO (max. 
dose 50-75 mgJ q4h. 

5. Administer either 250 mg Solu-Medrol 
IV or prednisone 1-2 mglkg PO. 

6. If beta-blockers or ACE inhibitors have been 
taken administer: (a) glucagon 5-15 p,glmin 
IV; (b) atropine sulfate 0.5-1.0 mg IV. 

If respiratory system is involved: 
7. Administer oxygen via mask or nasal 

cannula. 
8. Nebulize albuterol 0.5 mL of 0.5% 

solution in 2.5 ml normal saline or 
metaproterenol sulfate 0.3 ml of 0.5% 
solution in 2.5 ml of normal saline as often 
as necessary to keep the airways open. 

9. Administer aminophylline 5-6 mEq/kg to 
load, then 2-3 mEq/kg q6h PO or IV. 

If cardiovascular system is involved: 
10 Administer dopamine 2-50 p,glkglmin IV. 
11. Administer as many units of albumin as 

necessary to support the circulation. 
12. Place a MAST suit. 
13. Alternate tourniquets. 

ABC = airway, breathing, cardiovascular system; ACE = angiotensin-converting enzyme; MAST = military antishock trousers. 
aThese steps apply to all cases of anaphylaxis regardless of the system affected. 
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Table 37.2. Secondary Evaluation and Management of Anaphylaxis 

Differential diagnosis 

Vasovagal reaction 
Scromboid poisoning 

secondary to tuna, 
bluefish, or mackerel 

Ingestion of aged cheeses 
Hyperventilation 
Cardiac shock 
Arrhythmia 
Ischemia 
Septic shock 
ARDS 
Cold~induced urticaria 
Hereditary angioneurotic 

edema 
Insulin reactions 
Systemic mastocytosis 
Factitious stridor 
Hysterical reaction 
Pheochromocytoma 
Carcinoid syndrome 

Repeat history 

Exposure to known allergen 
Aphylaxis in the past 
Atopy 
Family history plus allergies 

or anaphylaxis 
What was patient doing! 

eating just prior to onset 
of symptoms 

What was patient doi ngl 
eating 1, 2, and 3 hours 
prior to onset of symptoms 

Medication usage 

Repeat physical examination 

HEENT: purulence, edema, 
conjunctivitis, rhinorrhea, 
pale or swollen nasal, 
oropharyngeal, and 
laryngeal mucous 
membranes 

Skin: flushing, swelling, 
rash 

Pulmonary: tracheal 
wheeze, stridor 

Cardiac: irregular heart 
rate, tachycardia 

Abdomen: increased bowel 
sounds, tenderness, and 
swelling 

Management 

Minimal laboratory 
investigation: 
CBC and differential 
Chest radiography 
Electrocardiography 
Elderly: cardiac enzymes 
ABCs 

At 1 hour after the onset: 
spot urine sample for 
histamine, serum tryptase 

Source: Data were compiled from multiple sources including Yunginger,l Stoloff and Greenberger,3B Saryan and O'laughHn,41 
and Cohn et al.42 

ARDS = adult respiratory distress syndrome; HEENT = head, eyes, ears, nose, throat; CBC = complete blood count; ABGs = ar~ 
terial blood gases. 

gering antigen. Therefore, an aggressive search for the trig­
ger should be undertaken. The patient should be prescribed 
self-administered epinephrine and advised to keep an anti­
histamine on hand. The patient" s family members should be 
educated about the signs and symptoms of anaphylaxis and 
instructed in how to give epinephrine to the patient. Two com­
mercial products that can be prescribed are the Ana Kit and 
the Epi Pen. Individuals should wear a MedicAlert bracelet 
(www.medicalert.org; 888-633-4298). The patient should un­
dergo allergy testing with either skin tests or seroimmunoas­
say via the radioallergosorbent testing (RAST). 

Anaphylactic Triggers 
There are a multitude of anaphylactic triggers. The most com­
mon is penicillin, with reactions occurring in one of every 
10.000 patients. It contributes to a quarter of all anaphylactic 
deaths.l Next is radiocontrast medium reactions, followed by 
stings and bites from insects.6 Many foods trigger reactions 
(see Chapter 94), and peanuts have recently been highlighted 
as they are used in numerous processed foods and represent 
a hidden threat for sensitive individuals.s Some recent stud­
ies have suggested that foods are the most common anaphy­
lactic triggers outside of the hospital, accounting for as many 
reactions as insects and drugs combined.9 

Food 
Up to 2% of adults have food allergies; however. the inci­
dence of anaphylaxis is unknown. What is known is that in­
dividuals with food-induced anaphylaxis usually have a his­
tory of reactions to peanuts, tree nuts, fish, or shellfish. and 

are likely to have a history of asthma.9 One prospective study 
found that 8% of children under age 3 are allergic to at least 
one food? Reaction to cow's milk is frequently seen in chil­
dren, likely because it is one of the first foreign antigens to 
which they are exposed. This is followed closely by egg al­
lergy. These allergies are usually outgrown.8 The most com~ 
mon food allergens in children are peanuts, tree nuts (wal­
nuts, cashews, hazelnuts, almonds), cow's milk, soy, and 
eggs. to In addition to this list, adults are most often affected 
by shellfish, cereal grains, celery, and fruits]!; additives such 
as sulfites, monosodium glutamate, tartrazine, and ben­
zoates l2; spices such as coriander13 ; and sunflower seeds. 14 

Once the trigger(s) are identified, patients and their care­
givers must be taught to read food labels and ask questions 
of restaurant personnel. The day-to-day investigation process 
necessary for the patient to avoid the food trigger(s) is tedious 
and may feel demeaning, but it is absolutely necessary. Stores, 
bakeries, and restaurants must make an effort to have avail­
able lists of ingredients for all of their products. Although 
allergists can provide some desensitization with immuno­
therapy, avoidance is still the cornerstone of preventing food­
induced anaphylaxis. 

Insect Sting 
About 0.4% to 4.0% of the population is allergic to the venom 
of one or more stinging insects. IS Wasps, honeybees, hornets, 
yellowjackets, fire ants, and mosquitoes are the most com­
mon CUlprits (see Chapter 47). Insect sting anaphylaxis is 
classified as type I (dennal reactions only}-urticaria or an­
gioedema; type II (non-life-threatening systemic reactions)­
bronchospasm, abdominal cramps, dyspnea, and dennal 
reactions; and type III (life-threatening reactions)-shock. hy-
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potension, loss of consciousness, severe respiratory distress, 
and upper airway edema. Only 56% of individuals with a bis­
tory of insect sting reaction have a second reaction when stung 
again by the same type of insect. 16 In these individuals, the 
natural history of insect sting reactions shows that re-sting re­
actions are similar to the original reactions. Thus, an indi­
vidual with a type I reaction is most likely to have a type I 
reaction with a re_sting.16 Children under 16 years of age are 
least likely to experience re-sting reactions. Once it is dis­
covered that the anaphylactic reaction is due to an insect sting, 
the sting location should be found, a tourniquet applied prox­
imal to the sting site, the stinger dug out with a surgical blade 
(using forceps may only serve to release further venom from 
the venom sac), and epinephrine I: I ()()() solution 0.005 mUkg 
injected intradermally at the site of the sting (maximum dose 
O.l5-D.25 mL). 

Follow-up of these patients includes (I) testing for a true 
allergy (skin testing is most sensitive; RAST has a false­
negative rate of 20%17); (2) avoidance of perfumes and strong 
scents, and nests and congregation points for insects (e.g., 
trash bags, picnic areas, leaf piles, and sweet-smelling 
bushes); (3) wearing long sleeves, pants, and shoes when out­
doors; (4) carrying injectable epinephrine at all times; and (5) 
possibly venom immune therapy (VIT). 

Because the natural history of insect sting reactions shows 
that the re-sting reactions are similar to the original reac­
tions, most clinicians do not suggest that individuals with a 
type I reaction undergo VIT. It is controversial whether VIT 
should be recommended for type II reactions. Type II reac­
tors with chronic health problems, the elderly, and those on 
ACE inhibitors or beta-blockers are candidates for VIT. For 
all other type II reactors one should consider the cost-ben­
efit issues. hnmunotherapy is definitely indicated for type 
III reactions. 

Exercise 
Exercise-induced anaphylaxis (EIA) occurs within 5 to 8 min­
utes of the onset of exercise. EIA is a worsening of exercise­
induced asthma (see Chapter 51). EIA often occurs when cer­
tain foods or medications are consumed prior to exercise. The 
prevalence is unknown, but it has been on the rise since ex­
ercise became more fashionable during the 1970s. The usual 
patient proftle includes a history of atopy, positive family his­
tory, and female sex. 

Treatment is similar to that for generic anaphylaxis. Pre­
ventive management includes (1) avoiding food or medica­
tion triggers if known-patient can safely exercise 4 to 6 hours 
after eating; (2) exercising in pairs; (3) carrying epinephrine-­
each member of a pair should know how to inject; (4) avoid­
ing exercise when the weather is humid or cold; (5) stopping 
exercise at the onset of pruritus or urticaria; and (6) using cre­
molyn sodium prior to exercise. 18--20 

Latex 
A recent concern is the growing number of latex allergies, 
particularly among health care workers. First reported in Ger­
many in 192721 and initially described as a curiosity in the 

United States,22 latex allergy has become a public health haz­
ard since the Centers for Disease Control (CDC) issued rec­
ommendations for universal precautions in 1987.23 Anaphy­
lactic reactions are triggered by natural latex allergens in 
rubber gloves derived from the rubber tree (Hevea brasilien­
sis). Latex particles adhere to the cornstarch powder used to 
coat these gloves and may trigger allergic reactions in the sen­
sitized individual, who, although avoiding physical contac~ 
may inhale the airborne particles of powder.24 Cross-reactiv­
ity reactions have occurred in latex-sensitized individuals ex­
posed to foods that are believed to share similar antigenic 
structure to the rubber plant such as bananas, chesbluts, kiwi, 
avocado, and tomato.25 The federal government has recently 
issued workplace and product labeling guidelines to ensure a 
safer environment for patients and health care workers.26,27 

When treating anaphylaxis secondary to a latex allergy, vig­
ilance must be exercised to avoid additional contact with la­
tex allergens from N tubing and catheters during resuscita­
tion efforts.24 

Persons most affected are medical and dental personnel, in­
dividuals who have undergone multiple surgical or diagnos­
tic procedures, and rubber workers. Although many of these 
reactions occur in the medical arena, something as simple as 
blowing up a balloon may trigger anaphylaxis in a latex­
sensitized individual. 

Latex-sensitive patients should wear a MedicAlert bracelet 
and be taught to question the ingredients of all products. These 
individuals must use lambskin condoms and nonrubberized 
diaphragms for sexual encounters. Doctors' offices, hospitals, 
and surgical personnel must be alerted and have nonlatex 
products available for use.28 

Anesthesia 
Anesthesia anaphylaxis OCCurS in 1:5000 to 1:20,000 indi­
viduals during anesthesia. In 80% of the cases the agent is 
one of the neuromuscular blocking drugs, although many 
other agents have been described including local anesthetics 
used by dentists.29,30 These reactions are more common in fe­
males and in individuals with autoimmune disorders.31 Skin 
prick testing and intradermal testing are available for high­
risk individuals prior to surgery. 

Other Drugs 
Many drugs have been reported to cause anaphylactic reac­
tions, the most common of which is penicillin; however, it 
is often withheld unnecessarily.l,32 Points of note are (1) 
penicillin anaphylaxis occurs mainly if administered par­
enterally; (2) before diagnosing a penicillin allergy, the 
physician should see the patient to be sure that the skin rash 
is urticaria or angioedema and not just a maculopapular 
eruption; (3) if skin testing is conducted with penicilloyl­
polylysine (PPL) and a minor determinant mixture (MDM), 
a negative test indicates that all J1-lactam antibiotics are safe. 
If a patient is skin test positive, and penicillin is indicated 
for treatment, the patient can be desensitized (done in a hos­
pital giving small oral doses every 15 to 30 minutes until 
therapeutic levels are reached). 



Transfusion Reactions 
An anaphylactic transfusion reaction is immunoglobulin A 
(IgA)-mediated. It is often immediate and does not have to 
be preceded by a history of blood transfusion or pregnancy. 
To definitively diagnose an IgA-mediated transfusion reac­
tion, blood is obtained immediately and submitted to a pas­
sive hemagglutination assay (PHA).33 The literature has re­
ported one case of an anaphylactoid reaction with anti-IgA 
antibodies in an 19A-deficient individua1.34 Such individuals 
must be transfused with IgA-deficient blood. 

Vaccines 
In Canada, anaphylaxis was reported to occur in 1 per 1 mil­
lion doses of administered vaccines at all ages. Atopic indi­
viduals are not thought to be at a greater risk than others. All 
doctors' offices and clinics where vaccine is administered 
should be prepared with the necessary equipment and train­
ing to treat an anaphylactic reaction. Physicians should know 
how vaccines are produced, whether made in chick embryos, 
sterilized with antibiotics, or stabilized with preservatives (see 
Chapter 7). An individual who is allergic to any component 
of this process should be desensitized and vaccinated in the 
hospital setting.35 

Idiopathic Anaphylaxis 
There are many known triggers to an anaphylactic or ana­
phylactoid reaction, yet 20,000 to 50,000 patients in the 
United States carry the diagnosis of idiopathic anaphylaxis 
(IA).36 IA is a diagnosis of exclusion, when after extensive 
evaluation no known substance can be found to trigger the re­
action. IA is insidious in that the patient has no warning and 
no trigger to avoid. Patients who carry a diagnosis of IA are 
treated prophylactically with sympathomimetic amines, glu­
cocorticoids, antihistamines, or aminophylline to suppress 
episodes of anaphylaxis. These patients appear to go into re­
mission in equal numbers regardless of whether they are 
treated with glucocorticoids. Therefore, remission of IA is not 
steroid dependent. 37 

Anaphylactoid Triggers 

Radiocontrast Media 
Over a million diagnostic procedures in the United States an­
nually involve the use of radiocontrast material: 1 % to 2% of 
patients have an anaphylactic reaction, and 1: 10,000 patients 
die.38 Anaphylactoid reactions are neither dose-related nor 
always immediate. Pretreatment orally with corticosteroids, 
dipheuhydramine, and ephedrine decreases the reaction rate 
to 5% (Table 37.3). A reported 16% to 44% of patients with 
a history of anaphylactoid reaction to radiocontrast media re­
react. Patients with atopy have a twofold increase in reactiv­
ity when compared to nonatopic individuals. It is important 
for the family physician to notify the radiographer so a non­
ionic contrast medium can be used.39 
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Table 37.3. Pretreatment Regiment for Adults Allergic to 
Radiocontrast Dye 

Drug 

Prednisone 
Prednisone 
Prednisone 
Ephedrine 
Diphenhydramine Hel 

All drugs are given orally. 

Hemodialysis 

Hours prior to 
procedure 

13 
7 
1 
1 
1 

Dose (mg) 

50 
50 
50 
25 
50 

Anaphylactoid reactions can occur during hemodialysis. One 
study showed 21 severe reactions among 260,000 treatments, 
most commonly in individuals on ACE inhibitor drugs and 
when negatively charged membranes were used for dialysis.40 
It is thought that the same reaction could occur with any ex­
tracorporeal membrane device. 
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INFECTIOUS DISEASES 

38 
Epstein-Barr Virus Infection and 
Infectious Mononucleosis 

James A. McSherry 

First detected in African Burkitt's lymphoma cells in 1964,1 
the Epstein-Barr virus (EBV) was identified as the cause of 
infectious mononucleosis (1M) in 1968 when a lahoratory 
worker developed antibodies to the virus during an episode 
of IM.2 Large-scale seroepidemiologic studies subsequently 
confirmed the role of EBV in IM.2 EBV has also been im­
plicated as an etiologic factor in undifferentiated nasopha­
ryngeal carcinoma, non-Hodgkin's lymphoma and oral hairy 
leukoplakia in inununocomprornised individuals, and other 
malignant conditions. 

Background 
EBV is a double-stranded DNA herpes virus with a 30- to 
6O-nm diameter core, a 98- to 1 aD-urn diameter nucleocapsid 
of icosahedral symmetry, and a lipoprotein envelope with a 
diameter of 120 to 250 nrn and glycoprotein projections.) 
EBV is B lymphotropic. The major EBV envelope glycopro­
tein is gp350 and this binds to the C021 viral receptor on the 
B-cell surface to facilitate entry of the virus into the cel1.4 The 
EBV genome encodes approximately 100 proteins and be­
comes incorporated within infected B cells (immortalization), 
making them capable of continuous proliferation, although 
spontaneous activation of these latently infected cells is rare. 
Individuals with X-linked agammaglobulinemia cannot be in­
rected with EBV since they lack mature B cells. 5 

In primary EBV infection, the proliferation of infected B 
cells is controlled by natural killer cells and CD4+ and C08+ 
T cells. 6 Most of the symptoms ofTM can be attributed to this 
response to infection, whereas the hematologic abnormalities 
are the result of polyclonal antibodies produced by the in­
fected B cells themselves. 

Nasopharyngeal carcinoma has a peak prevalence of 50 per 
100,000 persons per year in southern China, and virtually all 
poorly differentiated carcinomas contain EBV genomes in the 

transfonned epithelial cells. Measurement of EBV -specific 
antibody titers after therapy for nasopharyngeal carcinoma has 
prognostic value as a declining or constant level indicates a 
good prognosis and vice versa? 

Burkitt's lymphoma was first described in equatorial Africa 
and usually presents as a jaw tumor. It is strongly associated 
geographically with Plasmodium Jalciparum malaria and the 
malaria is presumed to inhibit T-cell activity, thus enhancing 
EBV-infected cell proliferation. Almost all African Burkitt's 
lymphoma cases are associated with EBV infection, whereas 
only 20% of cases occurring in the United States are EBV as­
sociated and, in any case, tend to present as abdominal tu­
mors. EBV DNA can be found in the Hodgkin's and Reed­
Sternberg cells of approximately 50% of patients with 
Hodgkin's disease in the United States.8 

Individuals infected with the human immunodeficiency 
virus (HIV) have many times more circulating EBV -infected 
cells than healthy persons, and T-cell suppression of EBV­
infected B cells is less effectiveY There is evidence that in­
creasing EBV viral load and decreased numbers of EBV­
cytotoxic T cells precede EBV-associated non-Hodgkin's 
lymphoma development in HIV -infected patients. lO 

Oral hairy cell leukoplakia is a nonmalignant hyperplastic 
lesion affecting the epithelial cells of the lateral borders of 
the tongue. Distinctive in appearance from candidiasis, oral 
hairy cell leukoplakia presents as raised, white, corrugated le­
sions in immunosuppressed individuals, primarily those in­
fected with HTV, but also in some transplant recipients. Le­
sions may contain multiple strains of EBV. 

Epidemiology 
Infectious mononucleosis is the self-limiting clinical expres­
sion of symptomatic primary EBV infection and occurs 
mainly in young adults in the developed world. Asymptomatic 
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infections are common, and the ratio of clinical to subclini­
cal infections is approximately 1:3. Most adults are EBV 
seropositive. Seroepiderniologic studies in the United States 
show that 50% of students are immune to EBV at college en­
try; another 12% are infected each year, but only 3% develop 
a clinical illness. This pattern of increasing prevalence in 
young people in association with widening opportunities for 
socialization has led some commentators to liken IM to a sex­
ually transmitted disease, "the kissing disease." The primary 
infection. usually asymptomatic, is common during childhood 
in lower socioeconomic groups, especially in underdeveloped 
countries where more than 80% of infants are seropositive by 
age 18 months,lI,12 

EBV is mainly spread by contact with saliva, as the virus 
replicates in oropharyngeal cells and virus shedding may per­
sist for many months after infection. Oscultation may well be 
an efficient means of transmitting EBV from person to per­
son, but coughing and inhalation of infected fomites clearly 
have an additional significant role to play, especially when 
large groups including susceptibles gather together in class­
rooms and college lecture halls. Sexual transmission and 
transmission by blood transfusion and shared use of needles 
and syringes are also possible. The incubation period is 30 to 
50 days. 1M is not particularly contagious because most con­
tacts of known cases are already immune, and epidemics are 
therefore rare. 

Clinical Presentation 

Prodromal Illness 
Infectious mononucleosis is usually preceded by a prodromal 
illness lasting 5 to \0 days. Patients complain of headache, 
malaise, fatigue, decreased exercise tolerance, anorexia, and 
night sweats. An enlarging spleen may cause left lower ante­
rior chest wall pain. Clinical examination is usually normal 
or yields nonspecific findings during this phase. Bacterial si­
nusitis may result from posterior choanal obstruction due to 
adenoidal hypertrophy. Prescription of ampicillin or amoxi­
ciltin at this stage runs the risk of provoking an intensely pru­
ritic, generalized erythematous rash. 

Acute Symptoms 
Ninety percent of patients with 1M experience the acute angi­
nose form of the disease (angina actually means "throat in­
flammation"). Patients present with fever, malaise, sore tlrroat, 
and painful neck glands. Oinical findings during the acute 
phase include high fever, exudative tonsillitis and general­
ized lymphadenopathy (98-100% of patients), splenomegaly 
(75%), palatine petechiae (50%), periorbital edema (33%), 
and hepatomegaly (20%).13 Small numbers of patients pres­
ent with jaundice or an erythematous maculopapular skin rash. 
Some patients with acute 1M exude a characteristic, pungent 
odor. Ten percent of 1M patients have the typhoidal variety, 
where the disease is slower in onset, the symptoms less florid, 
and the appearance of typical hematologic and serologic signs 
is delayed. 

Convalescence 
Acute 1M symptoms usually lessen within 2 weeks and re­
solve completely within 4 weeks. Convalescence is usually 
complete within 3 months of acute symptom onset, although 
6% of patients report persistence of symptoms such as de­
pressed mood, tiring easily, and impaired concentration a year 
after clinical recovery.14 Mononucleosis-type infections may 
occur more than once, but are generally caused by sequential 
infections with different pathogens rather than reactivated 
BBY infections, although BBY can be reactivated in im­
munosuppressed patients. 

Diagnosis 
Infectious mononucleosis can be diagnosed with confidence 
when patients have a compatible illness and laboratory tests 
show the following: relative and absolute lymphocytosis on 
differential white blood cell count from a peripheral blood 
smear; lymphocyte atypia (Downey lymphocytes) of more 
than 20%; and heterophile antibody titers of at least 1;56 by 
the traditional Paul-Bunnell-Davidsohn test or a positive rapid 
slide assay. 15 

Hematologic Signs 
Leukopenia, neutropenia, thrombocytopenia, and even neu­
trophilleukocytosis often precede the characteristic atypical 
lymphocytosis (T cells responding to infected B cells). Blood 
counts should be repeated if they are initially uncharacteris­
tic and the patient's condition continues to suggest 1M. 

Heterophile Antibodies 
Heterophile antibodies are acute-phase reactants produced by 
infected B cells and directed against erythrocyte antigens of a 
variety of nonhuman species. They can be detected by a rapid 
slide test. Present in 90% of 1M patients at some point in the 
illness, they usually disappear after 3 to 4 months. Forty per­
cent of patients with 1M produce detectable levels of heterophile 
antibodies by the end of the first week of acute symptoms, and 
more than 80% produce high titers during the second week. 

A slide test is unreliable as the sole diagnostic test for 1M 
in patients with sore throats because of low negative predic­
tive value in undifferentiated cases. The laboratory should be 
asked to obtain a blood sample for a complete blood count 
(CBC) and a slide tes~ but to perform the slide test only if 
the CBC suggests 1M. This practice is cost-effective and 
spares a sick person an extra trip to the laboratory. 

Repeated testing to assess progress is pointless once 1M 
has been confirmed, as the patient's condition is the best guide 
to progress. False-positive tests for heterophile antibody have 
been reported as a result of technical error and in the pres­
ence of leukemia, rubella, malaria, malignant lymphoma, pan­
creatic carcinoma, hepatitis B, and other unknown causes. 

EBV Antibody Testing 
Tests for specific EBV serologic markers are unnecessary 
when patients satisfy clinical and hematologic criteria and are 
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heterophile antibody positive. Ten percent of patients with 1M 
never produce heterophile antibody, and testing for specific 
EBV antibodies may be indicated in these cases. Three EBV 
serologic tests are commonly used when available: (1) viral 
capsid antigen (YeA) immunoglobulins G and M (JgG and 
JgM); (2) early antigen (EA). diffuse (D) and restricted (R): 
and (3) EBY nuclear antigen (EBNA). 

The VCA antibodies appear early in IM:; VeA IgG persists 
for life, whereas VeA IgM disappears within 6 months. EA 
antibodies appear after VCA antibodies and remain elevated 
for about 6 months, whereas EBNA appears relatively late in 
the illness and persists lifelong. The prescnce of YCA IgM 
and EA(D) antibodies in significant titers suggests acute in­
fection, and elevated levels ofVCA IgG and EBNA antibodies 
indicate past infection. 

Throat Cultures 
Concurrent streptococcal pharyngitis is a recognized compli­
cation of 1M, and throat culture for bacterial pathogens should 
be perfonned at the patient's first assessment (see Chapter 
40). EBV culture is impractical in the everyday world offam­
ily medicine. 

Differential Diagnosis 
Severe pharyngitis can be caused by herpes simplex, group 
A ,a-hemolytic streptococci, Vincent's angina, and diphthe­
ria. Each can be distinguished from 1M by its clinical ap­
pearance and the absence of extrapharyngeal signs, atypical 
lymphocytosis, or a positive test for heterophile antibody. In­
fections caused by cytomegalovirus, Toxoplasmosis gondii, 
and Bartonella henselae often produce a systemic illness clin­
ically indistinguishable from 1M and featuring an atypical 
lymphocytosis. Sometimes referred to as "pscudomononucle­
osis" or the "mononucleosis syndrome," tests for heterophile 
and EBV-specific antibodies are negative, whereas serologic 
tests for other organisms assist in defining the correct etio­
logic agent. 

Complications 
Infectious mononucleosis is not always a benign illness, and 
its potential complications can involve any organ system. 
Transient impainnent of liver function is common in uncom­
plicated 1M, but routine liver function testing is unnecessary 
unless the diagnosis is in doubt or the patient is jaundiced. 
Spontaneous rupture of the spleen is a rarity in the developed 
world, but when it does happen 1M is the commonest cause. 

One to two percent of patients develop a neurologic syn­
drome: meningoencephalitis, transverse myelitis, Guillain­
Barre syndrome, autonomic and peripheral neuropathies, cra­
nial nerve palsies, and optic neuritis. Peritonsillar abscess 
occurs in 1 % of cases, and tonsillar enlargement can be so 
extreme that upper airway obstruction results. Viral pneumo­
nia affects 5% of patients; 6% of patients have electrocar­
diographic changes; and pericarditis, myocarditis, cardiomy-

apathy, and genital ulcers have heen reported (see Chapters 
82 and 84). 

Hemolytic anemia mediated by anti-lgM cold agglutinins, 
thrombocytopenia, granulocytopenia, and interstitial nephri­
tis can occur, the result of polyclonal antibody production by 
EBV-activated B cells, as is the appearance of heterophile an­
tibodies themselves. The presence of clinically insignificant 
cold agglutinins can be inferred when the CBC shows a re­
duced number of red blood cells (RBCs), and an elevated 
mean corpuscular volume when RBC clumps are misread hy 
an automated counter as single cells of large volume. 

Six cases of "chronic infectious mononucleosis" have been 
described. 16 Chronic active EBV infection has the following 
three defining characteristics: a severe illness lasting longer 
than 6 months that began as a primary EBV infection or is 
associated with abnormal EBV antibody titers; histologic ev­
idence of organ disease, e.g., pneumonitis, hepatitis, uveitis, 
or bone marrow hyperplasia; and the finding of EBV antigens 
or DNA in tissuc. 

Duncan's disease is a rare familial X-linked lymphoprolif­
erative disorder wherein fatal 1M is associated with agam­
maglobulinemia and lymphoma. 

Management 
There is no specific therapy for 1M except supportive care to 
the extent required by individual patients. Attention should 
be paid to hydration, and simple analgesics/antipyretics such 
as acetaminophen should be allowed as required. Antibiotics 
are prescribed only to treat bacterial complications. Ampi­
cillin and amoxicillin should always be avoided in patients 
with 1M or symptoms suggestive of 1M because of the risk 
of producing a generalized, intensely pruritic, maculopapular, 
erythematous rash. This reaction is a temporary intolerance 
to aminopenicillins, not an allergy; and later use is not 
contraindicated. 

Corticosteroids are effective therapy for such serious 
complications as impending upper airway obstruction, he­
molytic anemia, and severe thrombocytopenia, but are not 
indicated for routine management of uncomplicated lM. 
Specific antiviral therapies do not appcar to be beneficial 
in 1M. A meta-analysis of five randomized controlled trials 
involving 339 patients with acute 1M treated with acyclovir 
showed no significant advantage in the treated group 
whether treated orally or intravenously.17 A multicenter, 
double-blind, placebo-controlled trial found that the com­
hination of acyclovir and prednisolone in acute 1M reduced 
oropharyngeal shedding of EBV without having any sig­
nificant effect on illness duration, symptom severity, or re­
lum to work or school. IX Acyclovir is recommended as ther­
apy for oral hairy leukoplakia in immunocompromised 
patients because of its beneficial effect on oropharyngeal 
shedding of EB virus. 

All patients with 1M should be advised to refrain from con­
tact sports until splenic involution is complete, although there 
is no hann for most patients in resuming physical exercise to 
the degree tolerated when they feel well enough to do so. 
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Prevention 
There have been a number of developments since a vaccine 
derived from EBV gp350 was first used successfully to pro­
tect cottontop tamarins against lymphomagenic doses of 
EBV.19 A small-scale trial of immunization of nine seroneg­
ative children using vaccinia virus expressing gp350 produced 
neutralizing antibody responses to EBV in all recipients, six 
of whom remained uninfected by EB virus 16 months later in 
comparison to universal infection of an unimmunized control 
group. A phase 1 clinical trial using recombinant gp350 pro­
tein has been completed.21 Emerging technologies seem to be 
at a point where vaccine prevention trials are not far off for 
infectious mononucleosis, posttransplant Iymphoproliferative 
disease, nasopharyngeal cancer, and Hodgkin's disease, al­
though the challenges posed by Burkitt's lymphoma justify 
greater caution.22 

Family and Community Issues 
For the family, the main concern is care of a sick member. 
Isolation is unnecessary, as most adults are already immune, 
and the long incubation period means that family and friends 
have been exposed to the index case for several weeks by the 
time the disease becomes apparent. Secondary cases are rare 
within households. 

Infectious mononucleosis is rare during pregnancy because 
of the small number of susceptible women. There is no evi­
dence that primary EBV infection or reactivation of latent in­
fection during pregnancy has any adverse effect on the fetus. 23 
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39 
Viral Infections of the Respiratory Tract 

George L. Kirkpatrick 

V iral infections of the respiratory tract are responsible for 
large amounts of time lost from the workplace and significant 
morbidity and mortality in the very young and the very old. 
The worldwide pandemic of influenza in 1918 was alone re­
sponsible for nearly 30 million deaths in excess of those ex­
pected for influenza. Viral respiratory infections are the most 
frequent illnesses in human beings. The most frequent causes 
of respiratory infections are adenoviruses, influenza viruses, 
parainfluenza viruses, respiratory syncytial viruses, and rhi­
noviruses. Frequency and severity of infection are increased 
in the very young and the elderly, worsened by crowding and 
inhaling pollutants, and influenced by anatomic, metabolic, 
genetic, and immunologic disorders. Respiratory infections 
are thc leading cause of death in children under age 5 living 
in underdeveloped countries. I 

Viruses Involved with Upper 
Respiratory Tract Infections 
Table 39.1 compares the results of studies over the past 15 
years detailing the prevalence rates of the common respira­
tory viruses. These prevalence rates include data from vari­
ous parts of the world, and all age groups. Prevalence rates 
as high as 35% reflect the reason why these viruses are such 
common causes of disease. 2- 13 

Viral Identification and Specimen Collection 
Three techniques are commonly utilized to obtain specimens for 
viral identification. Nasopharyngeal swabs are sterile swabs in­
serted 3 to 4 em into one nostril, left in place about 5 seconds. 
then removed and placed in a culturette containing modified 
Stuart's medium for transport to the lab. (One such system is 
the Becton Dickinson Microbiology Systems Mini-Tip Cul­
turette, San Diego, CA.) Nasopharyngeal wash specimens are 

collected according to the method described by Hall and Dou­
glas. 14 A I-ounce rubber ear syringe (Davol, Inc., Cranston, RI) 
is loaded with 3 to 5 mL of sterile phosphate-buffered saline. 
With the patient's head tipped back about 70 degrees, the bulb 
tip is inserted until it occludes the nostril. With one complete 
squeeze and release, the nasal wash is collected in the bulb. The 
bulb contents are then emptied into a sterile screw-top tube for 
transport to the lab. Nasopharyngeal aspirate specimens are col­
lected using a pediatric suction catherer (Safe-T -Vac, Kendall 
Healtheare Products, Mansfield, MA). Nonnal saline, 2 to 3 mL, 
is instilled into a nostril and the specimen is aspirated moments 
later into a sterile specimen trap. 

Laboratory Testing 
The standard to which laboratory tests for viral identification 
are compared is viral culture on monkey kidney, human lung 
laryngeal epidermoid carcinoma (Hep-2), and human embry­
onal diploid lung cell tissue culture. These cultures arc stud­
ied daily for evidence of cytopathic effect. Cultures may be­
come positive in several days to several weeks. Sensitivity of 
viral culture ranges from 7% to 94%. Specificity is very high. 
The Bartels viral respiratory screening and identification kit 
is an indirect fluorescence antibody procedure that contains 
monoclonal antibodies for seven respiratory viruses. This type 
of test has sensitivity of 84% to 88% and results are available 
in less than 24 hours after specimen collection. IS Several lab­
oratories are developing rapid reverse-transcription poly­
merase chain reaction (RT-PCR) tests (Prodesse, Inc., Mil­
waukee, WI) that improve sensitivity and shorten reporting 
time for respiratory virus identitication. Sensitivities for rhi­
noviruses improved from 8% for tissue culture methods to 
56% for the RT-PCR method. 8. 16 Tests based on the reaction 
between viral neuraminidase from influenza viruses and a 
chromogenic substrate (Z Statflu Test, Zymetx, Oklahoma 
City, OK, USA) are available to detect influenza types A and 
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Table 39.1. Prevalence Rates of the Common Respiratory Viruses 

Flu A Flu B Para Adena RSV Rhino Corona Flu A & B 

Croatia study2 2.3 7.6 33.6 0.6 
Indian hospital study3 5 5 6 
Nursing home study4 2 12 9.4 
COPD studyS 8 0.7 3.1 6 5 4.2 
Hospitalized colds6 12.5 4.7 
Cost-effective study7 5.9 1.2 U.35 18 
Early detection studyB 1.8 2.7 4.5 12.8 35.8 
Pediatric inpatients, Taiwan9 5.5 2.6 2.0 4.0 1.7 12.7 
Chronically ill patients 10 7.2 0.1 7.5 1.1 10.3 4.2 2.5 
Hospitalized Korean 4.8 1.3 6.5 3.9 11.8 

children 11 

Hospitalized German 7.0 1.3 2.8 7.7 12.6 
children 12 

Children in Jordan1J 4.0 2.0 14.0 

CO PO = chronic obstructive pulmonary disease; RSV = respiratory syncytial virus. 

B. Sensitivity approaches 78% and specificity nears 91 % for 
this method with turnaround times of a few hours using throat 
swab specimensP 

Respiratory Syncytial Virus 
Respiratory syncytial virus (RSV), a single-stranded RNA 
paramyxovirus, is the leading cause of pneumonia and bron­
chiolitis in infants and children. Virtually 100% of young chil­
dren are infected with RSV by age 3. Two antigenically dis­
tinct groups of RSV (A and B) are recognized. Community 
outbreaks of RSV usually appear during the winter and spring 
in temperate climates. The diagnosis of RSV in the acute 
setting is usually made by viral culture of nasopharyngeal 
secretions. A rapid diagnostic test (Abbott test pack RSV; 
Directigen RSV by Becton Dickinson) employing antigen de­
tection in nasal secretions is 95% sensitive and 99% specific. 
Results are available in an hour. 

The spectrum of illness associated with RSV is broad, rang­
ing from mild nasal congestion to high fever and respiralory 
distress. What seems to begin as a simple cold may suddenly 
become a life-threatening illness. Modes of spread are pri­
marily via large-droplet inoculation (requiring close contact) 
and self-inoculation via contaminated fomites or skin. RSV 
is recoverable from countertops for up to 6 hours from the 
time of contamination, from rubber gloves for up to 90 min­
utes, and from skin for up to 20 minutes. Viral shedding of 
RSV in infants is a prolonged process averaging 7 days. 
Strategies for controlling spread of RSV should be aimed at 
interrupting hand carriage of the virus and self-inoculation of 
the eyes and nose. Masks commonly employed for respira­
tory viruses have not been shown to be an effective measure 
for curtailing RSV outbreaks on pediatric wards. Hand wash­
ing is probably the single most important infection control 
measure for RSV. 

Influenza Viruses 
Influenza, considered a benign disease today, has ravaged hu­
man populations recently enough that there are still those liv­
ing who can recall the 1918 worldwide pandemic, called the 

"Spanish flu." This particular influenza began as an ordinary 
attack of influenza and rapidly developed into severe pneu­
monia. Within hours, the patients had mahogany-colored 
spots over the cheekbones and cyanosis began to spread over 
the face. Death shortly overcame them as they struggled for 
air and suffocated. It is important to realize that although 
worldwide 30 million deaths were attributed to influenza, 97% 
of people who were infected had a 3-day course of fever and 
malaise and recovered. Of the 3% who died, most died of 
pneumonia. A small subset died very rapidly of massive pul­
monary edema and hemorrhage. Influenza pandemics occur 
about every 7 to 11 years. They are always associated with 
extensive morbidity and a marked increase in mortality. 

Type A influenza is an RNA virus with a negative-sense 
segmented genome. It undergoes continuous antigenic drift 
because it has no proofreading mechanism, and is prone to 
mutate during replication. Influenza virus is chimeric, exist­
ing in wild bird and swine reservoirs, with minor antigenic 
drifts making the same virus infectious among birds, humans, 
or swine. 18 

In addition to the predominant influenza virus that invades 
an area each season, many types, SUbtypes, or variants are 
identified during each epidemic period. During the early stage 
of an epidemic, a disproportionate number of cases involve 
school-age children, 10 to 19 years old. Later in the epidemic, 
more cases are diagnosed in younger children and adults. The 
age shift suggests that the early spread of influenza viruses in 
a community is concentrated among schoolchildren. 

Parainfluenza Viruses 
Parainfluenza is a single-stranded RNA virus of which four 
serotypes and two subtypes are recognized (parainfluenza 
types 1, 2, 3, 4A, and 4B). Bronchiolitis, croup, and pneu­
monia occur with all parainfluenza types. In children under 1 
year of age, bronchiolitis is associated mostly with type 2. In 
older children, croup is most commonly associated with types 
1 and 2. Immunosuppression, chronic cardiac, or pulmonary 
diseases are a~sociated with increased risk of parainfluenza 
infection. 19 Most persons have been infected with parain­
fluenza virus by age 5. Immunity to parainfluenza is incom-



plete, and, as with RSV, reinfection occurs throughout life 
and probably plays a major role in the spread of virus to the 
young infant. 

Parainfluenza types I and 2 tend to peak during the autumn 
of the year, whereas parainfluenza type 3 shows an increased 
prevalence during late spring. Adult infection results in mild 
upper respiratory tract symptoms, although pneumonia occa­
sionally occurs. Outbreaks of parainfluenza types I and 3 have 
been reported from long-term-care faciIitics.2o Illness is char­
acterized by fever, sore throat, rhinorrhea, and cough. The 
rate of pneumonia is relatively high. 

Most studies suggest direct person-to-person transmission. 
Parainfluenza is stable in small-particle aerosols at the low 
humidity found in hospitals. Outbreaks tend to proceed more 
slowly than influenza or other aerosol-spread infections.21 In­
fection control policies should emphasize hand washing and 
isolation of patients. 

Rhinoviruses 
Rhinovirus is a non-enveloped, 30-nm, RNA virus with over 
100 serotypes. It only replicates in primates. It is character­
ized by a single positive stranded genome not only acting as 
a template for RNA synthesis, but also encoding for a single 
polypeptide necessary for viral replication. It belongs to the 
picornavirus family, a diverse group of viral pathogens that 
together are the most common causes of infection in human 
beings. Within the picornavirus family are found the rhi­
noviruses, the enterovil1lses, and the hepatoviruses (including 
hepatitis A). Rhinovirus infection is transmitted by direct con­
tact with the eye or nasal mucous membrane. The most effi­
cient modes of spread are hand-to-hand contact or contact 
with a contaminated surface followed by inoculation of the 
nose or conjunctiva. Rhinoviruses remain infectious for as 
long as 3 hours on nonporous surfaces. Transmission can be 
decreased by hand washing and disinfecting environmental 
surfaces. After deposition on nasal mucosa, the virus binds to 
intercellular adhesion molecule type I (lCAM-l) receptors on 
epithelial cells, initiating a cascade of inflammatory re­
sponses. Viral replication occurs in the nose, and viral shed­
ding continues for up to j weeks. The cascade of interleukin-
6, -8, and -16, histamine, bradykinin, and cytokines recruit 
neutrophils and produce the rhinorrhea, vaseongcstion, sinus 
congestion, sorc throat, cough, wheezing, and middle ear 
inflammation.22,23 

There is now evidence that direct invasion of the lower res­
piratory tract does occur, causing bronchitis and possibly trig­
gering asthma attacks and exacerbation of chronic obstructive 
pulmonary disease (COPD). New antirhinoviral treatments are 
being tested. Intranasal interferon prevcnts infection, but pro­
vides no therapeutic benefit. Oral pleconaril shows therapeutic 
promise. Intranasal tremacamra and AG7088 are under inves­
tigation.24,25 For the time being, treatment is mostly sympto­
matic, with antibiotics and steroids showing no benefit. 

Coronaviruses 
Coronaviruses, members of the Coronaviridae family, are 
single-stranded RNA viruses first identified in 1962. They do 
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not appear to replicate in any animal models and are almost 
impossible to isolate in standard tissue cultures. Acute and con­
valescent sera for enzyme immunoassay will identify the two 
common subtypes, 229E and OC43. The enzyme-linked im­
munosorbent assay (ELISA) has been used to identify coron­
avuuses in nasal secretions.26 A 1997 study of frail older per­
sons by Falscy and McCann27 found 37 (8%) of 451 serologies 
positive for coronavirus 229E over 44 months. It was noted that 
illnesses were indistinguishable from RSV and intluenza virus 
infections. Lower respiratory complications, such as pneumo­
nia, occurred in one fourth of the infected residents. 

Epidemics occur during late fall through early spring. Clin­
ical symptoms usually include nasal congestion, headache, 
cough, sore throat, malaise, and low-grade fever similar to 
rhinoviral infections. Coronavirus infections have been asso­
ciatcd with lower respiratory tract illnesses, including pneu­
monia and bronchiolitis in young children. Coronavirus is the 
second most frequent virus associated with asthma exacer­
bations; rhinovirus is the most frequent. Interferon-a, 
tremacamra, and pleconaril have shown promise in preven­
tion and treatment of these infections. 

Adenoviruses 
Adenoviruses are double-stranded DNA viruses. There are 51 
<;erotypes divided into six subgenera (A-F) that exhibit dis­
tinctly ditlerent organ tropisms. Adenoviruses cause a broad 
spectrum of diseases, including conjunctivitis, keratoconjunc­
tivitis, pharyngoconjunctival fever, pharyngitis, tonsillitis, 
coryza, pneumonia, heart disease, hepatitis, nephritis, and gas­
troenteritis. All ages are affected, but the majority of illness oc­
curs in children younger than 6 years old. Military recruits in 
the United States from 1971 to 1995 received adenovirus vac­
cine to types 4 and 7. Since vaccine production ceased in 1995, 
an average of 4555 cases of adenoviral respiratory disease oc­
cur annually on military bases, costing about $2.6 million per 
year.2X Adenovirus is ubiquitous, found everywhere during all 
seasons of the year, with annual peaks of activity in midsum­
mer and midwinter. Transmission can occur by aerosolized 
droplets, fomites, hand carriage, fecal-oral, and by contact with 
contaminated lake water while swimming. The virus can be 
isolated for prolonged periods from respiratory secretions, con­
junctival secretions, and stools of infected patients. Aden­
oviruses are identified by cytopathic effect in tissue cultures 
from nasopharyngeal specimens. They are also detected by in­
direct Ouorescence antibody procedures (e.g., Bartels, Issaquah, 
W A, Viral Respiratory Screening and Identification Kit) using 
monoclonal antibodies. Newer RT-PCR testing (Taqman PCR, 
Glaxo Wellcome, Research Triangle Park, NC) can provide 
very accurate results in 6 to 12 hours, and primers are avail­
able for all adenovirus serotypes. 18 

Disease Presentations 

Common Cold 
The common cold, a disease of antiquity, is characterized by 
objective signs and subjective symptoms that are usually self-
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limited. Symptoms that occur with common colds include 
sneezing, watering of the eyes, nasal stuffiness, nasal ob­
struction, postnasal discharge, sore throat, hoarseness, cough, 
and sputum production. The common cold is a clinical diag­
nosis and lacks specificity because other ailments such as al­
lergies and early symptoms of more serious illnesses mimic 
common cold symptoms. In the United States colds account 
for 23 million lost days of work and 26 million lost school 
days per year. 

Diagnosis 
Rhinoviruses and coronaviruses are the most common causes 
of the common cold, with RSV and adenoviruses producing 
a similar set of signs and symptoms especially in adults. Mild 
cases of influenza and parainfluenza infection can be mis­
taken for the common cold. Because there are now a number 
of specific (as well as nonspecific and symptomatic) treat­
ments for these viruses, it has become prudent medicine to 
undertake identification of the infecting virus, especially in 
more severe cases. Direct and indirect immunofluorescent 
staining techniques with virus-specific monoclonal antibod­
ies (e.g., Chemicon International, Inc., Temecula, CA) or RT­
PCR tests (e.g., Taqman PCR, Glaxo Wellcome) are well 
tested throughout the world and provide virus identification 
in a matter of hours almost anywhere. 

Management 
There are as many ways to manage the common cold as there 
are physicians. Gwaltney and Park29 tested the therapeutic ef­
ficacy of clemastine fumarate, a second-generation antihista­
mine, and found reduction in total volume of rhinorrhea and 
number of sneezes in their patients challenged with rhi­
novirus. First-generation antihistamines reduce rhinorrhea 
and sneezing, and nonsteroidal antiinflammatory drugs reduce 
coughing, headache, malaise, and myalgias. 

Intranasal steroid sprays reduce symptoms, but have little 
effect on duration of il1ness. Steroids may lengthen the pe­
riod of viral shedding. Renewed interest in herbal and home­
opathic remedies has produced clinical trials designed as 
randomized double-blind, placebo-controlled, multicenter 
studies mostly focused on symptom relief.3° Jackson and 
Lesho31 conducted a meta-analysis of 10 clinical trials on the 
use of zinc gluconate lozenges for treatment of the common 
cold. They concluded that evidence for effectiveness of zinc 
lozenges in reducing the duration of common colds is still 
lacking. Similar negative results have been reported from 
studies using heated, humidified air (steam) for cold treat­
ment. Recent improved understanding of the pathophysiology 
of rhinoviral colds has focused attention on the neutrophilic 
inflammatory reaction, chemotaxis regulation, cytokinesis, 
and upregulation of immunocompetent cells. Pleconaril 200 
mg twice a day for 7 days decreases signs and symptoms as 
well as reducing viral shedding.32 Tremacamra, a synthetic 
ICAM-l glycoprotein acts as an antiadhesion molecule when 
sprayed into the nostrils. Tremacamra produces a significant 
decrease in symptoms.33 Rest, adequate hydration, and time 
to recover should be stressed during management of the com-

mon cold. In the future, antirhinovirus drugs and interferon 
may reach development levels where alleviation of symptoms 
or prevention of infection exceeds side effects. 

Complications and Sequelae 
When the diagnosis of the common cold is accurate, compli­
cations and sequelae are minimal. Complications generally 
result from assuming the cold symptoms are caused by rhi­
novirus or coronavirus, when in fact influenza, RSV, aden­
ovirus, or a bacterial pathogen are responsible. Complications 
also occur in immunocompromised patients where rhinovirus 
can cause fatal pneumonia. Sequelae include asthma triggered 
by the rhinoviral-induced airway inflammation, and otitis me­
dia precipitated by viral-induced eustachian tube dysfunction 
with altered middle ear pressure. 

Hand washing is the most important way to prevent trans­
mission of these viruses. With rhinoviruses and RSV, direct 
contact with a contaminated surface followed by inoculation 
of the nose or conjunctiva can result in infection. Use of masks 
and gloves and isolation of infected persons is the most ef­
fective way to limit the spread of cold viruses. 

Influenza 
Influenza has one of the more characteristic sets of clinical 
findings. The onset is usually sudden, with shivering, sweat­
ing, headache, aching in the orbits, and general malaise and 
misery. Cough is often found early in the course, aggravat­
ing headaches and causing generalized aching. The onset is 
generally explosive, with fever in adults ranging up to 102°F. 
In children the fever may be higher than 102°F, and sore throat 
may be an early sign. The most consistent signs are the pres­
ence of polymyalgias, weakness, and malaise. 

Diagnosis 
Not surprisingly, the diagnosis of influenza is more accurate 
during epidemics and less accurate during nonepidemic peri­
ods. Influenza in the United States usually occurs during De­
cember, January, and February. Successful presumptive di­
agnosis requires appropriate clinical symptomatology at the 
right time of the year and a knowledge of the pattern of in­
fluenza illness around the world. Virologic studies, including 
cultures from throat swabs and nasopharyngeal washings, 
cells from nasopharyngeal washings stained with monoclonal 
antibody fluorescence stains, and complement fixation stud­
ies on paired serum samples can confirm the diagnosis. The 
Zstatflu test (Zymetx, Oklahoma City, OK, USA) is a rapid 
detection kit for both type A and type B influenza. It is based 
on the reaction between influenza neuraminidase and a chro­
mogenic substrate. Throat swab or nasopharyngeal swab spec­
imens will generate results in a few hours. There are several 
rapid flu A and flu B tests available currently that report re­
sults in less than an hour. 

Management 
Because several new effective medications are now readily 
available for treatment of influenza, virologic testing to con­
firm the diagnosis and type the virus is important. Amanta­
dine (Symmetrel) 100 mg twice a day, is effective treatment 



for influenza type A, but not type B. Patients with compro­
ntised renal function should reduce the dose to 100 mg once 
a day. The dose in children up to age 10 is 3 mg/pound/day 
as a single dose. More recently. rimantadine (Flumadine) in 
the same doses offers the same good results with fewer side 
effects. Within the past 2 years, two neuraminidase inhibitors, 
zanantivir (Relenza) and oseltantivir (Tantiflu), have been ap­
proved for use and are widely available to treat both types of 
influenza. Zanamivir is inhaled as 10 mg twice a day. Os­
eltamivir is taken orally as 75 mg twice a day for adults and 
2 mglkg twice a day for children, used daily for 5 days. Be­
cause of the severity of the myalgias and headache associated 
with influenza, aspirin and nonsteroidal antiinflammatory 
drugs (NSAIDs) may not suffice and a narcotic-containing 
product is frequently indicated. 

Complications and Sequelae 
Most statistical methods for assessing excess morbidity and 
mortality are based on an index of influenza complicated by 
pneumonia, which may produce an underestimation of the se­
rious morbidity and mortality. During an influenza outbreak, 
there is usually an increased death rate among the elderly 
mostly due to pneumonia and cardiovascular disease. In­
fluenza itself can cause severe and rapidly evolving viral 
pneumonia with multiorgan failure. Children under 5 years of 
age have the highest rates of hospitalization for acute upper 
and lower respiratory tract disease when infected with in­
fluenza. Pandemic strains of extreme virulence such as the 
1918 influenza can cause far-reaching complications. The 
1918 Spanish flu caused 5 million cases of encephalitis lethar­
gica (of von Economo) with symptoms of acute encephalitis 
with or without death and postencephalitic Parkinson's 
disease. The 1957 pandemic produced a small number of 
people with massive pulmonary edema and hemorrhage with 
rapid death as was seen commonly in 1918. Even in the years 
where the circulating influenza strains are mild, there is a rise 
in the number of cases of otitis media, bronchitis, asthma, and 
exacerbation of COPD. 

Control and Prevention 
Influenza vaccine is produced on the recommendation of the 
Food and Drug Administration (FDA) Vaccines and Related 
Biologicals Advisory Committee. Antigenic choices are based 
on (1) the viruses that have been seen during the previous 
year, (2) the viruses that are being seen in other parts of the 
world during the current year, and (3) the estimated antibody 
response in persons previously infected or vaccinated to these 
viruses. The current strategy is to immunize high-risk groups 
(the elderly and children with underlying conditions includ­
ing heart, pulmonary, malignant, and some metabolic dis­
eases). Unfortunately, the level of acceptance by patients and 
the overall delivery of vaccines to high-risk children has been 
consistently poor. This approach leaves most of the popula­
tion unvaccinated, which produces a large "at-risk" popula­
tion to be infected. Another approach to the control of in­
fluenza is to immunize all schoolchildren, children in day 
care, college students, military personnel, and employees of 
large companies. These groups have the highest susceptibil-
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ity and, because of the nature of their activities, are the prin­
cipal vectors of influenza virus in the community. They are 
also an accessible population with a structured environment 
that pennits effective distribution of influenza vaccine. Ef­
forts should also be directed toward immunizing as many 
high-risk patients as possible or to start them on chemother­
apy at the first evidence of an epidemic. 

Bronchitis 
DiagnOSiS 
Bronchitis is an inflammation of the major and minor 
bronchial branches. It is characterized by a cough that is fre­
quently productive of sputum, depending on the inflamma­
tory cause. Bacterial causes of bronchitis generally produce 
purulent-looking sputum. Viral causes of bronchitis more 
commonly produce either clear sputum or a nonproductive 
cough. On physical examination, a patient with bronchitis has 
a noticeable cough, but the lungs are usually normal to aus­
cultation. Rales, dullness to percussion, egophony, and other 
lower respiratory findings are usually absent. Cigarette smok­
ing, other air pollutants, and chemical exposures that cause 
bronchial irritation may prolong an episode of bronchitis. Sys­
temic lupus erythematosus is a cause of persistent bronchitis 
in a small number of affected patients.34 

Spectrum of Infection 
Acute lower respiratory tract illness in previously well adults 
is usually labeled acute bronchitis and treated with antibiotics 
before establishing the etiology. An English study of 638 pa­
tients over I year identified pathogens in 55% of cases; viruses 
were identified as 28% of the pathogens. Outcome did not re­
late to pathogens. Most patients improved without antibiotics 
in spite of the pathogen identified.35 Viral causes of acute 
bronchitis tend to be more common with influenza (types A 
and B), parainfluenza of all fonr serotypes, and RSV. RSV 
and parainfluenza viruses are found more commonly in the 
young population, and coronaviruses and adenoviruses occur 
in older patients. Influenza causes bronchitis at all ages. In­
creases in frequency of bronchitis as a reason for adult hos­
pita1 admissions usually occur during influenza epidemics. 
RSV is a significant problem in elderly populations in nurs­
ing homes. Falsey and Walsh36 found attack rates of up to 
10% per year in nursing home patients, with up to 20% go­
ing on to pneumonia, and 5% dying. 

Spasmodic Croup and Laryngotracheobronchitis 
Though croup is a frightening family experience, especially 
for parents of very young children, it is a self-limited illness. 
There are two variations of croup presentation, episodic (spas­
modic) croup and laryngotracheobronchitis (LTB). Episodic 
croup presents as the sudden onset without warning of inspi­
ratory stridor, cough, and hoarseness. The young child has 
not been overtly ill, but is suddenly crouping. There is mini­
mal or no fever and no other respiratory symptoms. LTB has 
early warning signs of respiratory infection for several days 
that gradually lead to cough and inspiratory stridor. Cool night 
air or a steamed bathroom will usually break: episodic croup, 
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and it does not tend to recur in the same time period. At most, 
one treatment of aerosolized racemic epinephrine (0.25---0.5 
mL of a 2.25% solution in 3 mL of normal saline) will break 
the attack. On the other hand, LTB may break with one epi­
nephrine treatment, improve, and then worsen again. 

On occasion, LTB will become severe enough to warrant 
admission for repeated aerosol treatments or a croup tent with 
mist and oxygen. Steroids are effective in improving the out­
come of croup when given within 6 hours of symptom onset. 
Prednisolone (Pediapred or Prelone) 5 to 60 mg po divided 
bid can be continued for several days. Steroids given prior to 
a racemic epinephrine treatment may reduce the likelihood of 
rebound return of crouping as the epinephrine wears off. 
Physicians should look for the coexistence of underlying ill­
nesses and reassure the family that croup is a manageable ill­
ness. Munoz and Glass03? reported that 70% of croup cases 
were caused by parainfluenza viruses. Children under 15 years 
of age are more likely to croup with parainfluenza types 1 
and 2. Croup has peak incidence at age 2 years, and is more 
conunon in the fall and winter months. Croup is not com­
monly associated with rhinovirus infections, but is associated 
with coronavirus infections. Adenovirus is a common cause 
of croup in children and occurs sporadically throughout the 
year, being most common during the winter and spring. 

Bronchiolitis 
Bronchiolitis is an acute viral respiratory disease generally 
found in children younger than 2 years old. The typical clini­
cal presentation is an upper respiratory infection with cough 
that progresses to a more severe cough and tachypnea. Respi­
rations become rapid and shallow with a prolonged expiratory 
phase. Because the infants are not able to breathe well, they 
are also unable to suck or drink and can become dehydrated. 

Diagnosis 
Physical findings include intercostal retractions and nasal flar­
ing, which suggest pneumonia. A chest roentgenogram shows 
only hyperinflation with no infiltrates. Tight expiratory 
sounds (not entirely typical of wheezes found with asthma) 
are usually present, as are some rhonchi. Rales and dullness 
to percussion suggest the coexistence of pneumonia. Bron­
chiolitis is most commonly caused by RSV, occurring pre­
dominantly during the winter and spring. Parainfluenza 
viruses, particularly types I and 2, can cause bronchiolitis dur­
ing early winter. The most severe cases of bronchiolitis are 
usually caused by influenza viruses, especially type A. The 
virus involved can be identified by culture of nasopharyngeal 
secretions or by RT-PCR or immunofluorescent assay. 

Management 
Management of bronchiolitis depends on the progression of 
signs and symptoms. Hospitalization may be necessary to cor­
rect hypoxemia or dehydration. If fever is significant, pneu­
monia must be ruled out. Cases that appear to be recurrent 
bronchiolitis may be asthma, even if the child is younger than 
I year old. 

Outpatient treatment is generally supportive, with careful at­
tention to hydration. If hospitalization becomes necessary to 

correct hypoxemia or dehydration, treatment is focused on oxy­
genation, mist, and mechanically dearing the upper airway. 
There is no effective antiviral agent to treat RSV and parain­
fluenza viruses. Ribavirin (Virazole) has shown variable ef­
fectiveness in the most severe cases of bronchiolitis, especially 
respirator-dependent infants. Steroids are of no proven value: 
however, the tight airway that reminds one of asthma may re­
spond to both steroids and bronchodilators such as albuterol. 

Infants who are at highest risk of developing severe bron­
chiolitis (preterm birth, bronchopulmonary dysplasia, im­
munocompromise and other underlying chronic diseases) can 
be protected during the winter season by prophylaxis with 
human RSV immunoglobulin or monoclonal antibodies 
(Palivizumab). 

Complications and Sequelae 
The most serious complication of bronchiolitis is respiratory 
failure requiring ventilatory assistance. It is best managed with 
continuous positive airway pressure and oxygen. RSV accounts 
for an estimated 90,()(X) hospitalizations and 4500 deaths per 
year in children under 16 years of age in the United States. 
Mortality rates in institutionalized elderly can reach 20%. 

Bronchiolitis caused by RSV is strongly associated with 
postinfection wheezing for as long as 10 years. Careful stud­
ies have shown rates of asthma from 23% to 30% several years 
after hospitalization as an infant for RSV bronchiolitis. 

Pharyngoconjunctival Fever 
Pharyngoconjunctival fever is an upper respiratory illness that 
affects teenagers and adults. It manifests as pharyngitis, 
cough, fever, headache, myalgias, malaise, and particularly 
conjunctivitis. This syndrome is caused by adenovirus, par­
ticularly serotypes 3 and 7, which are frequently found in nat­
ural bodies of water and reservoirs. Symptoms may be simi­
lar to those of influenza. Conjunctivitis is generally not 
present with influenza but is always found with pharyngo­
conjunctival fever and usually at an early stage. There is a 
spring and summer seasonal prevalence. It can be diagnoscd 
by viral cultures of nasopharyngeal and throat swabs and the 
recently developed immunofluorescent and RT -PCR tests. 
Management of pharyngoconjunctival fever is symptomatic. 
There is no indication for systemic antibiotic treatment or oph­
thalmic antibiotics. There are no long-term complications or 
sequelae. Recovery is generally within 1 week. 

Laryngitis 
There are six distinct causes of laryngitis, the most common 
being viral infections of the upper respiratory tract. Vocal cord 
tumors can cause laryngitis; allergies are a frequent cause, 
and strain of the vocal cords caused by long periods of loud 
talking produces laryngitis. A fairly frequent cause of laryn­
gitis is hard coughing associated with an upper or lower res­
piratory tract infection. The least frequent cause is a bacter­
ial infection of the throat. Most of the causes of laryngitis are 
obvious. Viral laryngitis is difficult to distinguish from the 
less frequent bacterial laryngitis, which might require antibi­
otic treatment. Children over age 2 and adults rarely have sig-
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Table 39.2. Patterns of Viral Illness in Children and Elderly Patients 

Signs and Symptoms 

Virus Young children Adults Elderly 

Respiratory syncytial Wheezing, bronchiolitis, 
pneumonia, bronchitis 

Nasal congestion and cough Nasal congestion, cough, fever, 
pneumonia, wheezing, bronchitis 

Bronchitis, low-grade fever, sore 
throat, pneumonia 

virus 

Influenza Sore throat, high fever, 
myalgias, bronchitis, 
croup, bronchiolitis, 
rhinorrhea, otitis media 

Fever, headache, myalgias, 
malaise, cough, weakness, 
bronchitis, laryngitis 

Parainfluenza Croup, bronchitis, 
pneumonia, sore 
throat, bronchiolitis 

Sore throat, rhinorrhea 

Common cold, laryngitis Rhinorrhea, sore throat, cough, 
pneumonia, fever 

Rhinoviruses Rhinorrhea, sneezing, cough, 
sore throat, laryngitis 

Rhinorrhea, cough, sneezing 

Coronaviruses Croup, sore throat Common cold, malaise, headache, 
sore throat, low-grade fever 

Exacerbation of chronic pulmonary 
disease, pneumonia, bronchitis 

Bronchitis rarely Adenoviruses Croup, sore throat Coryza, sore throat, pneumonia, 
pharyngoconjunctival 
fever, keratoconjunctivitis, 
laryngitis 

nificant swelling of the throat that would put them at risk of 
airway obstruction. Children under age 2 are more likely to 
develop airway obstruction. Viral causes of laryngitis include 
the parainfluenza viruses, rhinoviruses, adenoviruses, and the 
influenza viruses. Voice rest has the greatest impact on re­
covery. Patients who are able to gargle with warm, weak salt­
water solution sometimes find it soothing. Patients should be 
told that laryngitis is not a serious disease and that adequate 
time to recover is the only therapy in most cases. 

Viral Respiratory Tract 
Infections in Very Young 
and Very Old Patients 
Patients younger than age 2 present some special problems. 
Perhaps as many as two thirds of pediatric emergency room 
visits for respiratory infections are inappropriate. Parents fre­
quently need only reassurance that their child is not seriously 
iI1. Although most viral respiratory infections in children ap­
pear to be self-limited and without complications, they are 
among the leading causes of death in the youngest children. 
Table 39.2 details the patterns of viral illness found in young 
children, adults, and elderly patients. The institutionalized eld­
erly represent a subgroup of older people who are prone to ex­
cess morbidity and mortality from respiratory tract infections. 
Each year many elderly persons living in long-tenn-care fa­
cilities become ill with respiratory illnesses that are mistak­
enly attributed to bacterial pneumonia or influenza. The res­
piratory tract viruses listed in Table 39.2 (particularly RSV, 
parainfluenza virus, and influenza virus) are a significant cause 
of disease in this high-risk population. RSV ranks second to 
influenza as the most common cause of serious viral respira­
tory infections in long-tenn-care facility patients. The pattern 
of reported outbreaks of RSV in a long-term-care facility is 

usually a steady trickle of cases over several months--dis­
tinctIy different from outbreaks of influenza, which tend to be 
explosive. Parainfluenza virus is a common cause of croup and 
bronchitis in young children; however, because full immunity 
does not develop, reinfection is common in the older popula­
tion. In the institutionalized elderly, parainfluenza presents as 
rhinorrhea, pharyngitis, cough, and pneumonia. 
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Sinusitis and Pharyngitis 

Paul Evans and William F. Miser 

Sinusitis 
Sinusitis, or rhinosinusitis, is a common problem, with 25 mil­
lion office visits per year in the United States and over $7 bil­
lion in direct costs,l It is primarily caused by ostial obstruc­
tion of the anterior ethmoid and middle meatal complex due 
to retained secretions, edema, or polyps. Barotrauma, nasal 
cannulation, or ciliary transport defects can also precipitate 
infection.2 Most sinusitis is handled well at the primary care 
level; there appear to be few discernible differences in 
technical efficiency between generalists and specialists in its 
treatment.3 

Classification and Diagnosis 
There are four classification categories, all of which have sim­
ilar signs and symptoms but varying durations and recurrence 
rales. Signs and symptoms associated with sinusitis include 
major and minor types. Two or more major, or one major and 
two or more minor, or nasal purulence typify all rhinosinusi­
tis classifications. Major symptoms include facial pain and 
pressure, nasal obstruction, nasal or JX>stnasal discharge, hy­
posmia, and fever (in acute sinusitis). Minor signs and symp­
toms include headache, fever (other than acute sinusitis), hal­
itosis, fatigue, dental pain, cough, and ear fullness or pain.45 

Acute sinusitis lasts up to 4 weeks. Subacute sinusitis lasts 4 
to <12 weeks and resolves completely after treatment. Re­
current acute sinusitis has four or more episodes per year, 
each lasting a week or longer, with clearing between episodes. 
Chronic sinusitis lasts 12 weeks or longer. 

Clinical Presentation 
Pain is localized by sinus involvement: frontal sinus pain in 
the lower forehead, maxillary sinus in the cheek and upper 
teeth, ethmoidal sinus in the retro-orbital and lateral aspect of 
the nose, sphenoid sinus in the skull vertex.6 Maxillary si-

nuses are most commonly infected, followed by ethmoidal, 
sphenoidal, and frontal sinuses? Sneezing, watery rhinorrhea, 
and conjunctivitis may be seen in sinusitis associated with an 
allergy. 

Physical Findings 
Examination reveals nasal mucosal erythema and edema with 
purulent nasal discharge. Palpatory or percussive tenderness 
over the involved sinuses, particularly the frontal and maxil­
lary sinuses, is common. Drainage from the maxillary and 
frontal sinuses may be seen at the middle meatus. The eth­
moids drain from either the middle meatus (anterior ethmoid) 
or superior meatus (posterior ethmoid). The sphenoid drains 
into the superior meatus.8 

Diagnostic Imaging and Laboratory Studies 
Definitive diagnosis is based on clinical presentation. No im­
aging studies or laboratory studies are recommended for the 
routine diagnosis of uncomplicated sinusitis. I In unusual or 
recurrent cases, plain sinus radiographs may show air-fluid 
levels, mucosal thickening, and anatomic abnormalities that 
predispose to the condition. Views specific to each sinus are 
the Caldwell (frontal). Waters (maxillary), lateral (sphenoid), 
and submentovertical (ethmoid).9 Computed tomography 
(CT) is more sensitive and may better reveal pathology, with 
focused sinus CT now a cost-competitive alternative to plain 
films.lo,11 The severity of symptoms does not correlate with 
severity of CT findings.12 

Microbiology 
Bacterial pathogens responsible for acute sinusitis commonly 
include Streptococcus pneumoniae, Haemophilus influenzae, 
group A streptococci, and Moraxella catarrhalis. Less com­
monly Staphylococcus aureus, Streptococcus pyogenes, My-
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coplasma pneumoniae. and Chlamydia pneumoniae are seen. 
Anaerobic organisms include Peptostreptococcus, Coryne­
bacterium, Bacteroides. and Veillonella. 13,14 Adenovirus, 
parainfluenza, rhinovirus, and influenza virus may cause or 
exacerbate sinusitis. Aspergillus fumigatus and Mucormyco­
sis can cause sinusitis. especially in those who are immuno­
compromised.9 The immunocompromised patient also has a 
higher susceptibility to common pathogens. IS 

Nonmicrobiologic Causes 
Sinusitis may be a complication of allergic rhinitis, foreign 
bodies. deviated nasal septum, nasal packing, dental proce­
dures, facial fractures, tumors, barotraumas, and nasal polyps. 
The cause appears to be stasis of nonna! physiologic sinus 
drainage.16 Prolonged nasal intubation may also be associated 
with sinusitis (preswnably by the same mechanism) with sub­
sequent infection by S. aureus. Enterobacter. Pseudomonas 
aeruginosa, Bacteroides fragilis, Bacteroides melaninogeni­
cus, and Candida Sp.2 

Treatment 
Initial treatment of acute sinusitis is controversial. Almost two 
thirds of primary care patients with an upper respiratory in­
fection (URI) expect antibiotics. I7 Since viruses frequently 
cause acute sinusitis, some authors advocate no antibiotic 
treatment if the condition is not severe, wanes in 5 to 7 days, 
and resolves in 10 days ("watchful waiting'V' If symptoms 
persist, antibiotics, decongestants, and nonpharmacologic 
measures should be used to maintain adequate sinus drainage. 

Antibiotics !Table 40.1)'9 
For patients with no antibiotics use in the prior 30 days and in 
areas where drug-resistant Streptococcus pneunwniae (DRSP) 
is:s; 30%, use either amoxicillin, amoxicillin-clavulanate, cef­
dinir, cefpodoxime, or cefuroximine axetil. IfDSRP is 2: 30%, 
use either amoxicillin-clavulanate or a fluoroquinolone. If the 
first regimen fails, use amoxicillin-clavulanate plus extra 
amoxicillin, or cefpodoxime in mild to moderate disease; and 
use gatifloxacin, levofloxacin, or moxifloxacin in severe dis­
ease. The duration of treatment is 10 days. In hospitalized pa­
tients with nasotracheal and or nasogastric tubes, remove 
tubes if possible and use imipenem 0.5 g q6h or meropenem 
1.0 g q8h. Alternately, use an antipseudomonal penicillin 
(e.g., piperacillin) or ceftazidime plus vancomycin or cefepime 
2.0 g ql2h. Antibiotics are usually ineffective for chronic si­
nusitis, but if an acute exacerbation occurs, use one of the 
acute regimens above. Otorhinolaryngology consultation is 
appropriate.20 

Decongestants 
Nonnal saline nasal sprays and steam may increase sinus 
drainage.21 Oxymetazoline 0.0.5% topical nasal spray inhibits 
nitric oxide synthetase with resulting decrease in inflamma­
tion; it should be used for no more than 3 to 4 days. Guaife­
nesin preparations maintain sinus drainage by thinning se­
cretions and thus decreasing stasis.22 

Nasal Steroids 
The addition of intranasal corticosteroids to antibiotics re­
duces symptoms of acute sinusitis vs. antibiotics alone. With 
allergic sinusitis, nasal steroids shrink edematous mucosa and 
allow ostial openings to increase. A two or three times per 
day dosage is commonly used.23 

Nonpharmacologic 
Increasing oral fluids, local steam inhalation, and application 
of heat or cold have had some success in reducing discomfort. 11 

Complications 
Mucocele and osteomyelitis are rare complications of sinusi­
tis. Mucoceles, treated surgically, may be identified by radi­
ography or sinus CT. Osteomyelitis, a serious infection of the 
surrounding bone, requires prolonged parenteral antibiotics 
and debridement of necrotic osseous structures with later cos­
metic reconstruction.9 Meningitis, cavernous sinus thrombo­
sis, brain abscess, or hematogenous spread may also occur. 
Orbital infections occur more commonly in children.24 

Chronic Recurrent Sinusitis 
More than 32 million cases of chronic sinusitis occur annu­
ally in the United StateS.25 Predisposing factors include 
anatomic abnormalities, polyps, allergic rhinitis, ciliary dys­
motility, foreigu bodies, chronic irritants, adenoidal hyper­
trophy, nasal decongestant spray abuse (rhinitis medica­
mentosa), smoking, swimming, chronic viral URIs, and im­
munocompromised states. Pathogens are those above with an 
increase in Bacteroides sp., Peptostreptococcus, and Fu­
sobacterium. Parasitic sinusitis by microsporidium. cryp­
tosporidium acanthamoeba species has been reported in 
acquired immunodeficiency syndrome (AIDS) patients.'6 
Treatment is aimed at resolving predisposing factors, but 
acute sinusitis is treated with organism specific antibiotics.20 

Endoscopically guided microswab cultures from the middle 
meatus correlate 80% to 85% with results of more painful 
antral puncture in antibiotic failures. 27 

Surgical Management 
When antibiotic management fails, surgical management is 
indicated. Chronic sinusitis patients have significant decre­
ments in bodily pain and social functioning. Surgery reduces 
symptoms and medication use.28 Functional endoscopic sinus 
surgery is a minimally invasive technique used to restore si­
nus ventilation and nonnal function. Improvement in symp­
toms have been reported in up to 90%.29 

Sinusitis in Children 
Sinusitis affects 10% of school-age children, and 21 % to 30% 
of adolescents.30 Chronic rhinosinusitis may affect quality of 
life more severely than juvenile rheumatoid arthritis, asthma, 
or other chronic childhood illnesses.31 The differential diag­
nosis includes allergy, immunodeficiency [immunoglobulin 
A (IgA) is most commonl, cystic fibrosis, ciliary disorders 
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Table 40.1. Antibiotics for Rhinosinusitis20 and for GABHS Pharyngitis51 

Antibiotic 

Rhinosinusitis 
Oral administration 

Suggested primary regimen 
Trimethoprim-sulfamethoxazole 
Amoxicillin-clavulanate 
Cefaclor 

Second-line treatment 
Clarithromycin extended release 
Amoxicillin 
Cefuroxime axetil 
Cefpodoxime-proxetil 
Cefdinir 
Levofloxacin 
Moxifloxacin 
Gatifloxacin 

Parenteral administration 
Imipenem 
Meropenem 
Ceftazidime 
Vancomycin 
Gatifloxacin 
Cefepime 

GABHS pharyngitis 

160/300 
875/125 
500 

1000 
500 
250 
200 
600 
500 
400 
400 

500 

Adults 
Img) 

1000 
1000-2000 
15 mwkg 
400 
2000 

600,000 U 1M 
1,200,000 U 1M 

Dosagea 

Children Dosing 
ImWkwday) frequencyb Coste 

8/40 bid $ 
45/6.4 bid $$$$-$$$$$ 
40 tid $$$$ 

15 qd $$$$ 
40 tid $-$$ 
30 bid $$-$$$ 
10 bid $$$$ 
14 qd $$$$$ 

qd $$$$$ 
qd $$$$$ 
qd $$$$$ 

15-25 q6h $$$$$ 
60-120 q8h $$$$$ 
50 q8h $$$$$ 
40-60 ql2q1q6h $$$$$ 

qd $$$$$ 
150 ql2h/q8h $$$$$ 

Same Once $ 
Same Once $-$$ 

Suggested primary regimen 
Benzathine penicillin G 

<60 pounds, 27 kg 
?:60 pounds, 27 kg 

Benzathine/procaine PCN 
Penicillin VK 

Penicillin-allergic 

900,000/300,000 U 1M Same Once $ 

Erythromycin estolate 
ErythromYCin ethylsuccinate 

Second-line treatment 
Amoxicillin 
Amoxicillin-clavulanate 
Cephalexin 
Cefadroxil 
Cefaclor 
Cefuroxime axetil 
Cefixime 
Clarithromycin 
Azithromycin (5 days) 

500 mg total 

Not advised 
400 

500 
500-875 
500 
1000 
250 
125 
200 
250 
500 mg day 1 
250 mg days 2-5 

250 mg total bid $ 

20-40 bid-qid $$ 
40 bid-qid $ 

40 tid $-$$ 
40 bid-tid $$$$-$$$$ 
25-50 bid $-$$ 
30 qd $$-$$$$$ 
20-30 tid $$$$ 
15 bid $$-$$$ 
8 qd $$$-$$$$$ 

bid $$$$$ 
12 qd $$-$$$ 

aUnless otherwise indicated, antibiotic is given orally for 10 days. 

bqd = once a day; bid = twice a day; tid = three times a day; qid = four times daily. 

CCost for therapeutic course based on average wholesale price from 2000 Drugs Topics Red Book; prices for generic drugs were 
used when available; $ ~ 0-15 dollars; $$ ~ 16-30 dollars, $$$ ~ 31-45 dollars, $$$$ ~ 46-60 dollars, $$$$$ ~ greater than 
60 dollars. 

*Fluoroquinolones not recommended under 1 B years of age except in cystic fibrosis. 

(e,g" primary ciliary dyskinesia), and gastroesophageal re­
flux.32 Maxillary and ethmoidal sinuses are the primary sites 
of infection in infants. The sphenoid sinus develops later dur­
ing the third to fifth year of life aod the frontal sinus during 
the sixth to tenth year. 

Childhood sinusitis may be a challenge to diagnose. Com­
mon symptoms include fever over 39°C, periorbital edema, 

facial pain, and daytime cough.24 Periorbital cellulitis is seen 
in infants with ethmoidal sinus disease. If a URI is severe or 
persists beyond 10 days in a child, suspect sinusitis. In young 
children, sinusitis may present only with cough and persist­
ent rhinorrhea. Low-dose, high-resolution CT is recom­
mended when available.33 The radiographic diagnosis of si­
nusitis is based on air-fluid levels, mucosal thickening of 4 
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mm or more, or sinus opacification. Organisms in antral cul­
tures include S. pneumoniae, M. catarrhalis, and H. influen­
zae.34 In July 1998, the Food and Drug Administration (FDA) 
approved amoxicillin-clavulanate, cefprozil, cefuroxime, clar­
ithromycin, loracarbef, levofloxacin, and trovafloxin for 
childhood sinusitis treatment. Quinolones are not established 
as safe for those younger than 18 years old. Amoxicillin is 
the initial antibiotic of choice. Trimethoprim-sulfamethoxa­
zole, amoxicillin-clavulanate, cefaclor, and cefuroxime axetil 
are useful alternatives if J3-lactamase-producing organisms 
are suspected. All antibiotics are given for 10 days. Antihis­
tamines may impair ciliary clearing mechanisms and thicken 
secretions. If oral antibiotics are unsuccessful, parenteral an­
tibiotics such as imipenem, ceftazadime, and cefepime have 
been reconunended (Table 40.1).24 

Pharyngitis 
Sore throat is the third most conunon presenting complaint in 
fautily practice, with an annual cost of $37.5 million for an­
tibiotics.35 The challenge for fautily physicians is to determine, 
in a cost-effective manner, which patients need antibiotics.35,36 

Epidemiology 
The infectious causes of a sore throat are listed in Table 40.2. 
Although viruses are the most common infectious agents, 
Group A J'l-hemolytic Streptococcus (GABHS) is most im­
portant because of potential sequelae. GABHS can be isolated 
by throat culture in 30% to 40% of children and 5% to 10% 
of adults with sore throat, with the highest prevalence found 
in children age 5 to 15 years.37,38 Groups C and G strepto­
cocci, Mycoplasma pneumoniae, and Chlamydia pneumoniae 
(TW AR agent) occur most commonly in adolescent and 
young adults, and usually have no serious sequelae.38 Rare 
bacterial causes include Corynebacterium diphtheria, Neisse­
ria gonorrhoeae (especially in those who practice fellatio), 
N. meningitidis, Treponema pallidum, and tuberculosis. In 
20% to 65% of patients, no infectious pathogen can be found. 
Noninfectious causes to consider are postnasal drip, low­
humidity in the environment, irritant exposure to cigarette 
smoke or smog, and malignant disease (e.g., leukemia, lym­
phoma, or squamous cell carcinoma). GABHS pharyngitis is 
seen most frequently in late winter and early spring, while 
other infectious agents occur year round. All are spread by 
close contact or by droplets. A higher incidence of disease 
occurs in schools, day-care centers, and donnitories. 

Clinical Presentation 
The classic features of GABHS pharyngitis are sudden on­
set of severe sore throat, moderate fever (39°-40.5°C), 
headache, anorexia, nausea, vomiting, abdominal pain, 
malaise, tonsiUopharyngeal erythema, patchy and discrete 
tonsillar or pharyngeal exudate, soft palate petechiae, and 
tender cervical adenopathy. 3S The majority of patients have 
mild disease, with overlap of these features and those of vi-

Table 40.2. Infectious Causes of Pharyngitisds,36 

Primary bacterial 
pathogens (30% 
in children age 
5-11 years old, 
15% in adolescents, 
5% in adults) 

Possible bacterial 
pathogens (5-10%, 
primarily in 
young adults) 

Probable bacterial 
co-pathogens 

lall age groups) 

Viruses (15-40% 
in children, 
30--80% in 
adults) 

Fungal (uncommon 
in immuno­
competent patient) 

Group A ,a-hemolytic streptococci 
IGABHS) 

Group B, C, and G streptococci 
Neisseria gonorrhoeae (uncommon) 
Corynebacterium diphtheriae (rare) 
Treponema pallidum (unusual) 
Tuberculosis (unusual) 

Arcanobacterium haemolyticum 
Chlamydia pneumoniae (TWAR) 
Chlamydia trachomatis 
Mycoplasma pneumoniae 
Staphylococcus aureus 
Haemophilus influenzae 
Klebsiella pneumoniae 

rhinoscleromatis 
Moraxella (Branhamella) catarrhalis 
Bacteroides melaninogenicus 
Bacteroides oratis 
Bacteroides fragilis 
Fusobacterium species 
Peptostreptococci 

Rhinovirus (100 types)-most 
common 

Coronavirus (three or more types) 
Adenovirus-types 3, 4,7,14, and 21 
Herpes simplex virus-types 1 and 2 
Parainfluenza virus-types 1-4 
lnfluenzavirus-types A and B 
Coxsackievirus A-types 2, 4--6, 8, 10 
Epstein-Barr virus 
Cytomegalovirus 
Human immunodeficiency virus 

type 1 
Candida albicans 

*No pathogen is isolated in 20-65% (avg. 30%) of cases of sore 
throat. 

ral pharyngitis. Scarlet fever produces a fine, blanching, 
sandpaper-texture rash, circwnoral pallor, and hyperpig­
mentation in the skin creases. Although higbly suggestive 
of GABHS, it also may be caused by Arcanobacterium 
haemolyticum. Exudative pharyngitis/tonsillitis, anterior 
cervical adenopathy, fever, and lack of other URI symptoms 
such as cough and rhinorrhea are most predictive of a pos­
itive GABHS culture, with a probability of occurrence of 
56% when all four are present.'5 

Groups C and G streptococcus and A. haemolyticum produce 
tonsillopharyngitis indistinguishable from GABHS, but rarely 
have sequelae.36 The tonsillo-pharyngitis of M. pneumoniae 
and C. pneumoniae is similar to GABHS infection, but is usu­
ally accompanied by a cough.38 Membranous pharyngitis with 
a gangrenous exudative appearance is found in Vincent's 
angina or diphtheria. Herpangina (caused by the Coxsackie A 
virus) is characterized by a severe sore throat, fever, and I­
to 2-nun pharyngeal vesicles that subsequently u]cerate and re­
so]ve within 5 days. Hand-foot-and-mouth disease (caused by 



Coxsackie A-16 virus) present~ as pharyngitis accompanied by 
vesicles on the palmar and plantar surfaces. Patients with aph­
thous stomatitis have a sore throat and round, painful oral le­
sions that resolve within 2 weeks. Herpes simplex virus causes 
fever, oral fetor, submaxillary adenopalhy, and gingivostom­
atitis. Symptoms of infectious mononucleosis include sore 
throat, anterior and posterior adenopathy, a gray pseudomem­
branous pharyngitis, and palatine petechiae. Acute retroviral 
syndrome due to primary infection of human immunodefi­
ciency virus (HIV) presents as fever, nonexudative pharyngi­
tis, lymph-adenopathy, and systemic symptoms such as fatigue, 
myalgias, and arthralgias.36 

Diagnosis 
Since no single element of the history or physical exam is di­
agnostic for GABHS, the standard for diagnosis is a properly 
processed and interpreted throat culture on sheep blood agar. 36 

For best results, use a Dacron swab and thoroughly swab both 
tonsils and posterior pharyngeal wall, avoiding the tongue. 
Since it takes 24 to 48 hours to obtain definitive results from 
a throat culture, streptococcal rapid antigen-detection tests 
were developed that can provide answers within minutes. 
Most are highly specific (90-96%), but not as sensitive 
(RO--90%) as throat cultures.1fi,38 If a rapid antigen test is pos­
itive, one can almost be certain that GABHS is present. If the 
test is negative in clinically suspicious situations, national 
advisory committees recommend obtaining a confirma­
tory throat culture.36 Recently, newer tests using optical im­
munoassay and chemiluminescent DNA probes have sensi­
tivities similar to that of throat culturcs, and may one day be­
come the standard method for diagnosis.! ,J6 

Complications of GABHS Tonsillopharyngitis 
Suppurative complications include peritonsillar abscess 
(PTA), retropharyngeal abscess, and cervical lymphadenitis. 
Peritonsillar abscess occurs in fewer than 1 % of patients 
treated with appropriate antibiotics.39 It is seen most fre­
quently in teenagers and young adults, and is rare in children. 
Symptoms include a severe unilateral sore throat, dysphagia, 
rancid breath, trismus, drooling from a partiaJly opened 
mouth, and a muffled "hot potato" voice. There is generalized 
erythema of the pharynx and tonsils, with a deeper dusky red­
ness overlying the involved area, swelling of the anterior pil­
lar and soft palate above the tonsil, and uvular deviation to the 
opposite side.4o Diagnostic ultrasound 4J or CT scan 42 helps 
distinguish between peritonsillar cellulitis and abscess. Treat­
ment includes intravenous penicillin and needle aspiration.-l-O 

Tonsillectomy is indicated when needle aspiration fails and in 
those with recurrent PTA,43 

Once the leading cause of death in children and adolescents 
in the United States, acute rheumatic fever (ARF) now oc­
curs infrequently, with a reported annual incidence of 1 case 
per 1,000,000 untreated patients with GABHS pharyngitis.J5 

Symptoms begin 2 weeks after the pharyngitis with pol­
yarthritis and cardiac valvulitis. Acute glomerulonephritis 
may occur 10 days after GABHS pharyngitis, and presents as 
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anasarca, hypertension, hematuria, and proteinuria. It gener­
ally is a self-limited condition and almost never has perma­
nent sequelae, and antibiotics do not prevenl its occurrence.37 

Treatment 
Since a small but significant portion of patients with GABHS 
pharyngitis will develop complications, many physicians treat 
all patients who have a sore throat with antibiotics. However, 
treating all patients as if they had GABHS infection means 
overtreating at least 70% of children and 90% of adult pa­
tients. Treating GABHS pharyngitis accomplishes four 
goals36: (I) patients clinically improve quicker; (2) they be­
come noninfectious sooner, thus preventing transmission of 
infection; (3) suppurative complications such as PTA are 
avoided; and (4) ARF is prevented. Children who complete 
24 hours of antibiotics can be considered noninfectious, and 
if they feel better, may return to schooL Although patients 
clinically respond within I to 2 days of antibiotics, treatment 
for 10 days remains the optimal duration to prevent ARF. Pa­
tient compliance issues should be addressed; up to 80% do 
not complete a lO-day course.39 

Penicillin remains the drug of choice for treating GABHS 
pharyngitis because it is effective in preventing ARF, inex­
pensive, and relatively safe (Table 40.1).36 Penicillin-resist­
ant GABHS has yet to be identified. Even when started as 
late as 9 days after the onset of pharyngitis, penicillin effec­
tively prevents primary attacks of ARF. Intramuscular ben­
zathine penicillin is the definitive treatment but is infrequently 
used because injections are painfuL Amoxicillin offers a low­
cost, better-tasting alternative to penicillin, and one recent 
study suggested that a single daily dose for 10 days had sim­
ilar cfficacy.44 

For those allergic to penicillin, erythromycin is the antibi­
otic of choice. Clarithromycin and azithromycin have a sus­
ceptibility pattern similar to that of erythromycin, but with 
less gastrointestinal distress, and may be administered once 
or twice a day. Azithromycin as a 5-day treatment regimen 
for GABHS pharyngitis is attractive, but its cost and the 
potential rapid development of streptococcal resistance of 
macrolides make this a second-line antibiotic.36 Cephalo­
sporins are more expensive, may hasten the development of 
resistant bacteria, and should not be used in patients with a 
history of immediate (anaphylactic) hypersensitivity to peni­
cillin.38 Recent evidence suggests that a 5-day course of non­
penicillin antibiotics is just as effective as a lO-day course of 
oral penicillin, but further studies are needed before this is 
accepted as the standard of care.45 

The same antibiotic treatment choices exist for groups C 
and G streptococci and A. haemolyticum.36 Both M. pneu­
maniae and C. pneumoniae are sensitive to tetracycline and 
erythromycin. Treatment for diphtheria includes antitoxin and 
erythromycin 20 to 25 mglkg every 12 hours intravenously 
for 7 to 14 days. Vincent's angina is treated with penicillin. 
tetracycline, and oral oxidizing agents such as hydrogen per­
oxide to improve oral hygiene. Treatment of viral pharyngitis 
with antivirals is not indicated. An oral rinse consisting of COf-
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ticosteroids (Kenalog suspension) and topical tetracycline (250 
mg/SO cc water) may hasten recovery in those patients with 
aphthous stomatitis. Therapy for infectious mononucleosis is 
supportive and may include penicillin (avoid amoxicillin and 
ampicillin) for simultaneous GABHS infection, and steroids for 
respiratory obstruction. 

Ibuprofen 400 mg every 6 hours is superior to acetamino­
phen in alleviating throat pain.39 Available suspension anal­
gesics include ibuprofen 100 mg/S cc, naproxen 125 mg/S ce, 
acetaminophen with codeine elixir, and acetaminophen with 
hydrocodone elixir.39 Avoid aspirin in children and teenagers 
because of the risk of Reye's syndrome. Warm liquids are an 
effective adjuvant treatment. Patients with severe inflamma­
tory symptoms may benefit from corticosteroids, given as a 
short course of oral prednisone or a single lO-mg injection of 
dexamethasone.39 

Cost-Benefit Treatment Strategy 
The most important task when evaluating a sore throat is to 
determine whether or not the patient has GABHS. Although 
national guidelines exist, 46 consensus on the most cost-effec­
tive approach remains elusive. A rational policy should be 
based on the incidence of GABHS in the population, cost con­
tainment, avoidance of adverse outcomes, reducing U1111eceS­

sary use of antibiotics, and patient priorities. When the prob­
ability of GABHS is greater than 20%, treating all patients 
with pharyngitis without testing may be rational.47 Otherwise, 
those individuals who may have GABHS based on clinical 
findings should have a rapid antigen test or throat culture per­
fonned.46 In those cases where rapid antigen tests are nega­
tive and a confirmatory throat culture is pending, presump­
tive antibiotic use should be based on severity of illness, risk 
of transmission to others, need to return to school or work, 
and the patient's willingness to accept risks of unnecessary 
use of antibiotics should the culture return negative. 

Treatment Failures and Chronic Carriers 
Posttreatment throat cultures are indicated only in those who 
remain symptomatic after completion of antibiotics, who de­
velop recurrent symptoms within 6 weeks, or who have had 
rheumatic fever and are at high risk for recurrence.46 Reasons 
for treatment failures include poor compliance, ~-lacta­

rnase-producing bacteria, and recurrent exposure to a family 
member who harbors GABHS (''ping-pong'' infections)4' 
The family pet is an unlikely reservoir for GABHS.49 A 
chronic GABHS carrier is asymptomatic with a positive throat 
culture. As many as 50% of school-age children are GABHS 
carriers, are rarely contagious, and are at little risk for devel­
oping GABHS complications. 50 Indications to eradicate 
GABHS from the chronic carrier include a personal or fam­
ily history of ARF and "ping-pong" spread occurring within 
a family.50 The treatment for those who fail an adequate 
course of oral penicillin is a single injection of benzathine 
penicillin (Table 40.1). If this fails, clindarnycin 20 to 30 
mg/kg/day (up to 450 mg per day) may he given in three di­
vided doses for 10 daYS.46 

Tonsillectomy 
Tonsillectomy is indicated in those who have recurrent peri­
tonsillar abscesses or respiratory obstruction.43 The Ameri­
can Academy of Otolaryngology and Head and Neck Surgery 
considers four or more infections of the tonsils per year, de­
spite adequate medical therapy, to be sufficient indication for 
tonsillectomy, although the benefit of decreased frequency of 
GABHS tonsillitis may only last for 2 years. 
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S~xua11y transmitted diseases (STDs) continue to cause sig­
mficant health problems. In the United States, more than 65 
million people have an incurable sexually transmitted disease, 
with an additional 15 million people contracting one or more 
STDs each year. l Except for the human immunodeficiency 
virus (HN), the most common STDs seen in the United States 
are chlamydia, gonorrhea, syphilis, genital herpes, human pa­
pillomavirus (HPV), hepatitis E, trichomoniasis, and bacter­
ial vaginosis. While some STDs have declined in recent years, 
others such as gonorrhea, genital herpes, and HPV have in­
creased.2 Teenagers and young adults continue to practice 
behaviors putting them at high risk for STDs. These facts 
illustrate the importance of family physicians' being well 
informed about the treatment and prevention of STDs. 

Chlamydia Infection 
Chlamydia trachomatis infection is the most commonly re­
ported infectious disease in the United States.2 Approximately 
three million individuals contract chlamydia each year, with 
millions of cases undetected and untreated. I Women with un­
treated chlamydia are at risk to develop pelvic inflammatory 
disease (PID) and are three to five times more likely to con­
tract my when exposed.2 In some areas more than 5% of 
teenage males and 5% to 10% of teenage females are infected 
with chlamydia.' Continued sexual activity by untreated 
asymptomatic individuals contributes to the transmission of 
chlamydial infections. 

Clinical Presentation 
Fifty percent of men are asymptomatic. Symptomatic men 
have urethritis, epididymitis, proctitis, or conjunctivitis. Sev­
enty-five percent of women are asymptomatic. Women with 
symptoms have dysuria with sterile pyuria (acute urethral 

syndrome), cervicitis with or without vaginal discharge, PID, 
proctitis, or conjunctivitis.2 

Diagnosis 
The gold standard for the diagnosis of chlamydial infection has 
been culture, which has specificity approaching 100%. How­
ever, cultures are technically difficult and require 3 to 7 days to 
obtain results. Culture is recommended for a specimen from the 
nasopharynx in infants, the rectum in all patients, the vagina in 
prepubertal girls, in situations where documentation of a true 
positive is necessary, and in medicolegal cases.4 Nonculture 
tests are available and provide a more rapid diagnosis. These 
include the direct fluorescent antibody (DF A), the enzyme im­
munoassay (EIA), the nonamplified DNA probe, the ligase chain 
reaction (LCR), the polymerase chain reaction (PCR), and tran­
scription-mediated amplification ([MA) tests. The LCR and 
PCR tests are reported to be more sensitive than culture and can 
be performed on first voided urine.' 

Proper specimen collection is important when evaluating a 
patient for chlamydia.6 Obtain samples for Gram stain, Pa­
panicolaou (Pap) smear, and Neisseria gonorrhoeae culture 
before collecting specimens for chlamydial testing. Sources 
for specimen collection include the endocervix, urethra, rec­
tum, or conjunctiva as clinically indicated in women, and the 
urethra, rectum, or conjunctiva as clinically indicated in men. 
In women, exocervical mucus must be carefully removed 
prior to endocervical specimen collection. Collect endocervi­
cal specimens by inserting the appropriate swab I to 2 em 
into the endocervical canal and rotating it for 10 to 30 sec­
onds? Care must be taken to avoid contact with the vaginal 
side walls when removing the swab. Collect urethral speci­
mens by inserting the swab 1 to 2 cm into the urethra in 
women and 2 to 4 em in men. Rotate the swab for at least 
one revolution and place it in the appropriate transport 
medium or use it to prepare a slide. 



Treatment 
Treatment of uncomplicated urethral, endocervical, and rec­
tal c. trachomatis infection is with: 

Azithromycin (Zithromax) I g po once or 
Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 

mg po twice a day for 7 days 

Alternative regimens include: 

Erythromycin base (E-Mycin, ERYC, Ery,Tab, PCE) 500 mg 
po four times a day for 7 days or 

Erythromycin ethylsuccinate (EES) 800 mg po four times a 
day for 7 days or 

otloxacin (Floxin) 300 mg po twice a day for 7 days' 

Pregnant women should not be treated with quinolones or 
tetracyclines. Adolescents :::;; 18 years of age should not be 
treated with quinoiones. Consider a test of cure 3 weeks 
after treatment with erythromycin. A test of cure is not 
necessary if symptoms resolve and treatment was with 
azithromycin or doxycycline. 

The treatment of C. trachomatis infection in pregnant 
women is with: 

Erythromycin base (E-Mycin, ERYC, Ery-Tab, PCE) 500 mg 
po four times a day for 7 days or 

Amoxicillin (Amoxil) 500 mg po three times a day for 7 to 
10 days 

Alternative regimens include: 

Erythromycin base (E,Mycin, ERYC, Ery-Tab, PCE) 250 mg 
po four times a day for 14 days or 

Erythromycin ethylsuccinate (EES) 800 mg po four times a 
day for 7 days or 

Erythromycin ethylsuccinate (EES) 400 mg po four times a 
day for 14 days or 

Azithromycin (Zithromax) 1 gpo once6 

While some experts state the safety and efficacy of 
azithromycin in pregnant women has not been established, 
others feel it is the drug of choice for treatment of chlamydia 
in pregnancy. 8 Repeat testing 3 weeks after completion of 
treatment is recommended with these regimens.6 

Prevention 
Patient education is important to prevent chlamydial infec­
tion. Encourage patients to adopt behavioral changes that re­
duce the risk of acquiring or transmitting the disease (see 
Chapter 7). These behaviors include delaying the age of first 
intercourse, decreasing the number of sex partners, practicing 
careful partner selection, and using barrier contraception (con­
doms). States that identify and treat asymptomatic individu­
als through screening programs show decreases in chlamydial 
infections.9 During annual examinations, screen sexually ac­
tive women 20 to 24 years of age who use barrier contracep-
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tioD inconsistently or who have new or multiple sex partners. 
Screen all sexually active adolescents during annual exami­
nations.6 Sexually active adolescent boys can be screened for 
urethritis with a leukocyte esterase (LE) dipstick test. A pos­
itive LE test suggests infection but requires specific testing 
for C. trachomatis and N. gonorrhoeae. Instruct patients to 
abstain from intercourse for 7 days after single-dose treatment 
or until a full 7-day course of treatment is completed. Eval­
uate and treat the last sex partner, or any sex partners within 
60 days prior to the onset of symptoms or diagnosis of 
chlamydia! infection in the patient. 6 

Gonorrhea 
Gonorrhea is a bacterial SID caused by the gram-negative 
diplococcus N. gonorrhoeae. lbis SID continues to be a ma­
jor cause of PID and can enhance transmission of HIV.2,10 

While rates of gonorrhea declined until the late 1990s, be­
tween 1997 and 1999 gonorrhea infections increased by 9%9 
The highest rates for gonorrhea are in 15- to 19-year-old fe­
males and 20- to 24-year-old males" 

Clinical Presentation 
Men can be asymptomatic or have urethtitis, epididymitis, proc­
titis, or pharyngitis, Women are more likely to be asympto­
matic than men. Symptomatic women have dysuria, cervicitis 
with purulent vaginal discharge, PID, proctitis, or pharyngitis, 
Symptoms usually begin 2 to 5 days after acquiring the infec­
tion, but can take as long as 30 days to appear, Untreated in­
fection increases the risk of transmission to sex partners and 
the development of complications. Complications in men with 
untreated infections include prostatitis, epididymitis, and ure­
thral stricture. Women with untreated infections can develop 
salpingitis or perihepatitis. Both sexes can develop dissemi­
nated gonococcal infection with fever, petechial or pustular 
acral skin lesions, asymmetrical polyarthralgia, tenosynovitis, 
or septic arthritis. Rare complications of gonorrhea include hep­
atitis, endocarditis, myocarditis, and meningitis. I I 

Diagnosis 
Gram stain and culture remain the primary means to diagnose 
gonorrhea. 12 Nonculture tests are also available and include 
the antigen detection test, direct specimen nucleic acid probe, 
and nucleic acid amplification tests such as PCR and LCR. 
The presence of a mucopurulent endocervical or urethral dis­
charge with a history of sexual exposure to a person infected 
with N. gonorrhoeae is suggestive of the diagnosis. A pre­
sumptive diagnosis is made if two of three of the following 
are present: gram-negative intracellular diplococci on micro­
scopic examination of urethral or endocervical discharge, 
growth of N. gonorrhoeae on culture medium, and/or detec­
tion of N. gonorrhoeae by nonculture laboratory testing. De­
finitive testing is required for medicolegal purposes. This is 
accomplished by isolation of N. gonorrhoeae from sites of 
exposure and confirmation of isolates by biochemical, enzy­
matic, serologic, or nucleic acid testing. 13 



350 Donald R. Koester 

For diagnostic testing, collect a sample of urethral exudate 
from men with a dry cotton or calcium alginate swab. If no ex­
udate can be expressed, obtain a sample using the same tech­
nique as described for the diagnosis of chlamydia. Culture or 
perfonn nonculture testing on symptomatic patients with neg­
ative Gram stains. In women collect a specimen from the en­
docervix for culture or nonculture testing. Men and women who 
practice oral or rectal intercourse are at risk for pharyngeal and 
rectal infections. In these patients collect specimens from the 
pharynx and rectum as clinically indicated for culture. 

Treatment 
The treatment of uncomplicated urethral, cervical, rectal, or 
pharyngeal infection is with: 

Celixime (Suprax) 400 mg po once (for urethral, cervical, and 
rectal infections) or 

Ceftriaxone (Rocephin) 125 mg 1M once (for urethral, cervi­
cal, rectal, and pharyngeal infections) or 

Ciprofloxacin (Cipro) 500 mg po once (for urethral, cervical, 
rectal, and pharyngeal infections) or 

Ofloxacin (F1oxin) 400 mg po once (for urethral, cervical. rec­
tal, and pharyngeal infections)6 

Alternative regimens for the treatment of urethral, cervical, 
and rectal infections include: 

Spectinomycin (frobicin) 2 g 1M once (recommended for indi-
viduals who cannot tolerate cephalosporins or quinolones) or 

Ceftizoxime (Celizox) 500 mg 1M once or 
Cefotaxime (Claforan) 500 mg 1M once or 
Cefotetan (Cefotan) 1 g 1M once or 
Cefoxitin (Mefoxin) 2 g 1M once with probenecid 1 g po or 
Norfloxacin (Noroxin) 800 mg po once or 
Enoxacin (penetrex) 400 mg po once or 
Lomefloxacin (Maxaquin) 400 mg po once or 
Azithromycin (Zithromax) 2 g po once (may cause gastroin­

testinal side effects limiting its use)6 

When treating gonorrhea, include treatment for possible co­
infection by C. trachomatis with: 

Azithromycin (Zithromax) 1 g po once or 
Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 

mg po twice a day for 7 days6 

Pregnant women should not be treated with quinolones or 
tetracyclines. Adolescents ::s 18 years of age should not be 
treated with quinolones. Treatment of complicated infections 
including disseminated gonococcal infection, meningitis, en­
docarditis, and infection in children is beyond the scope of 
this chapter. 

A test-of-cure culture is not necessary after treatment fol­
lowing the Centers for Disease Control and Prevention (CDC) 
recommended regimens. Patients with persistent symptoms 
following treatment for gonorrhea should be cultured and any 
gonococci isolated evaluated for antimicrobial sensitivity. 

Consider infection with C. trachomatis or other organisms in 
patients who continue to experience symptoms of urethritis, 
cervicitis, or proctitis after appropriate treatment. 6 

Prevention 
Patient education as previously described plays an important 
role in the prevention of gonorrhea. Instruct patients to refer 
sex partners for evaluation and treatment if the last sexual 
contact with the infected person was within 60 days of symp­
tom onset or diagnosis. Evaluate the most recent sex partner 
if the last sexual contact was greater than 60 days. Patients 
must abstain from sexual contact until therapy is completed 
and the patient and partners are asymptomatic.6 

Pelvic Inflammatory Disease 
Pelvic inflannnatory disease (PID) is inflammation of the up­
per female genital tract including endometritis, salpingitis, 
tubo-ovarian abscess, and pelvic peritonitis. STDs including N. 
gonorrhoeae and C. trachomatis are frequently involved but 
normal vaginal flora can also cause PID.6 Ten to 20 percent of 
women with untreated gonorrhea and chlamydia develop PID.2 
Approximately one fourth of women with PID suffer one or 
more serious sequelae, including infertility, ectopic pregnancy, 
or chronic pelvic painl4 (see Chapters 13, 61, and 102). 

Clinical Presentation 
The diagnosis of PID is difficult because patients present with 
a wide range of symptomatology. Women can be asympto­
matic, have mild or nonspecific symptoms such as abnormal 
bleeding, dyspareunia, or vaginal discharge, or have severe 
symptoms with peritoneal signs. The most CODUnon symptom 
is dull, constant lower abdominal pain for less than 2 weeks. IS 

Diagnosis 
According to the CDC, minimum criteria for the diagnosis of 
PID are lower abdominal tenderness, adnexal tenderness, and 
cervical motion tenderness. If all three are present and no 
other cause established, begin empiric treatment for PID. 
Women with more severe clinical signs require further diag­
nostic evaluation. Additional criteria that increase the speci­
ficity of the minimum criteria include an oral temperature over 
38.3"C (101 "F), abnonnal cervical or vaginal discharge, ele­
vated erythrocyte sedimentation rate, elevated C-reactive pro­
tein, and laboratory documentation of cervical infection with 
N. gonorrhoeae or C. trachomatis. Definitive criteria for the 
diagnosis of PID includes histopathologic evidence of en­
dometritis on endometrial biopsy, transvaginal sonography or 
other imaging studies showing thickened, fluid-lilled fallop­
ian tubes Of tubo-ovarian complex, and laparoscopic abnor­
malities consistent with PID.6 

Treatment 
Hospitalize patients with PID when surgical emergencies can­
not be excluded, the patient is pregnant, is unable to follow 



outpatient treatment, has nausea and vomiting or high fever, 
is immunodeficient, tubo-abscess is suspected, or there is no 
response to oral medication.6 

The parenteral treatment for PID is with: 

Regimen A 
Cefotetan (Cefotan) 2 g IV q12h or 
Cefoxitin (Mefoxin) 2 g IV q6h plus 
Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 

mg IV or po ql2h 

Continue parenteral therapy for 24 to 48 hours after clinical 
improvement. Continue doxycycline 100 mg po twice a day 
for a total of 14 days treatment. If tubo-ovarian abscess is 
present, consider the addition of clindamycin or metronida­
zole with doxycycline for better anaerobic coverage.6 

Regimen B 
Clindamycin (Cleocin) 900 mg IV q8h plus 
Gentamicin (Garamycin) 2 mglkg IV as a loading dose fol­

lowed by 1.5 mglkg q8h 

Continue parenteral therapy for 24 hours after clinical im­
provement. Continue doxycycline 100 mg po twice a day or 
clindamycin 450 mg po four times a day for a total of 14 days 
treatment. If tubo-ovarian abscess is present, consider using 
clindamycin rather than doxycycline for continued treatment 
for better anaerobic coverage.6 

With both regimens, consider additional diagnostic testing 
in patients who do not show marked clinical improvement af­
ter 3 days of treatment. 

Other cephalosporins such as ceftizoxime (Ceftzox), cefo­
taxime (Claforan), or ceftriaxone (Rocephin) may be utilized 
in appropriate doses in place of cefoxitin or cefotetan. How­
ever, clinical data for these agents are limited, and they are less 
active than cefoxitin or cefotetan against anaerobic bacteria.6 

Alternative parenteral regimens include: 

Ofloxacin (Floxin) 400 mg IV ql2h plus 
Metronidazole (Flagyl) 500 mg IV q8h or 
Ampicillinlsulbactam (Unasyn) 3 g IV q6h plus 
Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 

mg IV or po ql2h or 
Ciprofloxacin (Cipro) 200 mg IV ql2h plus 
Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 

mg IV or po ql2h plus 
Metronidazole (Flagyl) 500 mg IV q8h6 

Oral treatment for PID is with: 

Regimen A 
Ofloxacin (Floxin) 400 mg po twice a day for 14 days plus 
Metronidazole (Flagyl) 500 mg po twice a day for 14 days 

Regimen B 
Ceftriaxone (Rocephin) 250 mg 1M or 
Cefoxitin (Mefoxin) 2 g 1M plus probenecid (Benemid) 1 g 

po concurrently or 

41. Sexually Transmitted Diseases 351 

Other parenteral third-generation cephalosporin such as cef­
tizoxime (Cefizox) or cefotaxime (Claforan) plus 

Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 
mg po twice a day for 14 days6 

Alternative oral regimens include amoxicillinlclavulanate 
(Augmentin) 875 mg/125 mg po plus doxycycline 100 mg po 
both twice a day for 14 days. Azithromycin (Zithromax) has 
been evaluated by some clinical trials as treatment for upper 
tract disease, but the CDC states data are insufficient to rec­
ommend it for treatment of PID.6 

Reexamine patients for clinical improvement within 72 
hours of initiating treatment. Treat patients not responding to 
oral therapy with parenteral antibiotics.6 

Prevention 
Retest patients for gonorrhea and chlamydia 4 to 6 weeks af­
ter completing treatment for PID. If PCR or LCR is used, de­
lay reevaluation for at least 1 month. Examine and treat sex 
partners who have had sexual contact with the patient within 
60 days of onset of symptoms. Treat sex partners of women 
with PID empirically for gonorrhea and chlamydia to reduce 
the risk of reinfection. Patient education as previously de· 
scribed is also essential.6 

Syphilis 
Syphilis is caused by the spirochete Treponema pallidum. The 
infection is transmitted by contact with infectious mucocuta­
neous lesions primarily through sexual contact, although in­
direct evidence suggests syphilis may be spread by the prac­
tice of sharing needles among intravenous drug users. 16 The 
reported rate of syphilis in the United States is at its lowest 
level since reporting began in 1941.2 However, the genital ul­
cers of syphilis increase the risk of transmission of mv. mak­
ing it an STD of continued significance. 

Clinical Presentation 
Primary Syphilis 
The classic chancre of primary syphilis appears about 21 days 
after exposure. The chancre is an indurated, painless ulcer 
usually located on the genitalia but also found at other sites 
of sexual contact including the cervix, breast, mouth, anus, or 
vaginal canal. The primary lesion heals spontaneously. Be­
cause the chancre is painless the primary stage of syphilis may 
be undetected.16 

Secondary Syphilis 
Hematogenous spread of T. pallidum produces the symptoms 
of secondary syphilis. Some patients are asymptomatic while 
others have constitutional symptoms including fever, malaise, 
and generalized lymphadenopathy. A macular, papular, an­
nular, or follicular rash classically is present on the palms of 
the hands and soles of the feet. Mucous patches are shallow, 
painless ulcerations found on mucous membranes. Broad, 
raised, grayish, papular lesions known as condylomata lata 
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appear on moist body areas such as the genitalia, cervix, scro­
tum, anus, or inner thighs. Alopecia may also be present. The 
signs and symptoms of secondary syphilis resolve sponta­
neously, after which the patient enters the latent stages of 
syphilis.!' 

Latent Syphilis 
The first year of untreated infection is known as early latent 
syphilis. During this time, infectious mucocutaneous symp­
toms of secondary syphilis recur in approximately 25% of un­
treated patients with recurrences taking place up to 5 years 
after infection.16,17 Late latent syphilis or syphilis of unknown 
duration occurs after the first year of untreated infection. Dur­
ing this time the patient has a positive specific treponemal an­
tibody test but usually no other signs or symptoms of disease. 

Late (Tertiary) Syphilis 
One third of men and women with untreated syphilis go on 
to develop tertiary syphilis, which includes cardiovascular 
syphilis, gummatous syphilis, and neurosyphilis. It is impor­
tant to note that neurosyphilis is not confined only to the ter­
tiary stage.16 Cardiovascular problems include aortitis, aortic 
regurgitation, and aortic aneurysm. Gummas are granuloma­
tous-like lesions that infiltrate the skin, soft tissues, bone, 
liver, and other organ systems. 

Neurosyphilis 
Neurosyphilis can occur any time after the primary infection. 
Central nervous system (CNS) involvement by syphilis is of­
ten asymptomatic. Historically. 4% to 9% of patients with un­
treated syphilis develop symptomatic neurosyphilis." Pa­
tients with neurosyphilis have a number of clinical syndromes. 
Meningeal syphilis usually occurs during the fIrst year of in­
fection and is characterized by headache, stiff neck, nausea, 
and vomiting. Cranial nerve involvement can result in hear­
ing loss, facial weakness, or visual disturbances. Syphilis 
can also affect the spinal cord, causing meningomyelitis. 
Meningovascular syphilis occurs 4 to 7 years after infection 
causing focal CNS ischemia or stroke. General paresis and 
tabes dorsalis occur later in the course of the disease, often 
decades after the primary infection. Paretic neurosyphilis 
causes a chronic progressive dementia. Tabes dorsalis symp­
toms include sensory ataxia, pain, optic atrophy, and auto­
nomic dysfunction. Other presentations of neurosyphilis in­
clude uveitis, retinitis, and optic neuritis. 16 

Diagnosis 
Definitive diagnosis of syphilis is by direct detection of T. 
pallidum by examination of a smear or tissue from an active 
mucosal or cutaneous lesion using darkfield microscopy or 
D!'A testing. Presumptive diagnosis of syphilis is by serol­
ogy. Nontreponemal tests include the Venereal Disease Re­
search Laboratory (VDRL) test and rapid plasma reagin 
(RPR) test. These tests are used primarily to screen asymp­
tomatic patients and follow disease activity. Nontreponemal 
tests should not be used alone to diagnose the disease since 
false-negative and false-positive tests occur. IS False-positive 

nontreponemal tests occur with a variety of chronic condi­
tions, usually at dilutions of less than 1:8. Antibody levels 
gradually decline in untreated patients, often reaching dilu­
tions of less than 1:4 during late latent stages. In about one 
fourth of untreated patients the VDRL eventually becomes 
nonreactive. Specific treponemal tests include the fluorescent 
treponemal antibody absorption (FfA-ABS), the rnicro­
hemagglutination T. pallidum (MHA-TP), and hemagglutina­
tion treponemal tests.16 These tests are used to confirm a pos­
itive screening test and once positive usually remain so for 
life' Neurosyphilis is diagnosed based on clinical and labo­
ratory fIndings including cerebrospinal fluid (CS!') examina­
tion showing mononuclear pleocytosis, elevated CSF protein, 
and a positive CS!' VDRL. A reactive CS!' VDRL is suffi­
cient to diagnose neurosyphilis, but a negative test does not 
exclude the diagnosis. The CS!' VDRL is highly specific, with 
false positives occurring only with blood contamination of the 
eSF. Some experts recommend a FTA-ABS on the CSF to 
diagnose neurosyphilis. This test yields more false-positive 
tests, but some experts feel a negative test excludes the diag­
nosis of neurosyphilis.6 The serum VDRL is negative in up 
to 25% of patients with late neurosyphilis, but the trepone­
mal tests remain positive.16 

Treatment 
The recommended treatment for primary or secondary syphilis 
is with benzathine penicillin G (Bicillin LA, Pennapen) 2.4 
million units 1M in one dose. For nonpregnant penicillin al­
lergic patients treatment is with: 

Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tabs) 
100 mg po twice a day for 14 days or 

Tetracycline (Sumycin, Tetracyn) 500 mg po four times a day 
for 14 days or 

Erythromycin (E-Mycin, ERYC, Ery-Tab, PCE) 500 mg po 
four times a day for 14 days if compliance and follow-up 
are certain or 

Ceftriaxone (Rocephin) I g once a day for 8 to 10 days with 
careful follow-up6 

Perform CSF and ocular slit-lamp examinations on patients 
with neurologic or ophthalmic disease and treat according to 
the results of these tests. Reexamine treated patients and per­
form quantitative nontreponemal testing 6 and 12 months af­
ter treatment. Patients with signs or symptoms of syphilis or 
who have a fourfold increase in the nontreponemal titer should 
be considered treatment failures or reinfected. Reevaluate 
these patients for IllY. Unless the patient is likely to be re­
infected, perform a lumbar puncture to evaluate for neu­
rosyphilis. Failure of the nontreponemal titer to decline four­
fold within 6 months after treatment also identifies treatment 
failure. Reevaluate these patients for HIV and consider per­
forming a CSF examination. At a minimum perform addi­
tional clinical and serologic follow-up on these patients and 
consider retreatroent if follow-up cannot be assured. Retreat­
ment is with three weekly intramuscular injections of 2.4 mil­
lion units of benzathine penicillin G unless CSF findings sug­
gest neurosyphilis.6 



Treatment of patients with early latent syphilis who have 
a nonnal CSF examination (if perfonned) is with benzathine 
penicillin G (Bicillin LA, Permapen) 2.4 million units 1M 
once. For nonpregnant penicillin-allergic patients treatment is 
with: 

Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 
mg po twice a day for 14 days or 

Tetracycline (Sumycin, Tetraeyn) 500 mg po four times a day 
for 14 days 

Repeat quantitative nontreponemal testing at 6, 12, and 24 
months after treatment. If titers increase fourfold, a titer of 
'" 1:32 fails to decline at least fourfold within 12 to 24 months, 
or signs or symptoms of syphilis develop, evaluate the patient 
for neurosyphilis and re-treat appropriately. 6 

Treatment for patients with late latent syphilis or syphilis 
of unknown duration who have a nonnal CSF examination (if 
perfonned) is with benzathine penicillin G (Bieillin LA, 
Pennapen) 2.4 miIlion units 1M weekly for 3 consecutive 
weeks. For nonpregnant penicillin-allergic patients treatment 
is with: 

Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 
mg po twice a day for 28 days or 

Tetracycline (Surnycin, Tetracyn) 500 mg po four times a day 
for 28 days 

Repeat quantitative nontreponemal testing at 6, 12, and 24 
months after treatment. If titers increase fourfold, a titer of 
;;::: 1:32 fails to decline at least fourfold within 12 to 24 months, 
or signs or symptoms of syphilis develop, evaluate the patient 
for neurosyphilis and re-treat appropriately' 

Tertiary syphilis includes gununatous and cardiovascular 
syphilis, but not neurosyphilis. Perfonn a CSF examination 
on patients with symptomatic tertiary syphilis before treat­
ment. Some experts recommend treating all patients with car­
diovascular syphilis with a neurosyphilis regimen. The com­
plete treatment of cardiovascular and gummatous syphilis is 
complex and should be done in consultation with experts. 
Treatment for tertiary syphilis is with benzathine penicillin G 
(Bicillin LA, Pennapen) 2.4 million nnits 1M weekly for 3 
consecutive weeks. For nonpregnant penicillin-allergic pa­
tients treatment is with: 

Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 
mg po twice a day for 28 days or 

Tetracycline (Surnycin, Tetracyn) 500 mg po four times a day 
for 28 days 

Little infonnation exists on the proper follow-up of treated 
late syphilis. Clinical response depends on the nature of le­
sions present.6 

Neurosyphilis can occur at any stage of syphilis. Perfonn 
a CSF evaluation on patients with auditory symptoms, cra­
nial nerve palsies. uveitis, neuroretinitis, optic neuritis, symp­
toms of meningitis, or other neurologic or ophthalmic symp­
toms. Treatment for neurosyphilis is with: 
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Aqueous crystalline penicillin G (Pfizerpen) 3 to 4 million 
units IV q4h for 10 to 14 days or 

Procaine penicillin G (Wycillin) 2.4 million units 1M per day 
plus probenecid 500 mg po four times a day, both for 10 
to 14 days 

An injection of benzathine penicillin G 2.4 million units 1M 
after completion of neurosyphilis treatment is recommended 
by many experts. In patients with CSF pleocytosis, reexam­
ine the CSF every 6 months until cell counts are normal. If 
the cell count does not decrease in 6 months or is not nonnal 
by 2 years, consider retreatment.6 

Prevention 
Test all patients with syphilis for HIV (see Chapter 42). Pre­
sumptively treat individuals sexually exposed to a person with 
ptimary, secondary, or early latent syphilis within 90 days 
preceding the diagnosis even if seronegative. If the exposure 
was more than 90 days before the diagnosis, treat presump­
tively if serologic testing is not immediately available or if 
follow-up is uncertain. Patients with syphilis of unknown du­
ration and nontreponemal serologic titers ;;:::1 :32 may be con­
sidered as having early syphilis for purposes of partner noti­
fication and presumptive treatment of sex partners. Evaluate 
long-tenn sex partners of patients with late syphilis clinically 
and serologically and treat appropriately. 6 Educate patients as 
previously described. 

Genital Warts 
Human papillomavims (HPV) primarily affects sexually ac­
tive young adults. Approximately 20 million individuals in 
the United States have genital HPV infection, with about 5.5 
million people contracting the infection each year. Not all pa­
tients with HPV have clinically apparent disease. About 1% 
of sexually active adults in the United States have genital 
warts.2 Some subtypes of HPV are associated with external 
genital squamous intraepitheIial neoplasia and cervical in­
traepithelial dysplasia, which can lead to squamous cell car­
cinoma.2,6 Most HPV infections seem to be cleared by the 
immune system. A recent study reported 91 % of women with 
new HPV infections had undetectable HPV within 2 years of 
diagnosis.1 9 

Clinical Presentation 
HPV causes genital warts or infection with no noticeable 
symptoms. Warts most often appear on areas that are subject 
to trauma during sexual contact. Exophytic lesions usually 
cause no symptoms other than those related to their physical 
presence, though some patients report itching, burning, pain, 
or bleeding.2o Visible warts appear as raised, skin-colored, 
cauliflower-like growths or smooth, flat papules that may be 
difficult to visualize without staining or magnification. Le­
sions are single or multiple. In men warts are found on the 
penis, scrotum, perianal area, and in the urethra. In women 
warts are found on the vulva, cervix, perianal area, and in the 
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vagina. HPV lesions are also found on the oral mucosa, lar­
ynx, nose, conjunctiva, and anus in some patients.6 

Diagnosis 
Most genital warts are diagnosed by their clinical appearance. 
Biopsy confirms the diagnosis but is usually not necessary un­
less the diagnosis is uncertain, the lesions do not respond to 
treatment as expected, the disease worsens during treatment, 
the patient is immunocompromiscd, or warts are pigmented, 
indurated, fixed, or u1cerated.6 Subclinical infection is often 
detected by cytologic or histologic examination of infected tis­
sue. When external warts are present near the anal, vaginal, or 
urethral orifices, internal warts are possible. Perform 
anoscopy, urethroscopy, vaginal, and cervical examination, 
and a Pap smear as clinically indicated in these patients.21 

Treatment 
Untreated genital warts regress spontaneously, grow larger. 
increase in number, or remain the same. The goal of treat­
ment is to remove exophytic warts and decrease symptoms. 
Removal of visible warts mayor may not decrease infectiv­
ity.6 Treatment can result in wart-free periods but recurrences 
can occur from reactivation of existing disease or reinfection 
from a sex partner.2 

Patient applied treatment for external genital warts is with: 

Podofilox 0.5% (Condylox) solution or gel for self-treatment 
applied to warts twice a day for 3 days, followed by 4 days 
of no therapy; repeated as necessary for four cycles (for 
genital warts only and safety during pregnancy not estab­
lished) or 

Imiquimod 5% (Aldara) cream applied at bedtime three times 
a week, treatment area washed with mild soap and water 6 
to 10 hours after application, until warts clear or for as long 
as 16 weeks (safety during pregnancy not established)6 

Provider-applied treatment for external genital warts is with: 

Cryotherapy with liquid nitrogen or cryoprobe, treatments re­
peated every 1 to 2 weeks, or 

Podophyllin resin 10% to 25% in compound tincture of ben­
zoin applied to warts and air dried, washed off in 1 to 4 
hours; repeated weekly as necessary (safety during preg­
nancy not established) or 

Trichloroacetic acid (TCA) or bichloracetic acid (BCA) 80% 
to 90% applied to warts only, powdered with talc or bak­
iog soda to remove unreacted acid if an excessive amount 
is applied; repeated weekly as necessary or 

Surgical removal by excision, curettage, or electrosurgery6 

Alternative treatments include intralesional interferon or laser 
surgery.6 

Treatment of vaginal warts is with: 

Cryotherapy with liquid nitrogen (use of a cryoprobe is not 
recommended in the vagina because of the risk of vaginal 
perforation and fistula formation) or 

TCA or BCA 80% to 90% applied to wans only, powdered 
with talc or baking soda to remove unreacted acid if an ex­
cessive amount is applied; repeated weekly as necessary or 

Podophyllin 10% to 25% in compound tincture of benzoin 
applied to a treatment area that must be dry before specu­
lum removal; repeated weekly as necessary (not recom­
mended by some experts because of concern of systemic 
absorption; safety during pregnancy not established)6 

Treatment of urethral meatus warls is with: 

Cryotherapy with liquid nitrogen or 
Podophyllin 10% to 25% in compound tincture of benzoin 

applied to a treatment area that must be dry before contact 
with normal mucosa; repeated weekly as necessary and 
limited to six applications (safety during pregnancy not 
established)6 

Treatment of anal warts is with: 

Cryolherapy with liquid nitrogen or 
TCA or BCA 80% to 90% applied to warts only; powdered 

with tak or baking soda to remove unreacted acid if an ex­
cessive amount is applied; repeated weekly as necessary or 

Surgical removal6 

Treatment of oral warts is with: 

Cryotherapy with liquid nitrogen or 
Surgical removal6 

Instruct patients to watch for recurrences, especially during 
the first 3 months after treatment. Women with exophytic cer­
vical warts must have high-grade squamous intraepithelial le­
sions excluded before treatment. Expert consultation is recom­
mended. Treat warts on the rectal mucosa in consultation with 
a specialist. Treatment of subclinical HPV infection without 
exophytic warts is not recommended unless dysplasia is pres­
ent. When dysplasia is present, treatment is determined by the 
degree of dysplasia. Counsel women to have regular Pap smears 
as indicated for women without genital warts.6 

Prevention 
Routine examination of sex partners is not recommended 
since most partners are already infected with HPV. However, 
sex partners of patients with genital warts may benefit from 
an examination to determine the presence of genital warts or 
other STDs. Since HPV possibly is still present even after 
treatment, counsel patients they may be infective despite the 
absence of warts. The use of condoms may reduce the trans­
mission of HPV to uninfected partners.6 

Herpes Virus Infections 
More than one mi11ion people in the United States contract 
genital herpes simplex virus (HSV) each year, with more than 
4S million people infected.2 Most patients are asymptomatic 



and unaware of their infection. The disease can be transmit­
ted between sex partners and from mothers to newborns. Gen­
ital herpes is also thought to enhance the transmission of HIV. 
HSV is subdivided into HSV-\ and HSV-2, with most symp­
tomatic genital ulcer disease caused by HSV _2.6 HSV is trans­
mitted by direct contact with secretions or mucosal sulfaces 
contaminated with the virus.22 After the primary infection, la­
tent infection is established in the dorsal root ganglia of nerve 
cells. Recurrences cause symptoms ranging from asympto­
matic viral shedding to painful ulcers. Symptoms can be 
treated but the disease has no cure. 

Clinical Presentation 
Primary Infection 
Primary infections with HSV can be severe. These patients 
experience a prodrome consisting of malaise, fever, headache, 
myalgias, and genital paresthesias followed by outbreaks of 
multiple painful vesicles that erode and ulcerate. Atypical 
nonulcerated presentations of HSV include fissures, furun­
cles, excoriations, and nonspecific vulvar erythema.23 Lesions 
in men occur on the glans, prepuce, and penile shaft while in 
women lesions are found on the perineum, vulva, and 
cervix.24 Men and women who practice anal intercourse can 
develop HSV proctitis. Complications of primary HSV in­
fection include aseptic meningitis, urinary retention, extra­
genital cutaneous lesions, cutaneous dissemination, bacterial 
superinfection, erythema multifonne, spontaneous abortion, 
pneumonitis, and hepatitis.2,22 

Recurrent Infections 
Recurrent outbreaks of HSV are generally milder, more lo­
calized, and of shorter duration than the primary episode. 
A prodrome consisting of pruritus, itching, and burning oc­
curs 2 to 48 hours before an outbreak of skin lesions. Dur­
ing the prodromal period, patients with no active skin le­
sions can shed viral particles and thus are potentially 
infective. Lesions usually recur at the site of the primary 
infection and healing occurs over a 2-week period. Women 
can experience vaginal discharge and dysuria with recur­
rent infections.22 

Diagnosis 
The diagnosis of HSV infection is based on the history, phys­
ical findings, and laboratory evaluation. Culture remains the 
gold standard for the diagnosis of HSV, although 20% to 30% 
of cultures are negative when infection is present.22 Cultures 
are ideally obtained within 7 days of the outbreak: for primary 
HSV and within 2 days for recurrent infections. A specimen 
from an intact vesicle is desirable since dry, crusted lesions 
provide low yield. The Tzanck or Pap smear is useful as an 
adjunct to clinical diagnosis. A specimen from the base of a 
vesicle or ulcer is collected and stained with Wright, Giemsa, 
or Papanicolaou stain. Microscopy reveals multinucleated gi­
ant cells with HSV infection. However, the Tzanck smear can­
not differentiate between HSV and herpes zoster infection and 
a negative smear does not rule out infection. Alternatives to 
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culture for the diagnosis of HSV include the immunofluores­
cence, immunoperoxidase, PCR, and EIA antigen detection 
tests.22 Serology cannot distinguish between acute and past 
infection with HSV. 

Treatment 
Treatment for the first clinical episode of genital herpes is 
with: 

Acyclovir (Zovirax) 400 mg po three times a day for 7 to 10 
days or 

Acyclovir (Zovirax) 200 mg po five times a day for 7 to 10 
days or 

Famciclovir (Famvir) 250 mg po three times a day for 7 to 
10 days or 

Valacyclovir (Valtrex) \ g po two times a day for 7 to 10 
days' 

Extend treatment with all regimens if healing is not complete 
after 10 days of therapy. Treatment studies of fIrst clinical 
episodes ofHSV proctitis, stomatitis, or pharyngitis used acy­
clovir 400 mg po 5 times a day. Valacyclovir and famciclovir 
are also probably effective.6 

Treatment of recurrent episodes of HSV, if instituted dur­
ing the prodrome or within 1 day of outbreak: of lesions, is 
with: 

Acyclovir (Zovirax) 400 mg po three times a day for 5 days 
or 

Acyclovir (Zovirax) 200 mg po five times a day for 5 days 
or 

Acyclovir (Zovirax) 800 mg po two times a day for 5 days 
or 

Valacyclovir (Valtrex) 500 mg po two times a day for 5 days 
or 

Famciclovir (Famvir) 125 mg po two times a day for 5 days6 

Patients with six or more recurrences per year may benefit 
from daily suppressive therapy. Suppressive therapy does not 
decrease viral shedding or eliminate the potential for trans­
mission. Treatment for frequent recurrences with suppressive 
therapy is with: 

Acyclovir (Zovirax) 400 mg po two times a day or 
Famciclovir (Famvir) 250 mg po two times a day or 
Valacyclovir (Valtrex) 250 mg po two times a day or 
Valacyclovir (Valtrex) 500 mg po once a day or 
Valacyclovir (Valtrex) \ g po once a day' 

After 1 year of suppressive therapy, discuss stopping therapy 
to reassess the rate of recurrent disease. Many patients have 
fewer recurrences over time.6 

Treatment for severe disease or complications requiring hos­
pitalization is with acyclovir (Zovirax) 5 to 10 mg/kg body 
weight N q8h for 5 to 7 days or until clinical resolution occurs.6 

The management of HSV in patients with HIV, pregnant 
women, and infants is beyond the scope of this chapter. 
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Prevention 
Counseling is an important part of the treatment of patients 
with HSV. Educate patients about the possibility of recur­
rence of the disease, asymptomatic viral shedding, and risk 
of sexual transmission. Advise patients to abstain from sex­
ual activity when active lesions or prodromal symptoms are 
present and use condoms during sexual contact with new or 
uninfected partners. Counsel women of childbearing age and 
men with genital HSV infection regarding the potential for 
neonatal infection (see Chapter 10). Pregnant women with 
HSV should inform their health care providers about the in­
fection. Encourage patients to inform their sex partners that 
they have HSy6 

Other Genital Ulcer Disease 
Although genital herpes and syphilis are the most common 
genital ulcer STDs, chancroid, lymphogranuloma venereum 
(LGV), and granuloma inguinale are also present in the United 
States. More than one genital ulcer disease is present in 3% 
to 10% of patients. Chancroid is caused by Haemophilus 
ducreyi, which is endemic in parts of the United States and 
is a cofactor for HIV transmission. LGV is caused by inva­
sive serovars of C. trachomatis. Granuloma inguinale is 
caused by a gram-negative bacterium Calymmatobacterium 
granulomatis.6 Because of the rarity of granuloma inguinale 
in the United States, it will not be discussed in this chapter. 

Clinical Presentation 
Patients with chancroid present with a small papule or pus­
tule that erodes into an ulcer. One to several ulcers are pres­
ent initially. The ulcer is typically deep, indurated, and painful 
with a soft consistency resembling putty.25 

Patients with LGV classically have one to several genital 
ulcers. Because the ulcer is not painful and heals sponta­
neousl y, it may not be noticed. The mosl commun clinical 
presentation of LGV is tender inguinal or femoral lym­
phadenopathy that is usually unilateral. Women and homo­
sexual men can present with proctitis, proctocolitis, and 
perirectal or perianal lymphatic tissue inflammation with fis­
tulas and strictures.6 

Diagnosis 
Serologic testing for syphilis and evaluation for HSV is indi­
cated in all patients with genital ulcer disease. Specific tests in­
clude darkfield examination or immunofluorescence testing for 
T. pallidum, culture or antigen testing for HSV, and culture for 
H. ducreyi (if available). Test patients with syphilis or chan­
croid for HIV and consider HIV testing in patients with HSV. 6 

Definitive diagnosis of chancroid is made by growth of H. 
ducreyi on special culture medium, but this medium is not 
commercially available, and its sensitivity is no higher than 
80%. peR, antigen testing, and DNA probe technology are 
in development but not commercially available.26 A pre­
sumptive diagnosis is made if the patient has one or more 
painful genital ulcers; there is no evidence of T. pallidum by 

darkfield examination of ulcer exudate or by serologic test­
ing for syphilis; the clinical presentation, appearance of ul­
cers, and regional lymphadenopathy are typical for chancroid; 
and testing is negative for HSV.6 

The diagnosis of LG V is made clinically and by serology. 
Culture of the aspirate from an involved lymph node for C. 
trachomatis is the most specific test available.25 

Treatment 
Treatment of chancroid is with: 

Azithromycin (Zithromax) 1 g po in a single dose or 
Ceftriaxone (Rocephin) 250 mg 1M in a single dose or 
Ciprofloxacin (Cipro) 500 mg po two times a day for 3 days 

(contraindicated for pregnant and lactating women, chil­
dren, and adolescents s 18 years of age) or 

Erythromycin base (E-Mycin, ERYC, Ery-Tab, PCE) 500 mg 
po four times a day for 7 days6 

Reexamine patients with chancroid in 3 to 7 days. If no im­
provement is evident, consider whether the diagnosis is COf­

rect, co-infection with another STD exists, the patient has 
HIV, the patient was noncompliant with therapy, or the H. 
ducreyi strain is resistant to the therapy prescribed. Resolu­
tion of fluctuant lymphadenopathy is slower than ulcers and 
may require aspiration or incision and drainage. 

Treatment for LGV is with doxycycline (Doryx, Monodox, 
Vibramycin, Vibra-Tab) 100 mg po two times a day for 21 
days. An alternative regimens is with erythromycin base (E­
Mycin, ERYC, Ery-Tab, PCE) 500 mg po 4 times a day for 
21 days.6 Follow patients with LGV until signs and symp­
toms of the disease have resolved. Buboes may require aspi­
ration or incision and drainage. 

Prevention 
Treat sexual contacts of patients with chancroid even in the 
absence of clinical disease if the last sexual contact was within 
10 days of the onset of symptoms. Retest patients with chan­
croid for HIV and syphilis 3 months after the diagnosis if ini­
tial tests were negative at the time of diagnosis.6 

Test sexual contacts of patients treated for LGV for chlamy­
dial infection if the last contact was 30 days before onset of 
symptoms.6 

Trichomoniasis 
Vaginal discharge is common in women with STDs. Three 
common causes of vaginal discharge are trichomonal vagini­
tis, candidiasis, and bacterial vaginosis (see Chapter 102). 
Vaginal discharge with mucopurulent cervicitis can also oc­
cur with infections caused by N. gonorrhoeae or C. tra­
chomatis. Trichomoniasis is caused by the protozoan Tri­
chomonas vaginalis. Both women and men can be infected 
by T. vagina lis. While trichomonal infection can be sexually 
transmitted, there is less certainty with candidiasis and bac­
terial vaginosis. 



Clinical Presentation 
Most infected women have a malodorous, yellow-green dis­
charge with vulvar irritation. Most infected men are asymp­
tomatic or have urethritis.6 

Diagnosis 
Trichomoniasis in women is diagnosed by microscopic ex­
amination of a fresh sample of the vaginal discharge mixed 
in one to two drops of DOnna! saline. Motile protozoans are 
usually easily identified. Culture media are available and use­
ful when signs and symptoms suggest trichomoniasis but no 
organisms are seen. The diagnosis in men is difficult because 
fewer organisms are present in infected men than in women. 
Evaluation of men includes urinalysis and wet mount exam­
ination of urethral discharge. A negative microscopic evalu­
ation does not rule out disease. Culture is indicated if clini­
cal suspicion is high for trichomoniasis.27 

Treatment 
Treatment for trichomoniasis is with: 

Metronidazole (Flagyl) 2 g po in a single dose (acceptable as 
treatment in pregnant women according to the CDC) or 

Metronidazole (Flagyl) 500 mg po twice a day for 7 days· 

Some strains of T. vaginalis have diminished susceptibility to 
metronidazole but respond to higher doses. Treat patients with 
repeated treatment failures with metronidazole (Flagyl) 2 g 
po once a day for 3 to 5 days.6 

Prevention 
Follow-up is not necessary for women and men whose symp­
toms resolve after treatment. Treat sex partners and instruct 
patients to abstain from sexual contact until treatment is com­
pleted aod symptoms resolved. 

Ectoparasitic Infections 
Pediculosis pubis and scabies can be sexually transmitted (see 
Chapter 116). Pediculosis pubis is caused by the louse Phthi­
rus pubis. Scabies is caused by the mite Sarcoptes scabiei. 

Clinical Presentation 
Pediculosis is highly contagious, with transmission occuning 
after one exposure in 95% of cases.28 Patients with pubic lice 
usually present with pruritus of the genitalia. Erythematous 
papules, excoriations, nits on hair shafts, and lice are found 
on physical examination. Maculae cerulea are blue-gray mac­
ules on surrounding skin caused by degradation of blood pig­
ments by louse saliva. 

Scabies is highly contagious aod traosmitted by close phys­
ical contact. S. scabiei can survive 24 to 36 hours on objects, 
but fomite spread is less important than direct contact. The 
major symptom of scabies is severe pruritus, often worse at 
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night. Symptoms begin 3 to 4 weeks after infestation with the 
first exposure to scabies. Reinfected patients can develop pru­
ritus within 24 hours of reinfestation. Burrows, papules, and 
nodules are found on the skin. Burrows are classically found 
on the flexor areas of the wrists, web spaces of the hands, lat­
eral palms, and instep of the feet. Some patients present with 
lesions on the genitalia. Norwegian scabies is relatively rare 
but can occur in immunologically compromised patients, in­
cluding those with HIV. These patients have thick, crusted 
plaques and subungual debris.29 

Diagnosis 
Confirm the diagnosis of pediculosis by identifying lice or 
nits with microscopic examination. To diagnose scabies ex­
amine a scraping of a nonexcoriated burrow or new papule in 
mineral oil under microscopy. Multiple scrapings increase the 
chance of a positive microscopic diagnosis. The presence of 
mites, eggs, or fecal pellets confirms the diagnosis. 

Treatment 
Treatment of pediculosis pubis is with: 

Lindane (Kwell) 1% shampoo applied for 4 minutes and then 
thoroughly washed off (not recommended for pregnaot or 
lactating women or children <2 years of age) or 

Pyrethrins with piperonyl butoxide (Rid) applied to affected 
areas and washed off after 10 minutes6 

Do not apply these regimens to the eyes. Treat pediculosis of 
the eyelashes by applying occlusive ophthalmic ointment to 
the eyelid margins for to days. 

Treatment of scabies is with: 

Pennethrin (Elimite) 5% cream applied to all areas of the body 
from the neck down, washed off after 8 to 14 hours or 

Lindane (Kwell) 1% lotion (1 oz) or cream (30 g) applied 
thinly to all areas of the body from the neck down, washed 
off thoroughly after 8 hours (not used after a bath, by per­
sons with extensive dermatitis, pregnant or lactating 
women, or children <2 years of age) or 

Snlfur 6% precipitated in ointment applied thinly to all areas 
nightly for 3 nights, old applications washed off before new 
applications applied, and thoroughly washed off 24 hours 
after the last application6 

Prevention 
To prevent the transmission of pediculosis, all bedding and 
clothing should be machine-washed and machine-dried using 
the heat cycle, dry-cleaned, or removed from body contact for 
72 hours. Recheck patients 1 week after treatment and retreat 
with an alternative regimen if infection is still present. Treat 
sex partners from the preceding month.6 

To prevent the transmission of scabies, all bedding and 
clothing should be machine-washed and machine-dried using 
the heat cycle, dry-cleaned, or removed from body contact for 
72 hours. Pruritus can persist for several weeks. Some experts 
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recommend fe-treatment after 1 week if the patient is still 
symptomatic. Other experts advise re-treatment only if live 
mites are demonstrated. Retreat patients with an alternative 
regimen when there is no response to treatment. Examine and 
treat sexual contacts and close personal or household contacts 
within the last month.6 

Enteric Pathogens 
Individuals who practice anal intercourse or whose sexual 
practices involve oral-fecal contact can develop proctitis, proc­
tocolitis and enteritis (see Chapters 91 and 94). Sexually trans­
mitted proctitis is caused by N. gonorrhoeae, C. trachomatis 
(LGV serovars), T. pallidum, and HSV. Pathogens involved 
in proctocolitis include Campylobacter spp., Shigella spp., 
Entamoeba histolytica, and rarely C. trachomatis (LGV 
serovars). Giardia lamblia is the most frequent pathogen iden­
tified in otherwise healthy patients with sexually transntitted 
enteritis. Enteritis can also be a primary effect of HIV. Pa­
tients with HIV can also develop infections from pathogens 
not usually sexually transmitted, including cytomegalovirus, 
Mycobacterium avium-intracellulare, Salmonella spp., Cryp­
tosporidium, Microsporidia, and Isospora.6 

Clinical Presentation 
Patients with proctitis have anorectal pain, tenesmus, and rec­
tal discharge. Symptoms of proctocolitis include anorectal 
pain, tenesmus, rectal discharge, diarrhea, and abdominal 
cramps. Patients with enteritis present with abdominal cramps 
and diarrhea without symptoms of proctitis or proctocolitis. 

Diagnosis 
Perfonn appropriate diagnostic testing and procedures, such 
as anoscopy, sigmoidoscopy, stool examination, culture, and 
evaluation for HSV, N. gonorrhoeae, C. trachomatis, and T. 
pal/idum. Multiple stool specimens are sometimes necessary 
for the diagnosis of Giardia.6,30 

Treatment 
Treatment is based on the specific diagnosis. If anorectal pus 
is present on physical examination or polymorphonuclear neu­
trophils (PMNs) found on a Gram stain of anorectal secre­
tions, initiate empiric treatment for sexually transmitted acute 
proctitis (pending results of other tests) with: 

Ceftriaxone (Rocephin) 125 mg 1M once (or other agent ef­
fective against anal and genital gonorrhea) plus 

Doxycycline (Doryx, Monodox, Vibramycin, Vibra-Tab) 100 
mg po twice a day for 7 days· 

Prevention 
Follow-up is based on the diagnosis. Counsel patients re­
garding the mechanism of transmission of their infection. Ex­
amine, evaluate, and treat sex partners for diseases diagnosed 
in the patient. 
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Care for patients with human immunodeficiency virus (HIV) 
infection requires excellence in all aspects of family practice. 
The family physician's roles include providing patient edu­
cation to prevent uninfected persons from becoming infected, 
identifying and counseling infected persons, delivering com­
prehensive medical care, initiating and monitoring antiretro­
viral (ARV) therapy, providing prophylaxis against oppor­
tunistic infections, managing the acquired immunodeficiency 
syndrome (AIDS), and providing support and care for the fam­
ily. New manifestations afillV disease, diagnostic protocols, 
and drug recommendations for HIV disease change on a reg­
ular basis, so familiarity with sources of updated information 
and guidelines on mY care is essential l (Table 42.1). 

The striking benefits of combination antiretroviral ther­
apy, sometimes called highly active antiretroviral therapy 
(HAART), have changed the implications of IIIV disease dra­
matically.2 The demonstrated effectiveness of ARV therapy 
in reducing opportunistic infections and decreasing mortality 
has made the hope of a normal life span with a high quality 
of life a real possibility for IIIV-positive persons. 

Despite substantial progress in the medical management 
of mv infection, the AIDS epidemic continues to exact a 
tremendous toll on families, communities, and society. The 
World Health Organization estimates that there are more than 
40 million people infected with HIV worldwide and more than 
3 million deaths annually. In North America as many as 
45,000 new infections occur annually.3 Minority communi­
ties in the United States are disproportionately affected and 
the proportion of women infected continues to increase.4 Fam­
ily-centered approaches to prevention and treatment are 
needed to address the new challenges created by the chang­
ing epidemic. 

Risk Factors, Risk Reduction, 
and Patient Education 

HIV is usoally transmitted from person to person by the pas­
sage of blood or body fluids such as semen and vaginal secre­
tions. Urine, sweat, and saliva are not generally considered to 
be infectious. Persons engaging in unprotected sexual activity 
and intravenous drug use with needle-sharing account for most 
cases of mv infection. The risk of transfusion-related infec­
tion is very low and is estimated to be about I in every 677,(XX) 
units of donated blood.5 Vertical transmission occurs in 25% 
of children of infected mothers who are not receiving ARV 
therapy. Effective ARV therapy decreases this transmission rate 
dramatically.6 Casual transmission (in the absence of sexual 
contact or passage of blood) from person to person does not 
seem to occur. Transmission from infected patients to health 
care workers occurs at a rate of approximately 0.3% (one se­
roconversion for every 333 needlesticks or similar injury) and 
constitutes an uncommon but important transmission category. 
The use of timely postexposure prophylaxis with ARV med­
ications can decrease the risk of transmission following a 
needlestick injury when the source patient is known to be HIV­
positive.7 Universal blood and body fluid precautions are es­
sential for minimizing health care worker risk. 

Physicians should assess their patients' risk for HIV infec­
tion by obtaining a sexoal and drug history. Education about 
the use of condoms is essential for all persons who do not re­
main celibate or in a mutually monogamous relationship. In­
travenous drug users can be encouraged to enter a drug treat­
ment program. Those who do not abstain from intravenous drug 
use must be educated about safe needle use through a needle 
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Table 42.1. Internet Resources for HIV Management 

www.hivatis.org 

www.cdc.gov 

Up-to-date Public Health Service guidelines on use of antiretroviral medications, prophylaxis 
against opportunistic infections and other important management issues in HIV disease 

HIV/AIDS and other sexually transmitted disease guidelines from the Center for Disease Control 
and Prevention 

www.hivinsite.ucsf.edu Comprehensive site with information on treatment, prevention and policy from the University of 
California at San Francisco 

www.hopkins-aids.edu Comprehensive site with access to resources for treatment, prevention and policy from Johns 
Hopkins University AIDS Service 

www.ucsf.edulhivcntr Web site of the National HIV Telephone Consultation Service (Warmline) and the National 
Clinicians' Post-Exposure Prophylaxis Hotline (PEPline); based in the National HIV/AIDS 
Clinicians' Consultation Center at San Francisco General Hospital, sponsored by the Health 
Resources and Services Administration 

www.actis.org A resource of federally and privately funded HIV/AIDS clinical trials; sponsored by the United 
States Department of Health and Human Services 

exchange program or by cleaning their injection equipment 
with bleach. Physicians' offices should have health education 
materials about IllY and sexually transmitted diseases openly 
available for patients and families to read and take with them. 
HIV -positive patients also need to be counseled about risk re­
duction both to protect themselves from other infections and to 
prevent transmission of HIV to their partners. 

Counseling and Testing 
Counseling and testing for mv should be offered to all pa­
tients who have risk factors for HIV infection. Patients who 
have unexplained constitutional symptoms should also be of­
fered mv counseling and testing. Physicians should keep 
acute HIV infection in the differential diagnosis for patients 
presenting with a febrile illness who have a recent history of 
risk activities. Acute mv infection usually causes a flu-like 
illness (Table 42.2) with symptoms of fever, myalgia, sore 
throat, and fatigue. On exam patients may have elevated tem­
peratures, postural hypotension, mucous membrane ulcera­
tions, maculopapular rash, adenopathy, and neurologic signs 
consistent with aseptic meningitis.8 Patients with acute HIV 
infection may benefit from early ARV therapy and need to 
be counseled about risk reduction to prevent transmission of 
the virus to others. 

Counseling about mv is the beginning of a critical med­
ical intervention.9 During the pretest counseling sessions, the 

Table 42.2. Acute Retroviral Syndrome: Associated Signs and 
Symptoms 
Common symptoms Fever 

Myalgia 
Fatigue 
Sore throat 
Headache 
Rash 

Common signs Elevated temperature 
Maculopapular rash 
Mucous membrane ulcers (including 

oral and genital lesions) 
Adenopathy 

physician and patient need to discuss the patient's risk of be­
ing infected, ongoing activities that put the patient or others 
at risk, and methods of future risk reduction. Before offering 
testing, the physician should assess whether the patient ap­
pears psychologically and socially prepared for the results and 
if support from friends and family is available. A discussion 
of the complications of the HIV antibody testing including 
false-positive results, false-negative results, possible loss of 
confidentiality, and family and social disruption precedes ob­
taining informed consent for testing. The difference between 
confidential and anonymous testing needs to be discussed. Al­
though confidential testing can be done in the physician's of­
fice, it results in charted documentation that can reveal mv 
status to health care workers and others who process medical 
records. To avoid possible breaches of confidentiality and to 
ensure anonymity, the patient can be referred to an anonymous 
test site or obtain home testing. 

Testing to establish the diagnosis of HIY infection usually 
requires an enzyme-linked immunosorbent assay (ELISA) 
screening test followed by either a Western blot (WB) or im­
munofluorescent antibody (IFA) confirmatory test. A "win­
dow period" of several weeks to 3 months exists between the 
time of infection and seroconversion with the development of 
specific antibodies against HIV. During this time patients can 
be viremic and infectious but not have sufficient levels of an­
tibodies to result in positive serologic testing. For seronega­
tive patients with recent at-risk activities, retesting at 3 to 6 
months is advised. If there is strong clinical suspicion of re­
cent HIV infection, antigen assays such as a plasma HIV RNA 
viral load or P24 antigen assay can be checked, but a posi­
tive antigen test needs to be interpreted with care because of 
concerns for false-positive results in these assays. A positive 
result needs to be confirmed with standard antibody tests in 
the future. In a few patients, serologic evidence of HIV in­
fection may be delayed beyond 6 months. 

All patients should receive their test results during a face­
to-face posttest counseling session. For patients testing HIV 
positive, this session likely marks a turning point in their life. 
Patients should be told clearly that the test is positive, and 
that they are infected with HIV. It is important to reassure pa­
tients that HIV positivity does not mean they are at risk of 
becoming ill in the near future. Because HIV infection has a 
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long asymptomatic phase and because of continuing advances 
in the treatment ofHIV. there may be many years before prob­
lems arise. Upon hearing an HIV-positive result, however, pa­
tients may be in some degree of psychological shock and 
might not be able to assimilate much infonnation. A com­
mitment to ongoing care should be the focus of the fIrst 
posttest counseling session. Perhaps the most important in­
tervention that family physicians can make is to provide re­
assurance that they will remain the patient's personal physi­
cian while assembling a multidisciplinary team to help the 
patient address the challenges of the new diagnosis. At future 
visits, the family physician can offer to meet with the family 
and members of the patient's social network to help the pa­
tient combat isolation and identify particular challenges faced 
in coping with the diagnosis. The posttest counseling session 
is also important for patients who test negative for IllY. These 
patients need to be counseled about risk reduction and helped 
to develop specifIc plans to prevent future exposures. 

Medical Management of 
HIV Disease 

Health Care Maintenance 
The seropositive patient requires routine health care mainte­
nance and special attention to specific signs, symptoms, and 
laboratory markers for IllY disease progression. Routine 
health care maintenance includes a comprehensive history and 
physical examination with special attention to a history of sex­
ually transmitted diseases and physical findings of skin and 
oral conditions. Laboratory evaluation includes a routine 
complete blood count including platelet count, chemistry 
panel, hepatitis and syphilis serologies, and markers of IllY 
disease (see below). A chest roentgenogram is required for 
persons with a history of cardiopulmonary problems but is 
not required for all IllY-infected persons. Women should 
have Pap smears perfonned and repeated at 6 months. An­
nual influenza vaccination and one-time pneumococcal vac­
cination should be administered. Hepatitis A and B vaccina­
tion is recommended if patients do not have serologic 
evidence of immunity. Polio vaccination for HIV -infected 
persons and their family members should be with the inacti­
vated (intramuscular) preparation. 

Because HIV infection contributes to an increased risk of 
progression from latent to active tuberculosis (TB), it is es­
sential to screen all HIV positive patients for TB. A putified 
protein derivative (PPD) skin test for TB in HIV -infected per­
sons is considered positive for TB infection with a 5-mm 
(rather than the usual I O-mm) reaction. PPD-negative patients 
should be screened annually. For HIV-infected persons 
known to be at high risk for TB (injection drog users, home­
less persons, and persons from countries with a high incidence 
of TB) even a negative tuberculin skin test cannot eliminate 
the possibility of co-infection with TB. Patients with positive 
tuberculin skin tests and those with a high risk of TB require 
a chest roentgenogram to exclude active TB (see Chapter 84). 
Once active disease has been ruled out, patients should be of-

fered treatment for latent TB with either isoniazid 300 mg 
daily for 9 months or rifampin 600 mg daily with pyrazi­
namide 2 g daily for 2 months. lO 

Laboratory Markers of HIV Disease 
CD4 + lymphocyte counts and plasma HN RNA viral load 
measurements are essential tools in monitoring IllY disease. 
Depletion of CD4 + lymphocytes is the hallmark of HIV dis­
ease and is an important marker of the degree of immunosup­
pression and predictor of the risk for opportunistic infections. 
The normal range for CD4 + lymphocyte counts is broad and 
variable, so multiple measurements are required to detect 
trends. Viral load testing provides an assessment of viral ac­
tivity and the patient's ability to control viral replication as well 
as the effectiveness of antiretroviral medications. The viral load 
also helps to predict the rate of decline in CD4 + counts, with 
high viral loads predicting more rapid depletion of CD4 + cells. 
CD4 + counts and viral loads should be measured three to four 
times per year, in patients both receiving and not receiving an­
tiviral therapy. In addition, viral load and CD4 + counts should 
be checked within 2 months of starting a new antiviral regimen 
and if any significant clinical events occur. 

Antiretroviral Therapy 
Effective combination ARV therapy is a powerful medical in­
tervention that can control viral replication and preserve im­
mune function for HIV -positive patients, but it does not cure 
IllY infection. ARV agents can have substantial short-tenn 
and long-tenn side effects and toxicities. In addition, a pa­
tient's virus can become resistant to all agents currently in use. 
Guidelines for antiretroviral therapy change frequently. 1,1 I 

Prior to prescribing ARV medications, the family physi­
cian must assess the patient's ability to adhere to complex 
treatment regimens. Unlike therapeutics in other chronic dis­
eases, such as diabetes or hypertension, the consequence of 
nonadherence to HIV medications can be the rapid develop­
ment of resistance and permanent loss of clinical benefit. 12 

Therefore, if a patient is unlikely to adhere to a medication 
regimen, it is better to postpone starting treatment until more 
supports are in place to help the patient adhere or other areas 
of the patient's life are more organized. Involving family 
members as well as utilizing the resources of case managers, 
clinical pharmacists, social workers, and other members of 
the care team can help with adherence issues. 

Controversy exists over the best time to begin ARV ther­
apy. The most recent guidelines on the use of antiretroviral 
agents from the Department of Health and Human Services12 

recommend starting ARV therapy in all patients who are symp­
tomatic from HIV disease regardless of CD4 + count and in 
asymptomatic patients with CD4 + counts below 200 cells/mm'. 
There is controversy about starting antiretroviral therapy in 
asymptomatic patients with CD4 + counts between 200 and 
350, but most experts recommend offering therapy to these pa­
tients. The guidelines recommend considering therapy for pa­
tients with CD4 + counts between 350 and 500 cells/mm' who 
have high viral loads [greater than 55,000 copies by poly­
merase chain reaction (PCR) RNA assay or 30,000 copies on 



branched DNA assay]. Many clinicians would not treat pa­
tients with CD4 + counts greater than 350 eells/mm3 who have 
viralloads less than 55,000 (peR RNA) or 30JX10 (branched 
DNA) copies. These patients need regular CD4 - cell counts 
and viral load testing to monitor disease progression and to as­
sess the need for beginning therapy. 

Initial antiviral regimens include at least three drugs, often 
from several different classes of agents. Common regimens 
are two nucleoside analogues with either one or two protease 
inhibitors, two nucleoside analogues with a nonnucleoside 

Table 42.3. Common Antiretroviral Medications 

Medication Dose 

Nucleoside reverse transcriptase inhibitors (NRTls) 
Zidovudine (AZT, Rctrovirjd.b 200 mg tid or 

Oidanosine, (DOl, Videx, 
Videx EC) 

Zalcitabine (DOC, Hivid) 
Stavudine (114T, Zerit) 
Lamivudine (3TC, Epivir)a,b 
Abacavir (Ziagen)" 

300 mg bid 
200 mg bid or 

400 mg qd 
0.75 mg tid 
20-40 mg bid 
150 mg bin 
'100 mg bid 

Non-nucleoside reverse transcriptase inhibitors (nNRTls) 
Efavirenz (Sustiva) bOO mg qhs 

Nevirapine (Viramune) 

Delavirdine (Rescriptor) 

Protease inhibitors (Pis) 
Nelfinavir (Viracept) 

Indinivir (Crixivan) 

Ritonavir (Norvirj 

Saquinavir soft gel 
(Fortovase) 

Amprenavir (Agenerase) 

Dual PI combinations 

200 mg qd X 14 days 
then 200 mg bid 

400 mg tid 

750 mg tid or 12S0 mg 
bid (see dual PI 
regimens below) 

800 mg tid (sec dual PI 
regimens below) 

600 mg bid (see dual PI 
regimens below) 

1200 mg tid (see dual 
PI regimens below) 

1200 mg bid (see dual 
PI regimens below) 

Lopinavir/ritonavir (Kaletra) 400 mgl100 mg bid 
(three capsules); 
increase to four 
capsules if also 
giving efavirenz 
or nevi rapine 

Ritonavir/lndinavir 200 mg/SOO mg bid or 
400 mgi400 mg bid 

Ritonavir/saquinavir soft gel 400 mg/400 mg bid 
Ritonavir/amprenavir 200 mg/bOO mg bid 

Sourc£,: Adapted from Goldschmidt and Dong. 1 

"AZT/3TC available as Combivir 300 mg/150 mg. 
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analogue. or three nucleoside analogues (Table 42.3). The 
goal of an initial regimen in patients without prior treatment 
is suppression of the viral load to undetectable levels and 
preservation or improvement in CD4 counts. Patients need to 
have CD4 + counts and viral load testing by 8 weeks after 
starting a regimen, with the expectation of a log reduction in 
the pretreatment viral load. Depending on the initial viral load, 
it may take up to 6 months to achieve undetectable viral loads, 
so regimens should not be changed in the first few months 
unless there is clear virologic failure. 

Comment and side effects 

Anemia, neutropenia, headaches, nausea, malaise 

Need to take on empty stomach; diarrhea, pancreatitis, 
peripheral neuropathy, lactic acidosis 

Peripheral neuropathy, oral ulcers 
Peripheral neuropathy, insomnia, lactic acidosis, lipoatrophy 
Headache, fatigue, peripheral neuropathy, lactic acidosis 
Nausea, headache, malaise, hypersensitivity reaction, lactic 

acidm.is, lipoatrophy 

Dizziness, anxiety, headache, nightmares, hepatitis; avoid 
during pregnancy; mixed PASO enzyme inducer and 
inhibitor 

Rash, hepatitis, nausea, vomiting, diarrhea, fatigue, head­
aches, rare hematologic toxicity; P-450 enzyme inducer. 

Rash, nausea, headache, hepatitis; P-450 enzyme inducer 

Take with food; diarrhea, hyperlipidemias, abnormal fat 
accumulation, insulin resistance, hepatitis 

Take on empty stomach; nephrolithiasis, hyperlipidemias, 
abnormal fat accumulation, insulin resistance, diarrhea and 
asymptotic hyperbilirubinemia 

Take with food; potent PASO enzyme inhibitor; nausea, 
vomiting, diarrhea, anorexia, hepatitis, hyperlipidemias, 
ahnormal fat accumulation, insulin resistance, circumoral 
paresthesias 

Take with food; headache, confusion, hypcriipidemias, 
abnormal fal accumulation, insulin resistance, nausea, 
diarrhea, hepatitis 

Take with food; nausea, vomiting, diarrhea, hyperlipidemias, 
abnormal fat accumulation, oral paresthesias, headache, 
rash and hepatitis 

Take with food; nausea, diarrhea, rash, headache, 
hyperlipidemia, insulin resistance 

OK to take with food; see individual agents 

See individual agents 
See individual agents 

iJAL 1/31 ClAbacavir available as Trizavir ]00 mg/1:;0 mg/300 mg. 
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Patients failing antiviral regimens or patients with exten­
sive history of antiviral use need special consideration in de­
vising regimens that have the best chance of success. It is es­
sential to obtain a complete history of ARV use, including 
the chronology of ARV regimens, CD4 + counts and viral 
loads, as well as the reasons for change or discontinuation of 
specific medications. Resistance tests that measure either 
genotypic or phenotypic resistance to antiviral medications 
may play an important role in helping guide treatment op­
tions.13 Given the complexity of the decisions involved in 
choosing or changing ARV regimens, it is reasonable for 
physicians without extensive experience with these medica­
tions to consult with colleagues who have more experience 
or with telephone resources such as the National HIV Tele­
phone Consultation Service (Warmline) at (800) 933-3413 of 
the Department of Family and Community Medicine at San 
Francisco General Hospital. 

All patients taking ARV therapy need both laboratory and 
clinical monitoring for adverse medication effects. Complete 
blood count and a chemistry panel with liver function tests 
should be included. Because many antiviral medications al­
ter lipid metabolism, fasting lipid levels should be monitored. 
If lipid abnormalities develop, alternative regimens can be 
considered or the patient can be treated with lipid-lowering 
agents. Patients taking protease inhibitors have a higher inci­
dence of hyperglycemia, which can be treated with dietary 
counseling or antihyperglycemic medications if needed. Of­
ten the most troubling side effects for patients are changes in 
body habitus from loss of subcutaneous adipose tissue in the 
face and limbs and accumulation of visceral adipose tissue in 
the abdomen. A very serious toxicity from antiviral medica­
tions is the development of potentially fatal lactic acidosis 
with multisystem organ failure. Patients on antiviral medica­
tions with complaints of malaise, dyspnea, and nonspecific 
gastrointestinal complaints should be evaluated for hyperlac­
tatemia and liver abnormalities. 14 Potentially fatal hypersen­
sitivity reactions to ARV medications can occur and need to 
be considered especially in patients restarting ARV regimens. 

Management of the 
Immunocompromised Patient 
Not all patients are able to benefit from ARV therapy because 
of intolerance to ARV medications, an inability to adhere to 
complex regimens, or virologic failure secondary to viral re­
sistance. These patients are at risk of progressive decline in 
immune function and in developing opportunistic infections 
and malignancies. In this setting, it is especially important to 
maintain a close doctor-patient relationship to optimize care 
and to help address the medical, psychological, and social 
consequences of illness and disability. 

Prophylaxis Against opportunistic Infections 
Preventing Pneumocystis carinii pneumonia (PCP) and other 
opportunistic infections decreases morbidity and mortality in 
immunocompromised patients. 15,16 When CD4+ lymphocyte 

counts fall to fewer than 200 cells/mm3 or when patients de­
velop symptoms of advanced HIV disease, prophylaxis 
against PCP should be initiated. Prophylaxis has been shown 
to delay or prevent the development of PCP and improve the 
survival and health of HIV-infected persons. Trimethoprim­
sulfamethoxazole (TMP-SMX), one double-strength tablet 
daily, is the drug of choice. For patients unable to tolerate 
TMP-SMX, alternative regimens are available. Prophylaxis 
against toxoplasmosis is generally provided by standard TMP­
SMX regimens for PCP prophylaxis. 

Prophylaxis against Mycobacterium avium complex 
(MAC) disease has been recommended for all patients with 
fewer than 50 CD4+ lymphocytes/mm3. Azithromycin or 
clarithromycin are the drugs of choice. Primary prophylaxis 
against fungal, herpes simplex, herpes zoster, and cy­
tomegalovirus infections is not routinely recommended. Pri­
mary and secondary prophylaxis against many opportunistic 
infections can be discontinued if patients are able to maintain 
CD4 + counts above the high-risk levels for more than 6 
months while on ARV therapy. Recommendations for pro­
phylaxis and discontinuation of prophylaxis change as more 
data become available. The most recent recommendations can 
be accessed through the Internet resources listed in Table 42.1. 

Clinical Manifestations of AIDS 
Nonspecific Symptoms and Signs 
Nearly all patients with progressive HIV disease develop 
weight loss, 17 weakness, malaise, and anorexia. Unexplained 
fevers are common with advanced HIV disease. Investigation 
for specific organ system disease and opportunistic infections 
and malignancies is the first step in evaluating these symp­
toms and signs. This investigation includes evaluations for 
pulmonary disease including PCP and disseminated MAC in­
fection. l !) Sepsis caused by bacteria and fungi (including cryp­
tococcal sepsis) can also be identified. When no specific path­
ogenic process can be found, constitutional symptoms and 
signs are usually attributed to the HIV infection itself. Fevers 
can be treated with nonsteroidal antiinflammatory drugs 
(NSAIDs), but these drugs can be especially nephrotoxic in 
AIDS patients. Weight loss, especially from loss of muscle 
mass, needs to be aggressively worked up and treated. 19 

Skin and Oral Cavity 
Skin and oral cavity lesions are the most frequent fIrst man­
ifestations of AlDS.20 A form of seborrheic dermatitis is the 
most common skin condition found in HIV -infected persons. 
This condition is readily treated with a combination of low­
strength hydrocortisone cream plus ketoconazole cream. Drug 
rashes can be bothersome and serious. Careful investigation 
to identify and discontinue the offending drug (including non­
prescription drugs the patient may be taking without the physi­
cian's knowledge) is essential. 

Kaposi's sarcoma (KS) is an AIDS-defining condition. The 
violaceous to brown lesions can occur anywhere on the body. 
A biopsy can bc required, especially to distinguish KS from 
bacillary angiomatosis, a bacterial condition that can produce 
similar lesions. KS does not require treatment unless the le-



~ions are cosmetically bothersome, bulky. or painful, or the pa­
tient wishes the lesions to be treated. Other skin conditions in­
clude bacterial folliculitis. fungal rashes, and molluscum con­
tagiosum. Herpes zoster infections (shingles) can occur early 
in HIV disease. Herpes simplex infections of the perioral and 
perirectal areas can be extensive and persistent. Treatment with 
oral acyclovir is usually effective, but extensive lesions require 
intravenous acyclovir. Disseminated herpes simplex and zo~ter 
infections usually require intravenous acyclovir treatment. 

Oral candidiasis (thrush) is not an AIDS-defining condi­
tion. Thrush take~ the form of white plaques that can be 
scraped from the tongue or other areas of the oral mucosa. 
Oral candidiasis can also present in an inflammatory form 
with erythema and atrophy hut without white plaques. Treat­
ment with topical or systemic antifungal agents is effective. 
Oral hairy leukoplakia is a viral lesion that appears on the lat­
eral borders of the tongue. Because this condition is asymp­
tomatic and recedes spontaneously. no treatment is required. 
Other oral conditions include KS, angular cheilitis secondary 
to candidal infection, and periodontal disease. 

Eyes 

Cytomegalovirus (CMV) retinitis usually occurs when CD4 + 
lymphocyte counts are lower than 50 cells/mm3. Hemor­
rhages, perivascular exudates, and white, gray, or yellow dis­
coloration of the peripheral retina are characteristic. When 
CMV retinitis is identified, treatment with ganciclovir (Cy­
lovene) or foscamet (Foscavir) should be instituted, as pro­
gression to blindness can occur rapidly and without warn­
ing.21 Cotton-wool spots are nonspecific signs of ischemia 
that are frequently noted on funduscopic examination of many 
AIDS patients. These small white lesion~ with indistinct mar­
gins can come and go and do not threaten vision. 

Lymph Nodes and Hematopoietic System 

Generalized lymphadenopathy caused by HIV-induced nodal 
hyperplasia is common and does not require biopsy or spe­
cific treatment. Treatable causes of lymphadenopathy, in­
cluding lymphoma, tuberculosis, fungal infections, and KS, 
should be considered when suspicious clinical syndromes are 
present, lymphadenopathy i~ asymmetnl:, or prominent hard 
lymph nodes are present. Biopsy may be required in these 
instances. 

All blood cell lines can be affected by HIV infection. Neu­
tropenia is common, with reductions in the absolute neutrophil 
count to fewer than 300 to 500 neutrophilslmm3 frequently oc­
curring in the patient with AIDS. Careful observation, blood 
cultures, and consideration of empiric antibiotic treatment are 
required for severe neutropenia. Granulocytelmacrophage­
stimulating factors can help raise the neutrophil count to non­
critical levels in the presence of drug-induced granulocytope­
nia. Anemia caused by HIV disease can require transfusions or 
erythropoietin therapy. Macrocytosis is a normal hematologic 
response to zidovudine therapy and does nol require or respond 
to treatment. Some patients receiving zidovudine develop ane­
mia with or without macrocytosis, requiring discontinuation of 
the drug or blood transfusion. Thrombocytopenia can occur 
early in the course of HIV infection and does not appear to pre-
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dict disease progression. nor is it a condition that requires treat­
ment. Thrombocytopenia late in the course of HIV disease docs 
not require treatment unles:. bleeding is present.22 

Lungs 

Pulmonary disease is a significant cause of morbidity and 
mortality in HlV -infected persons. 23 The symptoms and signs 
can vary from only minimal shortness of breath or nonpro­
ductive cough to severe respiratory distress. The physical ex­
amination usually reveals tachypnea. Rales and cough with 
purulent sputum are not usually present unless bacterial pneu­
monia or pulmonary tuberculosis is present. Evaluation is 
based on the findings of the chest radiograph and arterial 
blood gas measurements. X-ray findings of PCP and other 
pulmonary processes in AIDS typically show diffuse inter­
stitial infiltrates or alveolar infiltrates. Thoracic and medi­
astinallymphadenopathy and pleural effusions, when present, 
may indicate fungal disease, Mycobacterium tuberculosis in­
fection, lymphoma, or pulmonary KS. Pleural effusions do 
not occur with PCP alone. The chest film is normal in 10% 
of patients with PCP. A negative high-resolution computed 
tomography (CT) scan of the chest in these patients can rule 
out PCP but a positive study is not specific for PCP. Arterial 
blood gas measurements usually show substantial hypoxemia 
with hypocarbia. Lactic dehydrogenase levels are frequently 
elevated in patients with AIDS pulmonary disease but do not 
provide sufficient infonnation on which to base differential 
diagnostic decisions. Abnormalities of chest radiographs or 
arterial blood gases require further diagnostic investigation to 
establish the pathologic diagnosis. 

PCP is one of the most common pulmonary disease in im­
nlunocompromised patients with HIV. Examination of pul­
monary specimens for P. carinii requires sputum induction or 
bronchoscopy; patients with PCP do not spontaneously ex­
pectorate sputum containing P. carinii organisms. P. carinii 
cysts can be detected for at least 3 weeks after initiation of 
therapy. Therefore, patients seriously ill with presumptive 
PCP should be treated empirically, with diagnostic procedures 
performed later. 

First-line treatment of PCP is with intravenous or oral 
TMP-SMX. The duration of PCP therapy is 3 weeks. TMP­
SMX has the added advantage of treating possible concurrent 
bacterial pneumonia. Patients with Pao2 less than 70 mm Hg 
should receive concurrent corticosteroids.24 Patients with 
moderate to severe PCP are usually hospitalized to provide 
monitoring and ensure proper medication administration. 
Marked clinical worsening after 1 week or failure to respond 
after 2 weeks of therapy is a reasonable indication for chang­
ing to an alternative agent. Patients with mild PCP who have 
adequate home support services can be treated as outpatients 
with oral medications. Oral treatment of pcp is with TMP­
SMX or with dapsone plus trimethoprim. PCP recurrences 
can be treated with the same agent that was successful on pre­
vious episodes. 

Other pulmonary pailiogenic processes to be considered in­
clude pneumonia (most commonly caused by Haemophilus in­
fiuenzae, Streptococcus pneumoniae, Legionella pneu11Wphila, 
and M.vcopJasma pneumoniae), tuberculosis, MAC, and KS. 
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Gastrointestinal Tract 
Esophagitis with dysphagia, odynophagia, and retrostcmal pain 
can be caused by Candida albicans, CMV, or herpes simplex 
virus. Candidal esophagitis, which is an AIDS-defining dis­
ease, is most common. In patients with coexisting oral can­
didiasis, systemic treatment with fluconazole or ketoconazole 
should be initiated as an empiric trial. If the patient does not 
have oral candidiasis or a previous case diagnosis of AIDS, 
esophagoscopy with biopsies and cultures is advised to es­
tablish the diagnosis and direct therapy. Treatment of CMY 
esophagitis with ganciclovir or foscarnet and of herpes 
esophagitis with acyclovir is usually effective. 

Chronic diarrhea with weight loss can occur in inununo­
compromised patients. Bacterial cultures and parasite deter­
mination should be performed to identify treatable causes 
such as Shigella, Salmonella, and Campylobacter infections 
or Cryptosporidium or other parasitic infestations. Clostrid­
ium d{fficile titers should be determined. 

Perianal disease, most conunonly caused by herpes sim­
plex virus infections, requires prolonged therapy with oral 
acyclovir. Extensive perianal disease requires intravenous 
therapy. 

Liver disease can be the result of drug toxicity, hepatitis, 
or other infections and malignancies. Patients with laboratory 
findings suggesting a predominantly obstructive pattern (ele­
vated alkaline phosphatase) should undergo ultrasound ex­
amination to rule out hepatic masses or biliary tract obstruc­
tion. An AIDS-associated cholangiopathy with slrictures and 
papillary stenosis can be identified by upper endoscopy with 
retrograde cholangiography. Sphincterotomy can ~ffectively 
palliate symptoms of a biliary tract obstruction. When the ul­
trasound examination is negative, MAC disease, tuberculosis, 
fungal diseases, or other infiltrative hepatic processes should 
be considered (see Chapter 90). 

Gynecologic Problems 
Women with HIV infection can have severe, persistent vagi­
nal candidiasis (see Chapter lO2). Prolonged or repeated an­
tifungal treatment is often necessary. Cervical dysplasia and 
cancer are also more frequcnt and more aggressive than in 
women not infected with HIV. Papanicolaou smears should 
be examined every 6 months; dysplasia should be evaluated 
by colposcopy.25 

Renal and Adrenal Disease 
The most common renal problem is drug toxicity. Special at­
tention is required when patients are taking TMP-SMX, 
NSAIDs, or other drugs known to cause nephrotoxicity. HIV­
associated nephropathy with renal failure can occur, most 
conunonly among patients who have been intravenous drug 
users, hypertensive patients, or those who have coexisting in­
trinsic renal disease. Adrenal insufficiency, characterized by 
hypotension and blunted stress response, can occur. 

Neurologic Problems 
Neurologic problems26•27 occurring in immunocompromised 
patients include peripheral neuropathies, myelopathies, and 
central nervous system (CNS) disorders. The most common 

CNS disorders is the AIDS dementia complex and is usually 
a late manifestation of HIV disease. Dementia can present 
with cognitive impairment, motor disturbances, or behavioral 
dysfunction. The most typical presentation is confusion, for­
getfulness, and lethargy. Predominant features can also in­
clude ataxia and clumsiness. Behavioral changes are domi­
nated by apathy, listlessness, and withdrawal. The major cause 
of the AIDS-dementia complex is HI Y infection of the brain. 
The diagnosis is onc of exclusion of other treatable causes of 
CNS disease. Treatment with effective ARV regimens can 
improve dementia. 

The differential diagnosis of CNS disorders includes cryp­
tococcal meningitis, toxoplasmic encephalitis, CNS lym­
phoma, and progressive multifocal leukoencephalopathy. 
Cryptococcal meningitis can present with the AIDS-demen­
tia complex, fever, photophobia, headache, or stiff neck. 
Serum and cerebrospinal fluid cryptococcal antigen tests are 
positive more than 90% of the time. Treatment with ampho­
tericin B or fluconazole is usually effective.2s Toxoplasmic 
encephaiitis29 can present as the AIDS-dementia complex but 
also can cause seizures and focal neurologic signs. Empiric 
treatment is usually given when suspicious lesions on CT or 
magnetic resonance imaging scans are noted. Failure to re­
spond clinically or radiologically within 2 weeks can be an 
indication for a brain biopsy to rule out lymphoma and other 
eNS problems. 

Lymphomas 
Multisystem lymphomas, including non-Hodgkin's lym­
phoma.3o can occur in the thoracic and abdominal lymph 
nodes, gastrointestinal tract, bone marrow, brain. and other 
organs. Systemic disease can be treated with combination 
chemotherapy and/or radiation therapy. 

HIV Disease in Children 
Infcction with HIV can occur transplacentally, at the time of 
delivery, and with breast-feeding. Because treatment with 
ARV therapy can greatly reduce the rate of perinatal trans­
mission, all pregnant women at risk for HIV infection should 
be offered counseling and testing. HIV-infected mothers 
should be counseled about the benefits of ARV therapy and 
offered trcatment. They should be discouraged from breast­
feeding when there are safe alternatives. 

The diagnosis of HIV infection in infants is complicated by 
the presence of maternal antibodies for HIV until the age of 15 
months. A definitive diagnosis can usually be made earlier with 
viral assays. HIV DNA PCR is the preferred assay for detect­
ing infection. Infants born to HIV-positive mothers should be 
tested within 48 hours of birth. A positive test should be con­
firmed with a repeat test as soon as possible. If the initial test 
is negative, follow-up testing should occur at I to 2 months and 
again at 3 to 6 months of age. Infants at risk for HIV infection 
should be given PCP prophylaxis with TMP-SMX at age 4 to 
6 weeks until HIV infection has been ruled in or oul. 31 

HIV -infected children should have CD4 + counts with CD4 + 
percentages and viral load testing every 3 months. Because chil-



dren have higher CD4 + counts than adults, percentage of CD4 + 
cells is a better marker of immunosuppression than absolute 
CD4+ counts, HIV-infected children should receive pcp pro­
phylaxis for the first year of life regardless of CD4 + count, with 
subsequent prophylaxis based on immune status. HN -positive 
children should receive routine diphthetialpertussis!tetanus 
(DPT), H. influenzae type b (HiB), and inactivated (intramus­
cular) poliovirus vaccine at standard intervals. Mumps/measles! 
rubella (MMR) vaccination should be given on schedule unless 
the child is profoundly immunocompromised. Oral poliovirus 
vaccine should not be given to lllV-infected children or to 
household members living with immunocompromised persons. 
Influenza and pneumococcal vaccines are recommended for 
children with symptomatic mv infection. 

In children, immunosuppression from AIDS usually pres­
ents with constitutional symptoms (e.g., fever and failure 
to thrive), oral candidiasis, lymphadenopathy, hepato-spleno­
megaly, and persistent or recurrent bacterial infections. Viral 
infections can also be severe and persistent. Pulmonary man­
ifestations include pcp and lymphocytic interstitial pneu­
monitis. Gastrointestinal complications include diarrhea and 
candidal esophagitis. Neurologic and developmental prob­
lems also occur and must be evaluated thoroughly. 

ARV therapy in children has been shown to slow disease 
progression and lower mortality. Therapy should be consid­
ered in H1V-infected children with evidence of immunosup­
pression. As in adults, issues of adherence need to be ad­
dressed prior to starting therapy. Families with HIV -positive 
children need a family-centered approach from a multidisci­
plinary care team. 
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43 
Bacteremia and Sepsis 

William J. Curry and Peter R. Lewis 

Bacteremia indicates the presence of viable bacteria in the cir­
culatory blood and is usually defined clinically as positive blood 
cultures. 1 A cascade of local and systemic regulatory mecha­
nisms, both proinflammatory and antiinflammatory, exist to pr0-

tect against endothelial damage caused by a variety of nonspe­
cific insults including infection. The systemic inflammatory 
response syndrome (SIRS) denotes clinical response to en­
dothelial damage including two or more of the following: (I) 
temperature higher than 38°C or lower than 36°C; (2) respira­
tory rate more than 20 breaths per minute, or a peoz less than 
32 mm Hg; (3) pulse higher than 90 beats per minute; or (4) 
white blood cell count more than 12.0 X 1Q9/L or less than 
4.0 X 10"/L, or more than 10% immature neutrophils. When the 
clinical insult is a documented infection, sepsis is present. If 
counterregulatory mechanisms fail, endothelial damage pro­
gresses, leading to severe sepsis (previously the sepsis syn­
drome), which includes hypotension and hypoperfusion mani­
fested by lactic acidosis, oliguria, or altered mental status. 
Finally, septic shock occurs when hypotension and hypoperfu­
sion abnormalities persist despite adequate fluid resuscitation.2,3 

Epidemiology 
Despite advances in antimicrobial therapy and circulatory 
support, sepsis is the 12th leading cause of death in the United 
States.' It is estimated that 400,000 to 700,000 cases of sep­
sis occur annually; mortality can approach 40% in uncom­
plicated sepsis, and 80% in severe sepsis and septic shock.5,6 

The increasing age of the United States population, in­
creased utilization of invasive medical devices, and survival 
rate improvements in individuals at risk for sepsis (elderly, 
neonates, and patients with comorbidities such as diabetes 
mellitus, cancer, or human immunodeficiency virus infection) 
will cause an increase in sepsis incidence. Increasing antibi­
otic resistance and increased nosocomial infection rates will 
also increase sepsis incidence.7.s 

Gram-negative organisms cause 50% to 60% of sepsis in 
the intensive care unit. Gram-positive organisms account for 
35% to 40% of cases, with fungi, viruses, and protozoa im­
plicated in the remaining cases. As many as 20% of sepsis 
cases have negative blood cultures. Sites of infection most 
commonly implicated include genitourinary, gastrointestinal, 
and respiratory tracts, and the skin. 

Genetic factors have been identified that increase suscep­
tibility to and mortality of septic shock. A specific allele 
within the tumor necrosis factor-a (TNF-a) gene promoter 
causes enhanced production of TNF-a. Increased levels of 
this proinflammatory cytokine lead to physiologic and meta­
bolic manifestations of septic shock.9 Genetic factors affect­
ing host response to infections have not been clearly under­
stood to date, and certainly not controlled for in studies of 
sepsis and specific treatments. 

Pathophysiology 
The pathophysiology of sepsis is complex,7 involving inter­
action with microbial signals, humoral mediators, mono­
nuclear and polymOIpbonuclear leukocytes, platelets, lym­
phocytes, and vascular endothelium. With gram-negative 
infections, the microbial signal is endotoxin, which prompts 
a release of proinflammatory mediators that include cytokines 
such as interleukin-l (JL-l), JL-6, JL-8, TNF-a, platelet acti­
vating factor, and prostaglandins. These mediators eliminate 
damaged tissues, promote growth of new tissue, and fight 
pathogens, foreign antigens, and neoplastic cells.lO As clini­
cal trials that attempted to block the proinflammatory effects 
of the mediators have been unsuccessful, it has been recog­
nized that antiinflammatory mediators play a critical role in 
the sepsis cascade as well. 11 To maintain balance after proin­
fiammatory mediators are released, antiinflammatory media­
tors such as IL-4, IL-lO, IL-II, soluble tumor necrosis factor 
receptors, and transforming growth factor are released. Anti-



inflammatory effects include alteration in monocyte function, 
decreased antigen presenting activity, and reduced production 
of proinflammatory cytokines.12 When balanced. the human 
host displays no or mild evidence of systemic signs or symp­
toms. When a mismatch occurs between proinflammatory and 
antiinflammatory mechanisms, or in the setting of an exces­
sive infectious insult, sepsis develops. 

Sepsis in Adults 

Clinical Features 
The systemic signs of sepsis include fever, hypothennia. 
tachycardia, or tachypnea. Oliguria or altered mental status 
indicates progression to severe sepsis, and persistent hy­
potension indicates septic shock. Although these signs may 
occur abruptly, they may also present subtly, particularly in 
the elderly (see Chapter 24). 

Early clues to the diagnosis of sepsis include tachypnea and 
in older patients disorientation or confusion. Cutaneous man­
ifestations of sepsis may also be helpful in diagnosis. Pe­
ripheral cyanosis is a common finding caused by hypoperfu­
sion. A petechial rash may indicate infection with Neisseria 
meningitidis or Haemophilus injluenzae, or may be associated 
with a tick-borne illness such as Rocky Mountain spotted 
fever, Lyme disease, or ehrlichiosis. Erythroderma is seen 
with toxic shock syndrome caused by Staphylococcus aureus 
or Streptococcus pyogenes. 

Laboratory fmdings include respiratory alkalosis second­
ary to tachypnea followed by lactic acidosis and hypoxemia 
as sepsis worsens. Positive blood cultures confirm the pres­
ence of bacteremia. Leukocytosis with left shift is frequently 
seen, but neutropenia and thrombocytopenia secondary to in­
creased endothelial adherence and immunologic mechanisms 
imply a poor prognosis. Hyperglycemia (due to increased glu­
coneogenesis) is common. In diabetic patients, severe infec­
tion may precipitate diabetic ketoacidosis (see Chapter 120). 
Liver dysfuuction due to endothelial damage and hypoperfu­
sion may cause hyperbilirubinemia, transaminasemia, and al­
kaline phosphatase elevation. 13 

Diagnostic Evaluation 
A thorough history and physical examination are the mainstays 
of diagnosis. Appropriate testing must be individualized, but 
generally includes a complete blood count, blood chemistry 
profile, coagulation studies, arterial blood gases, urinalysis and 
culture, blood cultures, electrocardiogram, and chest radiogra­
phy. In the septic-appearing patient, an aggressive search for 
an infectious source is important to guide therapy. 

Treatment 

Cardiovascular Support 
Sepsis and septic shock must be managed aggressively. Pa­
tients frequently require care in an intensive care unit. Con­
sultation with intensivists and infectious disease specialists 
should be considered. Support of the cardiovascular system 
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is of primary initial concern. Volume infusion to restore blood 
pressure, capillary refill, mental function, and urine output to 
a minimum of 0.5 mUkglh is mandatory. Neither colloids nor 
crystalloids have been proven superior to the other as a vol­
ume expander during septic shock. Adequate oxygen deliv­
ery is ensured by providing inspired supplemental oxygen or 
mechanical ventilation. The benefit of blood transfusion to 
improve oxygen delivery should be balanced against the in­
herent risks. Factors such as cardiopulmonary disease, hema­
tocrit, and age should be considered. 

Dopamine may be used at low doses (2-5 Wl/kgl 
min) to improve renal perfusion or at a midrange (5-10 
JLg/kglmin) or higher (]()-20 JLg/kglmin) rate for inotropic, 
chronotropic, and vasopressor effects. Pressors may improve 
or reverse shock but have not been shown to improve over­
all survival. 14 Invasive monitoring (e.g., Swan-Ganz catheters 
and intraarterial blood pressures) should be considered for all 
patients with hypotension, low systemic vascular resistance, 
and high cardiac output due to septic shock. A mean capil­
lary wedge pressnre of I2 to 18 mm Hg is desirable. 

Antibiotic Selection 
After appropriate culture specimens have been obtained, 
treatment with empiric broad-spectrum antibiotics to cover 
suspected pathogens should be started. Antibiotic therapy is 
not absolutely curative because it cannot prevent damage by 
previously released endotoxin, TNF-a, and the other media­
tors.13 Local antibiotic susceptibility patterns must be con­
sidered, and knowledge of previous adverse reactions to 
antimicrobials is necessary. Table 43.1 lists common site-spe­
cific bacterial etiologies of sepsis and suggestions for empiric 
therapy,lS Appropriate broad-spectrum antibiotic selection is 
important. Studies of antibiotic usage have demonstrated in­
appropriate selection in 22% to 64% of cases.14 

Antibiotics should be administered intravenously. In­
creased loading doses to account for an expanded volume of 
distribution in the septic patient may be required. Dosage ad­
justments must be made in response to antibiotic levels, re­
nal and hepatic function, cultures and sensitivities of offend­
ing organisms, and clinical response. Agents that cross the 
blood-brain barrier are necessary at high doses to treat menin­
gitis and other central nervous system (eNS) infections. Mul­
tiply resistant organisms such as methicillin resistant S. au­
reus or Pseudomonas require therapy with more than one 
antibiotic. A minimum of 10 to 14 days of appropriate cov­
erage is recommended, although depending on clinical re­
sponse, continuation of therapy may not require hospitaliza­
tion for the entire treatment period. The use of a quality 
standard in the form of a therapeutic pathway or algorithm 
for the treatment of sepsis and bacteremia can lead to im­
proved treatment and decreased mortality.14 

Adjunctive Therapy 
Attempts to modify cytokine (mediator) release and action 
have had limited success to date. No new agent has been 
brought to market, indicative of difficulties in developing 
treatments for a heterogeneous patient population. In gram­
negative sepsis, the use of steroids or naloxone has not shown 



J70 William J. Curry and Peter R. Lewis 

Table 43.1. Common Etiologic Agents and Empiric Therapy for Patients with Bacteremia/Sepsis 

Source Organisms Empiric therapy 

Pneumonia 
Community acquired Streptococcus pneumoniae 

Haemophilus influenzae 
Klebsiella pneumoniae 
LegioneJ/a 

Cefuroxime ± macrolide 

Nosocomial Pseudomonas aeruginosa 
Staphylococcus aureus 

Aminoglycoside + ceftazidime 
or 

Urinary tract infection 

Intraabdominal infection 

Pelvic infection 

K. pncumoniae 
Enterohacter 

Escherichia coli 
P. aeruginosa 
Klebsiella 
Proteus 
Serratia 

Bacteroides 
Enterococcus 
f. coli 
Klebsiella 
Enterohacter 

Bacteroides 
f. coli 
Neisseria gonorrhoeae 
Enterobactcr 
Klebsiella 
Chlamydia 

Vancomycin + antipseudomonal penicillin 

Ceftriaxone 
or 

Ampicillin + gentamicin 

Quinolones 

Clindamycin + aminoglycoside 
or 

Clindamycin + aztreonam 
or 

Imipenem 

Clindamycin + gentamicin 
or 

Cefoxitin 

CNS infection S. pneumoniae, community 
acquired 

Cefotaxime 
or 

Gram-negative bacilli, 
nosocomial 

Neisseria meningitidis 
Listeria 

consistent clinical benefit. Initial studies of the use of anti­
bodies to endotoxin have demonstrated a small benefit in 
some patient subgroup populations. Because these agents are 
expensive, the widespread addition of monoclonal antibody 
therapy for sepsis would significantly increase health care 
costs with marginal overall clinical benefit. 12 

Studies are ongoing for other agents. 16 Soluble TNF re­
ceptor (a naturally occurring antagonist to TNF-a) is being 
considered as an adjunct to therapy after initial protection was 
demonstrated in experimental models. 1} Interleukin-I recep­
tor antagonist (lL-l ra) improves outcome in patients with sep­
tic shock. Clinical trials of cyc100xygenase and nitrous oxide 
inhibitors, granulocyte colony-stimulating factor, recombi­
nant human activated prolein C, nuclear factor KB, and ex­
tracorporeal adsorbents are under way.17- 19 

Sepsis in Infants and Children 
Bacteremia and sepsis represent significant causes of mor­
bidity and mortality among newborns and young children. 
However, the rates in industrialized nations are declining in 
large measure due to improvements in neonatal care, includ­
ing intrapartum chemoprophylaxis against group B strepto­
coccus (GBS), and higher immunization rates against H. 
inJluenzae type B (HiB), and Streptococcus pneumoniae. Bac-

Ceftriaxone 
or 

Vancomycin + ceftriaxonc 

terernia is more likely to be occult in infants and children, 
compared with adults. Infants and children who are bac­
teremic may be clinically well, and suitable for management 
as outpatients, or clinically ill or even septic upon their pres­
entation, and require hospitalization for definitive evaluation 
and treatment. Risk factors for bacteremia and its complica­
tions (pneumonia, septic arthritis, osteomyelitis, meningitis, 
sepsis, and death) among newborns and young children in­
clude prematurity, prolonged hospitalization and intensive 
level of care, immunosuppression, and lack of immunization. 

Epidemiology 
Newham sepsis occurs in 1 to 10/1000 live births 20; attack 
rates are higher in premature and very low birth weight in­
fants. Newborn deaths in the United States due to sepsis de­
clined by 25% between 1979 and 1994; nearly half of the 
deaths occurred in those horn prematurely.21 Among tenn 
newborns, GBS is the number one cause of sepsis and death, 
followed by Escherichia coli (Table 43.2)22 

Bacterial sepsis in premature neonates requiring prolonged 
hospitalization may he due to nosocomial pathogens such as 
coagulase-negative Staphylococcus and Pseudomonas. An­
other class of infectious agent producing sepsis in the criti­
cally ill premature infant is yeast and fungi, in particular Can­
dida species. For both premature and term newborns the case 



fatality rate is higher for sepsis caused by gram~negative 
pathogens. 

In general, the rates of bacteremia and the risk of serious 
sequelae, including death, due to bacteremia decline follow­
ing the newborn period. GBS remains the most common cause 
of bacteremia and sepsis through the first month of life in 
term neonates. From 3 months of age onward, the most com­
mon cause of bacteremia, meningitis, and death in children is 
S. pneumoniae; peak attack rates occur between 6 and 24 
months of age. In the era of universal vaccination against RiB, 
upward of 80% of episodes of bacteremia in this age group 
is due to S. pneumoniae. 23 Chief among the remaining iso~ 
lates are Neisseria meningitidis and Salmonella spp. Although 
much less common than pneumococcal bacteremia, morbid~ 
ity and mortality is much higher for meningococcal bac~ 
teremia. 

Clinical and Diagnostic Features 
Newborns, and young children with bacteremia may present 
with very nonspecific symptoms (e.g., poor feeding or ini~ 
tability) and/or signs (e.g., fever), and an absence of localiz­
ing features. In general, the more premature the neonate, or 
younger the child, the greater the potential for devastating 
consequences from unrecognized bacteremia. 

Risk factor appraisal begins during pregnancy, labor, and 
delivery. Premature rupture of membranes, premature deliv­
ery, maternal GBS colonization or chorioamnionitis at deliv~ 
ery, and prolonged rupture of membranes greater than 18 
hours in term pregnancy increase the risk for bacteremia and 
sepsis. Other risk factors during the newborn and early child­
hood period include congenital anomalies (e.g., genitouri­
nary), the postoperative state, known exposure to a subject 
with bacterial invasive disease, crowding such as may occur 
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in day~care centers, and African-American race. Nearly 
half of neonates with early-onset (less than 7 days of age) 
GBS sepsis have no risk factors other than maternal GBS 
colonization.22 

Physical examination commences with detailed observation 
of appearance and behavior. Even systematic infant observa­
tion scales have limited sensitivity in detecting serious bacte­
rial infection24 and should therefore guide, not determine, pa­
tient management. Vital sign abnormalities may represent the 
only clinical clues to the presence of bacteremia or sepsis. Such 
newborns and young children may be tachypneic, tachycardic, 
and/or febrile; hypotension, despite adequate fluid resuscita­
tion, is an ominous sign and may be indicative of septic shock. 
Pediatric fever assessment warrants special comment. Whereas 
hypothermia or temperature instability may be an indicator of 
bacteremia or sepsis in the neonate, most infants and young 
children presenting with serious bacterial infection will have 
elevated temperature. Temperature thresholds for increasing 
the clinician's suspicion for bacteremia include 38°C (100.4°F) 
in infants younger than 3 months of age, and 39°C (lOZ.Z°F) 
in those 3 months of age or older. 

Clinicians should be guided by their observations and vi­
ta! signs during the child's examination and diligently search 
for localizing features such as rales, a warm and erythema~ 
tous joint, or petechial rash. It should be noted that a nonfo~ 
cal physical examination does not exclude the possibility of 
a serious bacterial infection. In one study, 26% of young chil­
dren presenting with fever, white blood cell (WBC) count 
=::20,OOO/mm3, and an absence of respiratory findings on ini­
tial physical examination had radiographic evidence of pneu­
monia,25 a certain percentage of which were complicated by 
bacteremia and/or sepsis. 

Following the history and physical examination, the clini­
cian must detennine the scope of testing utilized to assist di-

Table 43.2. Common Pathogens and Antibiotic Regimens in Children with Bacteremia and Sepsis 

Age group or population 

Newborn 
Term 

Preterm 

Postnatal to 3 months 

Three months to 3 years 

Immunocompromised 

Nosocomial 

Septic shock 

Pathogens 

GBS, E. coli (and other gram~neg. 
enterics), Listeria, S. aureus 

As for term newborns, plus nosocomial 

As above for term neonate 

S. pneumonia, S. aureus, GABHS, Salmonella 
sp., N. meningitides, HiB (unvaccinated) 

As for immunocompetent plus nosocomial 

Coagulase~negative staphylococcus, 
S. aureus, enterococcus, Enterobacter sp., 
Pseudomonas, Candida sp. 

N. meningitidis, GBS, f. coli (and other gram~ 
neg. enterics), Pseudomonas, S. pneumoniae, 
S. aureus 

Antibiotic regimen(s) 

Ampicillin plus cefotaxime or aminoglycoside 
or ceftriaxone 

As above and below 

As above for term neonate 

Semisynthetic antistaphylococcal penicillin 
plus cefotaxime or ceftriaxone 

Extended-spectrum penicillin plus aminoglycoside 

Nafcillin plus ceftazidime or cefotaxime 
Extended~spectrum penicillin plus 

aminoglycoside 
Vancomycin for methicillin-resistant 

S. aureus 
Amphotericin B for Candida sp. 

As above for nosocomial, vancomycin if 
catheter related 

GBS - group B streptococcus; S. aureus = Staphylococcus aureus; GABHS = group A J3~hemolytic streptococcus; HiB = 
Haemophilus influenzae type b; E. coli = Escherichia coli; S. pneumonia = Streptococcus pneumoniae; N. meningitidis = Neis~ 
seria meningitidis. 



372 William J. Curry and Peter R. Lewis 

agnosis and management. Selecting appropriate laboratory 
and radiology testing is more straightforward for the ill or 
frankly septic-appearing newborn or young child. Greater 
practice variation and debate exist concerning the necessary 
diagnostic testing of the well-appearing child older than 1 
month of age presenting with fever alone. 

An elevated WEC count, although having a low positive 
predictive value for serious bacterial infection, may be in­
dicative of bacteremia. Neutropenia may be a marker of sep­
sis, particularly in the premature neonate. Whereas some pro­
tocols for the evaluation of well-appearing children older than 
3 months of age presenting with fever base the decision to 
collect a blood culture on the WBe count, a culture should 
routinely be obtained in the neonate or infant younger than 1 
month of age presenting with fever. Lumbar puncture for cere­
brospinal fluid (CSF) analysis and culture is routinely per­
fanned in neonates and young infants suspected of having 
bacteremia and sepsis; it is less commonly required in older 
(2::3 months of age), well-appearing, immunocompetent in­
fants presenting with fever alone. Urinalysis with culture and 
chest x-ray are less likely to be a part of the septic workup in 
the immediate newborn period, whereas urinalysis, in partic­
ular, may assist in the evaluation of the young child present­
ing with fever. 

Stool WBC measurement and culture may be indicated 
when diarrhea is present. Gram stain and culture of other po­
tentially infected body fluid (e.g., joint synovial nuid) that 
may represent a source for or metastatic focus of bacteremia 
will be guided by the history and clinical examination. Blood 
chemistries, coagulation studies, and blood gas measurements 
may be required in the ill or septic-appearing patient. Hypo­
glycemia and hyperbilirubinemia may herald bacteremia and 
sepsis in the newborn. 

Management 
Even with the addition of selected diagnostic testing to a thor­
ough risk factor assessment, history, and physical examina­
tion, serious bacterial infection may remain occult upon ini­
tial examination. For example, 3% to 6% of cases of occult 
pneumococcal bacteremia are complicated by meningitis, re­
sulting in death 8% to 150/0 of the time.26 This emphasizes 
the importance of serial reassessment as the cardinal feature 
of patient management. Reevaluation of the infant older than 
1 month of age presenting with fever alone as a potential 
marker of bacteremia may safely occur in the outpatient set­
ting, if follow-up and means of communication of blood cul­
ture results are deemed reliable. For the newborn or infant 
younger than 1 month of age, reassessment should occur in 
the inpatient setting. Careful inpatient observation of tetm 
neonates born to mothers receiving intrapartum antibiotic pro­
phylaxis against GBS is warranted through the first 48 hours 
of life; 90% of cases of GBS sepsis display signs and symp­
toms within the first 12 hours of life. 

For obviously ill-appearing neonates and young children, 
prompt attention to supportive care (airway management, 
fluid resuscitation, and nutritional support) is warranted. Em­
piric intravenous antibiotics should be selected based on likely 

pathogens and known susceptibility patterns (Table 43.2). Of 
increasing concern is the rise of pneumococcal strains resist­
ant to penicillin and ceftriaxone, and E. coli resistance to 
ampicillin. Systemic antifungal therapy is required if fungal 
sepsis is documented or suspected. If indwelling central ve­
nous or umbilical catheters are identified as a source of in­
fection, they should be removed, and, as necessary, replaced. 
Tn rare cases, such as necrotizing fascitis due to group A {3-
hemolytic streptococcus, surgical debridement or abscess in­
cision and drainage becomes a necessary component of sep­
sis management. 

Optimal management of the well-appearing infant or young 
child with suspected or documented bacteremia is uncer­
tain.26,27 At the time of initial evaluation in the outpatient or 
emergency department setting, some practice guidelines ad­
vocate the use of empiric oral (typically amoxicillin) or par­
enteral (typically ceftriaxone) antibiotic therapy. It is unclear, 
in the era of the vastly predominant pneumococcal bac­
teremia, that empiric antibiotic therapy decreases the inci­
dence of complications, and, if it does, whether parenteral 
therapy is superior to oral therapy. 28,29 

For the child being managed as an outpatient who proves 
to have documented bacteremia, prompt reevaluation is es­
sential. Added or repeat diagnostic testing may be indicated. 
Ill-appearing patients, and those with more virulent pathogens 
(e.g., Neisseria), should be hospitalized and receive appro­
priate parenteral antibiotics and supporti ve care. The major­
ity of patients will have pneumococcal bacteremia, be well 
appearing on follow-up, and be suitable for outpatient antibi­
otic therapy if compliance and follow-up are assured.29 

Bacteremia in Special Populations 
Immune suppression increases the risk of bacteremia and sep­
sis for pediatric and adult patients alike. Immunosuppression 
may be a function of age as demonstrated by the increased 
incidence of bacteremia and its complications in premature 
neonates and geriatric adults. Pediatric and adult immuno­
suppressed popUlations include patients receiving chronic 
steroids, cancer patients receiving chemotherapy when neu­
tropenic, solid-organ transplant recipients on chronic im­
munosuppressive therapy, HIV-infected patients with low 
CD4 counts, and sickle cell and other asplenic individuals. 
These subpopulations of patients experience more frequent 
hospitalizations and invasive testing, treatment, and monitor­
ing. Therefore, they are at heightened risk for colonization 
and infection with nosocomial and multiple drug-resistant 
pathogens. Patients with central-venous catheters are at 
increased risk for bacteremia and sepsis due to coagulase­
negative staphylococci, S. aureus, and Candida sp. Neu­
tropenic children and adults have increased susceptibility to 
gram-negative organisms such as Pseudomonas and gram-pos­
itive organisms such as S. aureus and Streptococcus viridans. 

While these patients may experience bacteremia with un­
common pathogens and nonbacterial sepsis particularly when 
hospitalized, in the outpatient setting they are still more likely 
to experience bacteremia and sepsis due to common patho-



gens such as S. pneumoniae. Asplenic patients (functional or 
surgical) are at increased risk for serious bacterial infection 
with S. pneumoniae and other encapsulated organisms such 
as HIB and Neisseria. 

Prevention 
Primary prevention of bacteremia and sepsis in children and 
adults begins with reducing the incidence of disease states 
that carry an increased risk of bacteremia and sepsis such as 
cancer, AIDS, and neonatal prematurity. Added methnds of 
prevention include optimal nutrition (e.g., breast-feeding in 
infancy and enteral feedings in intensive care unit patients), 
limitation of invasive testing and treatment, avoidance of in­
appropriate hospitalization, attention to hand washing and an­
tiseptic techniques, judicious use of antibiotics, chemopro­
phylaxis, immune-modulation, and immunization. 

Examples of effective chemoprophylaxis shown to de­
crease bacteremia and sepsis include intrapartum antibiotics 
for GBS and penicillin for children with sickle cell disease 
(SCD). It should be noted that some authorities believe that 
intrapartum antibiotics for GBS may increase the rate of 
neonatal gram-negative sepsis, and the future role of peni­
cillin for children with SCD in the dawning era of effective 
pediatric pneumococcal vaccination (see below) remains un­
certain. Routine antibiotic prophylaxis in the afebrile neu­
tropenic patient is not advised. 

Immune-modulating agents such as granulocyte colony­
stimulating factor (G-CSF) are being evaluated as prophy­
lactic agents in the prevention of bacteremia and sepsis within 
special populations such as very low birth weight premature 
neonates and cancer patients with neutropenia. 

Vaccination remains one of the most effective available re­
sources to prevent bacteremia and sepsis in children and adults 
as witnessed by the plummeting rate of invasive RiB disease 
in children. Preliminary data regarding the newly licensed 
pneumococcal seven-valent conjugate vaccine for universal 
childhood immunization indicate that it provides protection 
against more than 80% of the strains responsible for invasive 
disease in children younger than age 5, including, importantly, 
drug-resistant ones. It is hoped that universal pneumococcal 
childhood vaccination will make invasive pneumococcal dis­
ease vaccine-preventable. Finally, whereas young children 
and older adults are appropriately targeted for receipt of pneu­
mococcal conjugate and polysaccharide vaccines, respec­
tively, it should be noted that patients between the ages of 2 
and 64 years may well have an indication for pneumococcal 
vaccination that should not be overlooked.3o 

Family Issues 
Illness in one member of a family has the potential to 
change the structure and function of the family unit (see 
Chapter 4). Additional family members, particularly the 
very young and old, may become afflicted with the same 
serious bacterial illness (e.g., meningitis). Unexpected se­
vere illness may overwhelm the capacity of the family to 
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adapt, especially when infants and children are affected and 
die. Regular physician contact and communication with the 
patient and family members regarding the patient's illness, 
treatment, and prognosis represent an essential component 
of effective patient care. 
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Infectious diseases that family physicians deal with less com­
monly but should be cognizant of include toxoplasmosis, trichi­
nosis, psittacosis. giardiasis, Lyme disease, Rocky Mountain 
spotted fever, and illness caused by hantavirus. All of these dis­
eases have the potential for causing severe morbidity and mor­
tality in humans. In the case of Rocky Mountain spotted fever, 
early diagnosis and treatment may he lifesaving. 

Toxoplasmosis 
Family physicians are treating more cases of acquired im­
munodeficiency syndrome (AIDS) and are involved in the 
care of immunosuppressed cancer patients, and toxoplasmo­
sis may affect these patients. For this reason and because of 
its continuing disease-causing role in children and infants, 
toxoplasmosis is a disease that is becoming more important 
to family physicians. 

Etiology and Epidemiology 
Toxoplasma gondii is an obligate intracellular protozoan par­
asite of the subphylum Apicomplexa, class Sporozoasida, and 
order Eucoccidiorida. The term toxoplasmosis describes the 
clinical disease caused by this parasite. Toxoplasma infection 
is generally asymptomatic in immunocompetent patients. 

T. gomiii is distributed worldwide; birds, cats, and other do­
mesticated animals serve as reservoirs. The definitive hosts are 
cats. T. gondii has fonr life forms: the oocyst (spread in the fe­
ces of the cat), the tachyzoite (the invasive form), the tissue 
cyst, and the slower-growing, dormant fonn of T. gondii, the 
bradyzoite. I The presence of cats appears to be of primary im­
portance in transmission of the infection to humans; 3% to 70%, 
depending on the geographic location and population group, of 
humans who reach adulthood in the United States will be in­
fected with toxoplasma. The two major routes of transmission 
of toxoplasma to humans are oral and congenital. Transmis­
sion may also occur, however, by organ transplantation. 

T. gondii may actively invade and infect virtually all cell 
types. The risk of toxoplasmic encephalitis in human im­
munodeficiency virus (HIV)-infected patients increases as the 
CD4 + count falls, and up to half of IIIV -infected, toxoplasma­
seropositive humans will develop toxoplasmic encephalitis. 

Clinical Features 
Clinically, toxoplasmosis is divided into four categories: (1) 
acquired disease in immunocompetent patients, (2) acquired 
or reactivated disease in immunodeficient patients, (3) ocu­
lar, and (4) congenital. The clinical manifestations are usu­
ally nonspecific and a large differential diagnosis must be 
considered. 

Acute Acquired Toxoplasma Infection in 
the Immunocompetent Patient 
In the immunocompetent patient the clinical course is mild 
and self-limited. Symptoms usually resolve within a few 
months. Only 10% to 20% of cases of toxoplasma infection 
in the adult are symptomatic. It may present simply as asymp­
tomatic cervical lymphadenopathy . There may also be malaise, 
fever, myalgias, night sweats, sore throat, a maculopapular 
rash, and hepatosplenomegaly, and a few atypical lympho­
cytes may be present on blood count. Unilateral chorioretini­
tis may occur. 

Acute Toxoplasmosis in the 
Immunodeficient Patient 
Toxoplasmosis in immunocompromised patients may be due 
to either newly acquired or reactivated infection. Toxoplas­
mosis in AIDS patients commonly presents as toxoplasmic 
encephalitis. Toxoplasmic encephalitis is the most frequent of 
focal central nervous system lesions in AIDS. Hemiparesis 
and abnormalities of speech are the most common major ini­
tial signs. A wide range of other clinical [mdings such as 
weakness. altered mental state, cerebellar signs, sensory ab-
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normalities, movement disorders, and meningismus are seen 
in toxoplasmic encephalitis. Psychiatric symptoms often seen 
are apparent psychosis, dementia, anxiety, and agitation. Mag­
netic resonance imaging (MRI) scanning with gadolinium 
contrast is the most sensitive radiologic procedure to demon­
strate cerebral brain lesions. 

Pulmonary disease with toxoplasmosis has been noted in 
patients with AIDS. 

Ocular Toxoplasmosis in the 
Immunocompetent Patient 
Typical symptoms of ocular toxoplasmosis are blurred vision, 
sentoma, photophobia, eye pain, and possibly epiphora. Symp­
toms may improve and then relapse. 

Toxoplasma chorioretinitis results from congenital infec­
tion. However, patients are usually asymptomatic until their 
second or third decade of life. The characteristic lesion is a 
focal necrotizing retinitis. 

Congenital Toxoplasmosis 
Signs and symptoms of congenital toxoplasmosis are varied, 
nonspecific, and may present at various times after birth. 
Signs include pneumonitis, rash, anemia, jaundice, choriore­
tinitis, strabismus, blindness, seizures, psychomotor or men­
ta! retardation, hydrocephalus, diarrhea, hypothennia, and 
microcephaly. 

Congenital toxoplasmosis is caused by acute infection, usu­
ally asymptomatic, acquired by the mother during pregnancy. 
Signs may occur in the newborn if the outcome of the preg­
nancy is not spontaneous abortion or stillbirth. 

Laboratory Diagnosis 
Isolation of the organism from the placenta is usually diag­
nostic of congenital toxoplasmosis. Demonstration of tachy­
zoites in smears of body fluid or in tissue sections establishes 
the diagnosis of acute toxoplasma infection. The diagnosis of 
toxoplasmosis, however, is usually made by serology. 

Acute Acquired Toxoplasma Infection in 
the Immunocompetent Patient 
A test for immunoglobulin G (IgG) [e.g., the Sabin-Feldman 
dye test, enzyme-linked immunosorbent assay (ELISA), im­
munoassay (IA), and the agglutination test] and immunoglobu­
lin M (IgM) (e.g., IgM-ELISA or IgM-immunosorbent assay) 
are used for initial evaluation of these patients. Acute infection 
is supported by docnmented seroconversion of IgG or IgM an­
tibodies or a greater than two-tube rise in antibody titer. 

Toxoplasmosis in the Immunodeficient Patient 
In an ill, immunocompromised patient, no single immuno­
logic test will defInitively diagnose toxoplasmosis. A defini­
tive diagnosis will rest on histologic demonstration of tachy­
zoites or detection of specifIc T. gondii DNA by polymerase 
chain reaction in infected tissues. 

Ocular Toxoplasmosis 
Toxoplasma chorioretinitis may be diagnosed when the IgG 
antibody titer is positive and a characteristic retinal lesion is 

noted. High antibody titers in the aqueous humor may also be 
useful in the diagnosis of active disease. 

Congenital Toxoplasmosis 
The diagnosis of toxoplasmosis in the newborn is made by 
detecting IgA or IgM in serum obtained at the time of the 
birth. Detection of IgM antibody is made by the double-sand­
wich IgM ELISA test. Amniotic fluid assessment using poly­
merase chain reaction is now used for diagnosing fetal T. 
gondii infection in utero.} 

Toxoplasma Infection in Pregnancy 
Maternal serum is tested for specific IgG and IgM. If both are 
negative, this excludes current infection. If IgG is present and 
IgM is not, this would indicate clrronic maternal infection and 
minimal risk of congenital infection. 

Treatment 
Acute Acquired Toxoplasma Infection in 
the Immunocompetent Patient 
Immunocompetent adult patients are not treated unless gas­
trointestinal disease is obvious or symptoms are severe. 

Acute Toxoplasmosis in the 
Immunodeficient Patient 
Acutely ill, immunodefIcient patients should be treated until 
4 to 6 weeks after resolution of all signs and symptoms. Im­
munodefIcient patients with chronic asymptomatic infection 
are not treated. Brain biopsy is recommended in toxoplasmic 
encephalitis patients who deteriorate during treatment by 7 
days or who do not improve clinically by 10 days of empir­
ical therapy. AIDS patients with toxoplasmosis are prescribed 
pyrimethamine (200 mg loading dose and 50 to 75 mg daily) 
combined with sulfadiazine (I to 1.5 g po q6h) and foliuic 
acid (10 to 20 mg daily). Clinical response is seen in 60% 
to 95% in patients with toxoplasmic encephalitis. Pyri­
methamine combined with clindamycin (600 mg N or po 
q6h) is of comparable efficacy. When the illness is in remis­
sion, pyrimethamine 25 mg per day plus sulfadiazine 500 mg 
po qid is used as a maintenance regimen. The main adverse 
affect of pyrimethamine is dose-related bone marrow sup­
pression, the risk of which may be decreased by concomitant 
administration of folinic acid. 

Prophylaxis against T. gondii is recommended in AIDS 
patients with a CD4 + count below lOOper cubic mm.2 

Trimethoprimlsulfamethoxazole (which is also the drug of 
choice for prophylaxis against Pneumocystis carinii pneumo­
nia) is commonly used, but pyrimethamine/dapsone, rox­
ithromycin, and Fansidar are also effective. 

Anticonvulsants are used in patients with toxoplasmic en­
cephalitis who have had seizures. 

Ocular Toxoplasmosis 
Pyrimethamine, sulfadiazine, and folinic acid are adminis­
tered orally for 1 month. A favorable clinical response can be 
expected within 10 days. Systemic corticosteroids are also 
used during the active phase of inflammation. 



Acute Acquired Toxoplasmosis in 
Pregnant Women 

Cases of acute maternal infection receive immediate treatment 
with spiramycin I g po tid until the fetus can be assessed for 
congenital infection. Clarithromycin (500 mg bid) and 
azithromycin (500 mg on day I followed by 250 mg daily) 
may be considered altematives. 1,3 If fetal infection is estab­
lished, therapy with pyrimethamine, sulfadiazine, and folinic 
acid should be started (if the pregnancy is past the first 
trimester) and alternated every 3 weeks with spiramycin uo­
til delivery. 1 

Congenital Infection 
In the first year of life, continuous sulfadiazine (50 mglkg 
bid), pyrimethantine (2 mglkg/day for 2 days, then I mglkg/ 
day for 2 to 6 months, then I mglkg/day three times a week), 
and folinic acid (from 5 mg three times weekly up to 20 
mg/day) is administered for a ntinimum of 12 months. 

Prevention 
Cat feces should be completely avoided. Hands should be 
washed with soap after handling vegetables or raw meat, and 
eggs should not be eaten raw. Unpasteurized milk should be 
avoided. Cysts in meat are made noninfectious by heating to 
66°C or smoking or curing it. 

Pregnant women should avoid exposure to cat feces and 
should not eat raw eggs or raw meat. 

Trichinosis 
Trichinosis is often part of a large differential diagnosis in a 
patient with a nonspecific or undiagnosed infectious illness. 
It is for this reason-and because approximately 100 cases 
are still reported to the Centers for Disease Control and Pre­
vention yearly-that family physicians should be cognizant 
of this disease. 

Etiology and Epidemiology 
Trichinella spiralis is the species of intestinal nematode that 
has been recognized for many years as the cause of trichi­
nosis. However, a total of five species and three phenotypes 
that have the potential for causing disease have been de­
scribed in this genus. T. spiralis has a worldwide distribu­
tion and has pigs and rats as its common host; T. pseu­
dospiralis is common in birds and rats; T. nelsoni is common 
in hyenas in tropical Africa; T. britovi is seen in arctic faxes 
and wolves; T. nativa is seen in arctic bears and walruses; 
T5 is common in arctic bears; T6 is common in bears, 
wolverines, and pumas; and T8 is commonly seen in pan­
thers and hyenas. 

Most swine in the United States are fed grain and therefore 
are generally uninfected. However, the small proportion of 
swine fed garbage may become infected. 

Viable larvae in inadequately cooked meats are ingested, 
passed into the small intestine, and attach to the mucosa at 
the bases of the intestinal villi. They then develop into adult 
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worms that mate and produce more larvae, which seed the 
skeletal muscles via the blood stream. 

Clinical Features 
Most infections are subclinical. However, infection with a 
heavy load of larvae may lead to the typical features of di­
arrhea, periorbital edema, myositis, and fever. Diarrhea is 
the most common symptom, and the patient may complain 
of abdominal discomfort and vomiting. Some degree of 
fever may present in the second week after infection. The 
patient may complain of myalgias (often initially in the ex­
traocular muscles), swollen muscles, and weakness. A mac­
ulopapular rash may be observed. Systemic symptoms be­
gin to subside 2 to 3 weeks after infection, although fatigue 
and weakness may persist long after this. If history reveals 
the recent consumption of uncooked meat, especially pork, 
the likelihood of the diagnosis of trichinosis is further es­
tablished. Occasionally a patient dies. This is usually from 
myocarditis but may also be from encephalitis or severe 
pneumonia. 

The differential diagnosis in a patient with trichinosis is 
large and may include influenza, dermatomyositis, and viral 
gastroenteritis. 

Laboratory Diagnosis 
Eosinophilia is often found around the second week of illness 
and may reach very high levels. If muscles are involved to a 
large extent, serum creatine phosphokinase and lactic dehy­
drogenase may be elevated. Organism-specific antibodies are 
not detectable until 3 weeks or longer after infection. A 
bentonite flocculation antibody titer of 1:5 or more--or a four­
fold rise in titer-may help establish the diagnosis of trichi­
nosis. Specific antibodies may also be measured by im­
munofluorescence or ELISA. If the diagnosis is still in doubt, 
muscle biopsy may be obtained from a tender, swollen mus­
cle. 

Treatment 
Unfortunately, most experts still feel that the treatment for trichi­
nosis is unsatisfactory. For mild cases, the mainstays of treat­
ment may be bed rest and salicylates. The main antihelrnintic 
drugs used against trichinosis are mebendazole (200 to 400 mg 
po tid X 3 days, then 400 to 500 mg tid for 10 days) and thi­
abendazole (50 mglkg/day in divided doses for 7 days), but most 
reports of success with these medications are anecdotal. Jarisch­
Herxheimer-like reactions have been reported with these drugs 
in severe infestations due to massive release of antigenic sub­
stances.4 Corticosteroids may be used in severely ill patients, 
but evidence of their efficacy is, again, anecdotal. 

Prevention 
The mainstay of prevention of trichinosis is the proper cook­
ing of meats. Meats should be cooked until there is no trace 
of pink flnid or flesh. The thermal death point for trichinella 
larvae is 55 "C. Exposure to freezing temperatures of -15°C 
or lower for 3 weeks also sterilizes meat in most instances.4 
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Psittacosis 
Psittacosis is an uncommon infectious disease that usually 
manifests itself as pneumonia. However, it may cause signif­
icant morbidity and even death if not properly diagnosed and 
treated. It is most commonly acquired from birds. 

Etiology and Epidemiology 
Psittacosis is caused by the bacterium Chlamydia psittaci, 
which is one of the three species of the genus Chlamydia. The 
other two are C. pneumoniae and C. trachomatis, both of 
which cause disease in humans. 

C. psittaci commonly infects birds and animals. Human in­
fection, therefore, is most common in pet owners, pet shop 
employees, veterinarians, poultry farmers, and workers in 
slaughterhouses and processing plants. Cases in humans may 
occur individually or as outbreaks. Most commonly, however, 
patients with psittacosis have had some contact with birds, 
usually as a pet; 5% to 8% of birds carry C. psittaci. While 
infected birds may be obviously sick, about 10% become 
chronic asymptomatic carriers. The infection is usually spread 
by the respiratory route. Saliva, lacrimation, feces, and urine 
in affected birds all are infective. The disease has also been 
transmitted from infected cows, goats, sheep, cats, and other 
mammals. 

Clinical Features 
Psittacosis is a systemic infection that commonly presents as 
an atypical pneumonia. The incubation period is 5 to 15 days. 
Clinical manifestations may be very nonspecific, and several 
syndromes may result from the infection. Also, the infection 
may be entirely subclinical. The infection may present as a 
nonspecific viral illness with fever and malaise, or it may pre­
sent as a mononucleosis-like syndrome with fever, pharyngi­
tis, lymphadenopathy, and hepatosplenomegaly. Another 
fonn of presentation is with fever, bradycardia, malaise, and 
splenomegaly. Finally, the illness may present as an atypical 
pneumonia with fever, headache, and nonproductive cough. 
The chest x-ray often shows abnormalities out of proportion 
to that of physical findings. 

The most common symptoms are fever and cough, though 
cough may appear late in the illness. The next most common 
symptoms are headache and myalgias. 

The most frequent signs are fever, pharyngeal erythema, 
rales, and hepatomegaly. Splenomegaly may occur at the end 
of the first week of the illness. 

Many end organs may be involved in psittacosis. As dis­
cussed previously, the most commonly involved organ in hu­
mans is the lung. There are several possible complications in­
volving the heart, including myocarditis, pericarditis, and 
endocarditis. Rarely, embolism to major arteries is noted, 
though the exact mechanism for these emboli is unknown. 
Hepatitis may develop, occasionally with jaundice. 

There are several neurologic sequelae that may develop, in­
cluding meningitis.s Lumbar puncture may reveal a few white 
cells (usually, predominately lymphocytes) or be nonnal. 
Other neurologic consequences that may ensue include cere-

bellar signs, encephalitis, cranial nerve palsies, transverse 
myelitis, and seizures. 

Various dennatologic signs may develop. The most char­
acteristic of these is Horder's spots, a pink maculopapular 
rash. Other dermatologic phenomena include erythema no­
dosum, erythema multiforme, erythema marginatum, subun­
gual splinter hemorrhages, and common urticaria. 

Acute glomerulonephritis may develop, which may result 
in acute tubular necrosis. In severe cases, disseminated in­
travascular coagulation may occur. 

Second infections have been documented to occur after 
the first. Helpful clues to the diagnosis of psittacosis are 
splenomegaly, bradycardia, rashes, and hemoptysis. 

Laboratory Diagnosis 
The leukocyte count is normal or slightly elevated and most 
patients have a left shift. Many patients have mildly elevated 
liver function tests. 

The chest x-ray is abnormal in the majority of the patients 
and the most frequent finding is consolidation in a single 
lower lobe. However, virtually any x-ray abnonnality of the 
lung fields may be found. Small asymptomatic pleural effu­
sions are noted in up to half the cases. 

C. psittaci may be cultured from the patient's sputum or 
blood, but this is dangerous because laboratory personnel have 
been infected by working with this organism. The diagnosis 
is best made by demonstrating high titers of complement­
fixing antibodies in the serum. A case is considered confmned 
if a clinical illness compatible with psittacosis is noted with 
a fourfold or greater change in complement-fuation titer to 
at least 1:32. The diagnosis is considered presumptive in a 
patient with a compatible illness and a complement-fIxation 
titer of at least 1 :32 in a single specimen.6 

Treatment 
Clinical response to treatment is often noted within 24 hours. 
The drug of choice is tetracycline 500 mg po qid or doxycy­
cline 100 mg po bid for 10 to 21 days. Erythromycin is the 
alternate treatment of choice, but anecdotal experience sug­
gests that it may be less efficacious than tetracycline. The 
mortality rate for treated patients is about 1 % but rises to 20% 
in untreated patients. Patients with endocarditis generally re­
quire valve replacement. 

Prevention 
Prevention involves appropriate antibiotics for infected birds 
and antibiotic prophylaxis for imported birds. If possible, the 
source of infection (usually groups of birds) should be iden­
tified and quarantined. 

Giardiasis 
Giardia lamblia is a common worldwide cause of diarrhea. 
It is the most prevalent enteric parasite in the United States 
and Canada. 



Etiology and Epidemiology 
G. Lamblia is a flagellated enteric protozoan and an aerotol­
erant anaerobe. The genus Giardia comes under the class 
Zoomastogiphorea, the order Diplomonadida. and the family 
Hexamitidae. 

G. lamblia has two stages in its life cycle: the trophozoite 
(the active living stage) and the cyst. The trophozoite has a 
flat ventral service, which contains a sucking Of adhesive disk. 
It also has two nuclei, giving it a face-like image, and four 
pairs of posterially directed flagellae for locomotion. G. lam­
blia cysts are thin-walled, smooth, and oval-shaped. Tropho­
zoite division may occur as the cyst matures. 

G. Lamblia are acquired orally in one of three different 
ways: (1) ingestion of contaminated water, (2) person to per­
son. and (3) food-borne transmission. Waterborne outbreaks 
occur when untreated surface water is used. Outbreaks have 
also occurred when water is used that has been treated by 
faulty purification systems or by inadequate chlorination and 
without flocculation, sedimentation, and filtration. The sec­
ond most common mode of transmission is person to person. 
This commonly occurs in groups with poor oral-fecal hygiene, 
such as children in day-care centers, institutionalized persons, 
and sexually active homosexual males. Food-borne transmis­
sion has been indicated by Giardia outbreaks from restaurant 
food and in corporate office settings. 

Infection with G. lamblia has been documented in many 
mammalian species. 

Infection occurs after oral ingestion of cysts, which are ex­
cysted following exposure to gastric acid and pancreatic en­
zymes. The trophozoites then colonize and multiply in the up­
per small bowel. Giardia attaches to the brush border of the 
bowel either by a suction or clasping mechanism. It has been 
suggested that chronic infection occurs when the host fails to 
develop IgA against specific Giardia antigens.7 

Clinical Features 
Infection with G. lamblia may be asymptomatic, may manifest 
itself as a self-limited diarrhea, or may exhibit itself as a syn­
drome with chronic diarrhea, malabsorption, and weight loss. 
Most people infected with Giardia cysts will be asymptomatic. 

In the acute diarrheal syndrome there is an incubation period 
of 1 to 2 weeks followed by the acute onset of diarrhea, ab­
dominal cramps, and flatulence. The patient may also complain 
of nausea, excessive belching, and fatigue. Stools are charac­
teristically frequent and watery but may then become greasy and 
foul smelling. Gross blood is usually absent. Patients often de­
lay coming to the physician, and significant weight loss by this 
time is not uncommon. Rare features of G. lamblia infection are 
reactive arthritis,s urticaria, and biliary tract disease. Post-Gia­
rdia lactose intolerance occurs in 20% to 40% of patients and 
sometimes lasts several weeks after treatment. 

Laboratory Diagnosis 
The diagnosis of giardiasis is most commonly made by iden­
tification of the cysts or, occasionally, trophozoites in fecal 
specimens. Stool samples can be concentrated by the fonna­
lin-ethyl acetate or zinc sulfate methods and then stained by 
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the trichrome or iron hematoxylin methods. At least three dif­
ferent stool specimens should be examined by this method. 
Giardia antigens may be detected in feces by enzyme im­
munoassay or indirect or direct immunofluorescence using 
monoclonal antibodies and direct fluorescent assays.9 

If the results of stool examinations are persistently nega­
tive in patients highly suspicious for giardiasis, direct exam­
ination of small intestinal contents must be undertaken. This 
may be done with the string test, in which the patent swal­
lows a capsule on the end of a string. The string moves to the 
jejunum, the trophozoites attach, and in 4 to 12 hours the 
string is withdrawn and inspected microscopically. Occa­
sionally, esophagogastroduodenoscopy with duodenal aspira­
tion or biopsy may be necessary. 

Treatment 
Most patients respond to a single course of metronidazole 250 
mg tid for 5 days. Quinacrine, fonnedy the treatment of 
choice, is now no longer commercially available because of 
potentially severe side effects. The most common side effects 
of metronidazole are nausea and a disulfiram-like reaction, 
and the patient should be warned not to ingest alcohol 24 
hours before starting or after finishing the medication. Fura­
zolidone (100 mg qid X 7 to 10 days or 6 to 8 mg/kglday) is 
probably less effective than metronidazole but is commonly 
used to treat children. Paromomycin (25 to 30 mglkg/day in 
three doses X 7 days) is a nonabsorbable aminoglycoside. It 
is probably less effective than the other agents but is com­
monly used for the treatment of pregnant women. Tinidazole 
(2 g X I dose) is also widely used for giardiasis but has not 
yet received approval in the United States. 

Prevention 
In addition to chlorination, public water should be subjected 
to flocculation, sedimentation, and fIltration. For persons trav­
eling to wilderness areas, water should be generally boiled 
for at least 10 minutes. Uncooked foods that have been 
washed and prepared in contaminated water should be 
avoided.7 During outbreaks in day-care centers, strict hand 
washing, appropriate disposal of soiled diapers, and treatment 
of symptomatic children should be undertaken. If this fails to 
control the outbreak, consideration should be given to treat­
ing all infected children. Venereal transmission of G. lamblia 
can be decreased by avoidance of oral-anal sex. 

Lyme Disease 

Lyme disease is the most common tick-borne disease in the 
United States. to It has become a disease of importance for the 
family physicians because patients with this illness may pres­
ent to them, and a diagnosis of actual Lyme disease may pres­
ent a true challenge. 

Description of Pathogen and Epidemiology 
Lyme disease is caused by the tick-transmitted, flagellated 
spirochete Borrelia burgdoiferi. The vectors of the disease 
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are the ticks Ixodes scapularis in the eastern and upper mid­
western United States and 1. pacificus in the West. l. scapu­
laris larvae and nymphs generally feed on rodents, usually 
white-footed mice, and adults generally feed on larger ani­
mals, mainly deer, which are abundant in endemic areas of 
New England. Human disease occurs when humans intervene 
in the ecology of these ticks, B. burgdoiferi, rodents, and 
larger mammals. It is thought that ticks must be attached to 
the skin for at least 24 hours for transmission of the organ­
ism to occur. While Lyme disease occurs in other countries, 
in the United States it occurs mainly in three areas: the Mid­
Atlantic, from Massachusetts to Maryland; North Central, es­
pecially Wisconsin and Minnesota; and the Northwest, prin­
cipally northern California. Most illness occurs between May 
and November with peak onset in midsummer. 

It should be kept in mind that Ixodes ticks may be infected 
with other pathogens capable of causing human disease, in­
cluding Ehrlichia, Babesia, other Borrelia species, and 
viruses. lO,11 Coinfection with B. burgJmferi and one of these 
other pathogens has been documented. 

Clinical Features 
Lyme disease is difficult to diagnose and is probably over-di­
agnosed. The most difficult problem is distinguishing features 
of this disease from chronic fatigue syndrome, fibromyalgia, 
chronic pain syndromes, anxiety, depression, or other states 
of psychological stress. Similar to syphilis, Lyme disease oc­
curs in early (erythema migrans) and late forms. 

Erythema migrans (EM) begins as a red macule or papule 
at the site of the tick bite. The area of redness expands around 
the center with partial clearing in the center. The full lesion 
averages 15 cm in diameter. The thigh, axilla, and groin are 
common sites for the lesion, although the lesion can be lo­
cated virtually anywhere on the body. About 50% of the pa­
tients develop other annular secondary lesions within several 
days of onset of the initial skin lesion. Some patients develop 
a nonspecific macular rash along with these lesions, and EM 
usually fades within 3 to 4 weeks. EM is generally accom­
panied by regional lymphadenopathy and flu-like symptoms 
such as headache, myalgias, fatigue, fever, and chills. 

Arthritis 
Within a few weeks to months of onset of the disease, most pa­
tients have joint symptoms ranging from migratory joint pain 
to frank arthritic swelling and erosive synovitis. The most com­
mon presentation is that of acute monoarthritis of the knee. Typ­
ically, the patient may have attacks of arthritis, separated by 
complete remissions, which last from a few weeks to months. 
Recent research suggests that an autoimmune, self-perpetuating 
process is involved in patients with chronic Lyme arthritis.1O,12 

Neurologic Disease 
Symptoms of meningeal irritation may occur early in the ill­
ness when EM is present. After several weeks to several 
months, the common pattern is of symptoms of meningitis 
and headache with superimposed facial palsy or peripheral 
radiculopathies (encephalomyelitis). In patients with men­
ingitis, the cerebrospinal fluid rarely has more than 100 

cells/mm3, most of which are lymphocytes. The patient may 
develop a chronic encephalopathy, which may affect mood, 
memory, or sleep. These symptoms may be subtle. They usu­
ally begin years after the onset of the disease but sometimes 
occur within months. 

Lyme Carditis 
A small percentage of patients with Lyme disease have car­
diac involvement within the first several weeks of the illness. 
The most common manifestation is varying degrees of atri­
oventricular block, including first-degree atrioventricular 
block, Wenckebach phenomenon, or complete heart block. 
The period of heart involvement is usually brief (a matter of 
days), and insertion of a permanent pacemaker is usually un­
necessary. The diagnosis of Lyme disease should be consid­
ered in an otherwise healthy patient in a Lyme disease en­
demic area who develops atrioventricular heart block. 

Other features of cardiac involvement are pericarditis, my­
ocarditis, and ventricular tachycardia. 

Laboratory Diagnosis 
The organism may be cultured from the edge of an erythema 
migrans lesion by biopsy and subsequent inoculation on 
Barbour-Stoenner-Kelly medium. However, since this is dif­
ficult to do, diagnosis is usually confilTI1ed by serologic test­
ing. Serologic testing early in the infection is not sensitive be­
cause the immune response in this disease develops slowly, 
However, later in the illness serologic testing can be per­
formed with a high degree of sensitivity and specificity. The 
most commonly used serologic method is ELISA with equiv­
ocal or positive tests followed by a confirmatory Western im­
munoblot. Most other laboratory abnormalities in this disease 
are nonspecific. Serologic testing only confions a logically 
made clinical diagnosis. A false-positive ELISA test may oc­
cur as a result of cross-reacting antibodies in patients with 
other infections and noninfectious inflammatory diseases. 

Treatment 
Most stages of manifestations of Lyme disease can be treated 
with oral antibiotic therapy. Early in the illness doxycycline 
100 mg twice daily or amoxicillin 500 mg three times daily 
(30--50 mglkglday in children) for 2 to 3 weeks is probably 
adequate. Another antibiotic that is considered effective 
against the organism is cefuroxime axetil. Four weeks of oral 
antibiotic therapy for arthritis and 3 weeks for carditis are also 
probably adequate. 

In patients with a ne!Jrologic involvement, intravenous an­
tibiotic therapy is considered necessary. Ceftriaxone 2 g per day 
(in children 50--100 mg/kglday) for 3 to 4 weeks is commonly 
used, but cefotaxime 2 g every 8 hours (in children 90--180 
mglkglday) or penicillin G 5 million units every 6 hours (in chil­
dren 300,()(X) Ulkg/day) is also considered effective. 

Prevention 
Recommended protective measures against tick bites include 
wearing long pants, long sleeve shirts, and light-colored cloth­
ing, and tucking pants into socks. Also recommended are us-



ing tick repellants on clothing and exposed skin and per­
fOlming regular complete body checks.lO 

Antibiotic prophylaxis for tick bites is not recommended 
because of potential adverse drug reactions. 

A subunit recombinant vaccine against Borrelia bugdoiferi 
(L YMRix) had been shown to be safe and effacious in hu­
mans.1O,13,l4 However, as of early 2002 the vaccine has been 
withdrawn from the market. 

Rocky Mountain Spotted Fever 
Knowledge of Rocky Mountain spotted fever (RMSF) is im­
portant for the family physician because patients with RMSF 
may present to the family physician and because it has a high 
mortality rate if undiagnosed or if diagnosed late. 

Description of the Pathogen and Epidemiology 
Rocky Mountain spotted fever is a member of the "spotted 
fevers" group of illnesses caused by closely related rickettsiae 
transmitted by ticks and mites. The spotted fevers are in tum 

part of a larger group of rickettsial infections. 
The etiologic agent, Rickettsia rickettsii, is an obligatory 

intracellular gram-negative bacterium. It is transmitted in the 
eastern states by the American dog tick, Dermacentor vari­
abilis, which is both the vector and the main reservoir. It is 
transmitted by the Rocky Mountain wood tick, D. andersoni, 
in the western states. Only adult Dermacentor ticks feed on 
humans, but the disease may also be transmitted when the tick 
is removed and crushed between the fingers, when one may 
be exposed to infective tick hemolymph. Ticks become in­
fected by feeding on the blood of infected animals, through 
fertilization, or by transovarial passage. Ticks transmit the or­
ganism to humans during feeding. The organisms in tum in­
vade the endothelial and smooth muscle cells of blood ves­
sels and cause generalized vascular injury. 

While at one time the disease was thought to exist only in 
the Rocky Mountain states, at present the disease incidence 
is higher in the south Atlantic states and the south-central 
states. RMSF is most commonly seen during the late spring 
and summer. 

Clinical Features 
The incubation period of RMSF is 2 to 14 days. The initial 
diagnosis of RMSF is based on clinical manifestations. Early 
diagnosis may be difficult but is important because of the rel­
atively high mortality associated with the disease if not treated 
in a timely fashion. In RMSF the early manifestations of the 
disease are fatigue, myalgias, spiking fever, and headache, 
which is usually quite severe. Gastrointestinal involvement 
may be marked and may include abdominal pain, nausea, 
vomiting, or diarrhea. The rash appears 3 to 5 days after the 
onset of fever. It usually starts on the ankles and feet and 
moves to the wrists and hands and then to the trunk and head. 
The rash starts out red and macular, and blanches to pressure. 
It may become papular and darker red and is usually edema­
tous. Within 2 to 3 days it may become petechial and pur-
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puric. Ten percent or more of patients with the disease may 
not have a rash (Rocky Mountain "spotless" fever), and this 
happens more often in older patients. The rash is less likely 
to be recognized in African-American patients. 15 In a small 
number of patients, the rash may progress to skin necrosis 
or gangrene of the digits or limbs, occasionally requiring 
amputation. Meningismus, encephalitis, focal neurologic deficits, 
deafness, seizures, and coma may ensue, and neurologic in­
volvement may indicate a poor prognosis. Acute renal failure 
from hypovolemic hypotension may ensue in severe RMSF. 
Pulmonary involvement may be manifested by cough, pul­
monary infiltrates on chest x-rays, pleural effusion, frank pul­
monary edema, and adult respiratory distress syndrome. 16 Hy­
ponatremia is observed in more than half of the patients. 

The disease is easily confused with measles in unimmu­
nized patients. In RMSF, however, the rash is more edema­
tous. The rash often starts on the face with measles, while it 
almost never does in RMSF. The rhinorrhea, cough, and con­
junctivitis that are typical of measles are unusual in RMSF. 
The rashes of both diseases may be petechial at one point, but 
the rash of meningococcemia usually becomes purulent and 
necrotic quite early.n Most patients with meningococcemia 
also have meningitis, and meningeal signs are often marked. 

Laboratory Diagnosis 
The diagnosis of RMSF is largely clinical, since serology, the 
usual method for confirmation of the diagnosis, is retrospec­
tive. Acute and convalescent serum should be drawn on pa­
tients suspected of RMSF. Indirect fluorescent antibody (!FA) 
is the most sensitive and specific serologic test for RMSF, 
and the diagnostic titers for indirect immunofluorescence are 
1:64 (between 7 and \0 days after onset of illness) or a four­
fold rise between acute and convalescent sera. 15 

Treatment 
RMSF is treated with oral tetracycline 25 to 50 mglkglday or 
chloramphenicol 50 to 75 mglkglday given in four divided 
doses for 7 days. There is some evidence in favor of tetracy­
cline being the drug of choice.",1S Doxycycline 100 mg every 
12 hours for 7 days is also quite effective. The drugs should 
generally be continued for 2 days after the patient has been 
afebrile. Tetracycline or chloramphenicol should be given in­
travenously in patients with marked nausea and vomiting or 
if otherwise severely ill. Tetracycline is contraindicated in 
pregnant women. The organism is also susceptible to ri­
fampin, ciprofloxacin, and pefloxacin. Auid and electrolyte 
maintenance is often important in managing this illness be­
cause of increased vascular permeability. Without treatment, 
death may occur within 8 to 15 days in 20% of patients. The 
disease is considered more lethal in the elderly and in men. 
Early fatalities from fulminant RMSF have been noted in 
African-American men with glucose-6-phosphate dehydroge­
nase (G6PD) deficiency. 

Prevention 
Preventive measures include use of protective clothing, tick 
repellants, and regnlar, frequent checks of the entire body for 
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ticks while in endemic areas. Carefully and completely re~ 
move ticks with forceps and steady upward traction, and then 
wash the site with soap and water. 

Hantaviruses 
Hantaviruses came to light in the United States in 1993 when 
a genotype of the virus, the Sin Nombre virus, was responsi­
ble for an outbreak of illness with severe pulmonary features 
in the southwestern United States. Family physicians should 
be aware of this pathogen because of its known presence now 
in the United States, because diagnosis may be difficult, and 
because of its potential to cause high mortality. 

Description of the Pathogen and Epidemiology 
It has been estimated that there are thousands of hospitalized 
cases of hantavirus annually, most of which occur in the Peo­
ple's Republic of China. Hantaviruses are one of five genuses 
within the Bunyaviridae family. It is the only one of the genuses 
that is not transmitted via an arthropod vector. They are RNA 
viruses, roughly spherical, with a diameter of 100 nm. They 
have been recognized in many different rodent populations 
throughout the world. There are over 20 recognized sero/geno­
types and each hantavirus is specific to a different rodent host. 
A species of rodent is persistently affected with a genotype of 
hantavirus and secretes active virus for prolonged periods of 
time, while the virus does not appear to detrimentally affect the 
rodent. The virus is transmitted among rodents and to humans 
via respiratory secretions, urine, and occasionally bites. Patients 
with occupations that put them into contact with rodents, such 
as animal trappers, forestry workers, farmers, and military per­
sonnel, are at highest risk for infection. Accordingly, men are 
more often infected than women. 

Clinical Features 
Asymptomatic or mild infections probably outnumber symp­
tomatic infections in humans. When the virus presents clini­
cally, however, there are two common clinical presentations 
of illness: hemorrhagic fever with renal syndrome (HFRS) 
and hantavirus pulmonary syndrome (lIPS). 

The most severe form of HFRS is caused by Hantaan virus 
in eastern Asia and Dobrava virus in Europe. One could think 
of HFRS as a classic triad of fever, hemorrhagic features, and 
renal failure. The fIrst phase is a febrile period accompanied 
by headache and myalgia and lasts 2 to 7 days. The second 
phase is a hypotensive one with thrombocytopenia, petechial 
hemorrhages, and proteinuria. The third phase is an oliguric 
phase that lasts from 3 to 7 days after the blood pressure re­
turns to normal. The fourth phase, the diuresis phase, may last 
for several weeks. The fifth phase is the convalescent phase 
with the patient often not feeling back to normal for several 
months. The mortality rate is 5% to 10% with deaths due to 
shock, multiorgan hypoperfusion, and uremia. 

HFRS caused by Plumula virus in Europe or the Seoul virus 
in Southeast Asia causes a much milder form of HFRS with 
lower morbidity and mortality. 

HPS has been recognized in North America since 1993 with 
the initial outbreak in the southwestern United States. Cases 
have also been seen in South America, but HPS thus far has 
been described only in the Americas.19 The hantavirus geno­
type responsible for this illness is named Sin Nombre and its 
host is Peromyscus maniculatus, a sigmodontine rodent. The 
illness generally progresses through three stages. In the short 
prodromal phase there is fever, headache, and myalgia. The 
second stage, the cardiopulmonary phase, is characterized by 
severe respiratory insufficiency caused by noncardiogenic 
pulmonary edema and hypotension. There also may be rhab­
domyolysis in this stage. The third stage is the convalescent 
stage, which may be prolonged. The mortality rate is about 
50%. Unlike HFRS, renal involvement is not marked. How­
ever, some note that leukocytosis and hemoconcentration oc­
cur as they do in HFRS. 

Vascular dysfunction is apparently the main abnonnality in 
both HFRS and HPS, and there is evidence that immune 
mechanisms are responsible for this as opposed to direct vi­
ral cytopathology. The principal histopathologic findings in 
fatal cases of HFRS are hemorrhagic necrosis of the renal 
medulla with widespread tubular degeneration. 

Laboratory Diagnosis 
Isolating hantaviruses from human specimens is very diffi­
cult and may take several weeks. Therefore, hantavirus in­
fections are best diagnosed by serologic means. Indirect im­
munofluorescence with native virus can detect both IgM and 
IgG and is the most commonly used serologic test for han­
tavirus infection. Enzyme immunoassays with both native 
and recombinant antigens have also been developed for de­
tecting hantavirus infection. For research purposes, the 
plaque reduction neutralization test is the gold standard and 
can be used to differentiate between infections caused by 
different hantaviruses. 

Treatment 
The mainstay of therapy in severe hantavirus infections is gen­
eral supportive therapy. Management of fluid and electrolytes 
are elements of treatment as is support of intravascular vol­
ume. Renal dialysis in the face of acute renal failure may be 
lifesaving. Close monitoring and intensive care are usually 
needed in HPS, and cardiovascular support with vasopressor 
and inotropic agents may be necessary. Heparin and platelet 
infusions may be necessary for disseminated intravascular 
coagulation. 

Clinical trials of intravenous ribavirin in the People's Re­
public of China have shown that this can significantly reduce 
the mortality in HFRS if given in the first 5 days after onset 
of the illness.20 

Prevention 
Potentially the most effective means of control of hantavirus 
is by application of simple rodent-proofing measures in 
dwellings and other measures to limit human contact with ro­
dents and their excrement. All laboratory work involving 



growth of hantaviruses in cell cultures or animals ... hould be 
conducted in bio~afety level III conditions.2! 
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ENVIRONMENTAL AND OCCUPATIONAL HEALTH PROBLEMS 

45 
Occupational Health Care 

James E. Lessenger 

Occupational medicine addresses the health of employees in 
the workplace. The concept of what is "occupational" has 
evolved from treating obvious injuries to a broader definition. 
The World Health Organization has proposed four categories 
of occupational disease syndromes related to the workplace: 
(I) diseases only occupational in origin, (2) diseases in which 
occupation is one of the causal factors, (3) diseases in which 
occupation is a contributing factor in complex situations, and 
(4) diseases in which occupation may aggravate preexisting 
disease.1- 3 

There is a distinction made between occupational injury 
and illness. The Occupational Safety and Health Administra­
tion (OSHA) defines an occupational injury as a physical in­
jury, such as a laceration, fracture, or sprain, resulting from 
a single accident or exposure in the work environment. An 
occupational illness is any abnormal condition or disorder 
other than an injury caused by exposure to environmental fac­
tors associated with employment.4 

Need for Services 
The passage of the Occupational Safety and Hazard Act of 
1970 was a watershed event for occupational medicine. The 
act and similar legislation created the Environmental Protec­
tion Agency, OSHA, and the National Institute for Occupa­
tional Safety and Health. These organizations, in turn, 
spawned research and regulation mandating medical surveil­
lance of workers and, consequently, increasing the need for 
occupational medicine services.5 

Several additional factors contributed to the increased need 
for occupational medicine services. Unions demanded hazard 
monitoring, improved injury treatment, and more prevention 
measures. Insurance carriers encouraged prevention and pre­
placement examination to avoid placing at-risk employees in 
jobs with a greater risk of injury. Concerns about fraud placed 

a greater burden on physicians for careful documentation of 
the mechanism of injury in workplace accidents. Management 
sought services to limit liability and decrease absenteeism. 
Employees took a greater interest in their own health and wel­
fare in the workplace as they learned about hazardous expo­
sures through the media.6 

The Concept of Hazards 
By approaching risk analysis from the standpoint of hazards, 
a more comprehensive evaluation can prevent injuries from 
recnrring (Table 45.1). For example, when physicians walk 
into a warehouse they are confronted with a busy environ­
ment full of noise, forklifts scurrying around, and people 
walking. Possible hazards include auditory damage from the 
noise, vibratory injury from driving the forklifts, and trauma 
from being struck by a vehicle.4--6 

Core Content of 
Occupational Medicine 

Treatment of Industrial Injuries and Illness 
The majority of wor1qJlace injnries and illness can be treated by 
the family physician in the office. Table 45.2 lists the industrial 
injuries most commonly seen in a family practice.7 The Amer­
ican College of Occupational and Environmental Medicine pub­
lished protocols for treatment that are helpful in plotting the 
treatment regimen of the injured employee. It is a1sn useful to 
hand out copies so the patient is infonned of the treatment plan. g 

When a physician treats an industrial injury or illness, the 
insurance company, attorneys, consultants, government agen­
cies, and perhaps the patient may review the chart. The his­
tory of how the injury occurred, preferably in the patient's 



Table 45.1. Workplace Hazards (Representative list)3-7 

Type 
Traumatic 

Slips and falls 
Crush injuries 
Explosive 
Flying objects 
Lacerations 
Sprains 

Toxic 
Chemicals 

Inorganic 
Organic pesticides 
Heavy metals 

Radiation 
Ionizing 

Nonionizing 

Physical environment 
Acoustic trauma 
Vibration 
Heat 

Example 

Wet floors 
Poor maintenance 
Improper design 
Poor safety plan 
Inadequate equipment 
Improper warnings 

Asbestos 
Organophosphates 
Lead, battery workers 

Radiation burns 

Welding flash burns 

Unshielded machines 
Pneumatic hammers 
Miners 
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Disease or condition 

Traumatic injuries 

Mesothelioma 
Organic brain disease 
Wristdrop 

Keloids 
Leukemias 
Keratoconjunctivitis 

Deafness 

Cold exposure 
Shift work 
Barotrauma 
Repetitive motion 

Professional mountain climbers 
Aircraft crews 

Carpal tunnel syndrome 
Heat exhaustion 
Hypothermia 
Frostbite-impaired judgment 
Caisson disease (bends) 
Carpal tunnel syndrome 

Caisson accidents, professional divers 
Packing houses 

Personal environment 
Air pollution 
Water pollution 

Sand blasting 
Trail maintenance 

Pneumoconiosis 
Giardiasis 

Hazardous waste 
Cigarette smoking 
Reproductive hazards 

Crews drinking stream water 
Solvents Neuropathies 

Bronchitis Restaurant workers 
Operating room staffs, anesthetic gases Decreased sperm counts, miscarriages 

Infectious 
Blood-borne exposure 
Travel exposures 
Special environments 
Animal bites 

Needle sticks 
Endemic areas 
Search and rescue 
Veterinarians 

own words, needs to be legibly recorded, the injury accurately 
described, and a clear diagnosis given. Treatment must be 
carefully documented and work status, return visits, treatment 
modalities, and other parts of the treatment plan listed. When 
the injury is resolved, it is mandatory to close the case. Evi­
dence of fraud must be carefully documented and reported.8 

There are a myriad of emotions a patient feels about an in­
jury that entails the loss of one's job, status, and income, such 
as feelings of insecurity, and attacks on one's self-image 
as the breadwinner and provider. It is important to reassure 
the patient about the prognosis of the injury, plot out the 
treatment plan, and explain what results can be reasonably 
expected.9 

Modified duty or returning the injured employee to a less 
demanding job decreases the patient's expenses and shortens 
the recovery time. It is important for the physician to under­
stand the work environment the employee will return to and, 
if possible, to observe the actual workplace. It is helpful if 
the physician and employer have agreed in advance on what 
modified positions are available and what tasks they will en-

Hepatitis B 
Malaria 
Tick-borne infections 
Brucellosis, rabies 

tail. A caU to the employer can also help coordinate modified 
duty and return the employee to the workplace. Duty in­
structions need to be clearly transmitted to the employer in 
writing, but need not be complicated.9 

Preplacement and Fitness-for-Duty Examinations 
Preplacement Examinations 
These examinations determine if the prospective employee 
meets the essential requirements to perform the job task. The 
Americans with Disabilities Act (ADA) has created a tougher 
standard for preplacement exams, but the basic concept is for 
the physician to match the employee and the job. This may 
mean creating accommodations for the employee who is not 
able to do tasks as originally assigned.to,II 

Apart from decisions of employability, the preplacement 
physician examination establishes a baseline for long-term 
hazard monitoring, especially in industries were there is ex­
posure to hazardous materials, loud noises, and vibration. 

The first step in a preplacement examination program is to 
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fable 45.2. Industrial Injuries Commonly Seen in a Family 
Practice7 

Diagnosis 

Lacerations, all sites 
Contusions, all sites 
Lumbar strain 
Strains, sprains 
Eye injuries, all types 
Low back pain 
Dermatitis, all types 
Tenosynovitis, forearm 
Fractures, all sites 
Pesticide exposure 
Cellulitis, all sites 
Thoracic strain 
Cervical strain 
Hernias, all sites 
Epicondylitis, elbow 
Burns, all sites 
Insect bite 
Abrasions, all sites 
Inhalation pneumonitis 
Carpal tunnel syndrome 
Rotator cuff tear 
Nonconcussive head trauma 
Posttraumatic arthritis 
Abdominal muscle strain 
Herniated nucleus pulposus 
Infectious diseases 
Crush injury, finger 
Internal derangement, knee 
Ganglion cyst 
Chemical toxic poisoning 
Concussion 
Torsion of the testicle 
Cubital tunnel syndrome 
Chest wall strain 
Dislocated joint 
Chemical sinusitis 
Adhesive capsulitis, shoulder 
Bursitis hip 
Traumatic Morton's neuroma 
Metal fume fever 
Dog bite 
Anxiety, stress 
Heat exhaustion 
Basal cell carcinoma, face 
Cardiovascular disease 
Other 

Percent 

14.0 
14.0 
13.0 
12.0 

R.O 
6.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.3 
1.0 
1.0 
1.0 
1.0 
1.0 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 

determine what tasks the employee will be required to per­
fonn. Next, the essential physical requirements of the tasks 
are delineated and an examination designed to determine if 
the candidate can perform those tasks. The preplacement 
physical is a directed examination to determine if the appli­
cant can meet the essential requirements. Special tests, such 
as x-rays or pulmonary function tests, or a review of past med­
ical records may be necessary to answer the question. 1Z.1J 

There are five possible results from the preplacement ex­
amination: (I) no medical contraindication to performing the 
job; (2) no medical contraindication with accommodations; 
(3) based on a probability of substantial harm, the employee 

could pose a direct threat to self or others; (4) medical hold, 
pending additional data; and (5) further testing required to 
fully evaluate the ability or risk. To place the applicant in the 
third category, the disqualifying physical finding must be cer­
tain, current, severe, of long duration, objective, and result in 
specific outcomes that could put the employee or others at 
risk for accident or iIIness. 13 •14 

The medical hold gives the applicant an opportunity to seek 
care for correctable conditions such as hypertension and poor 
visual acuity. The alternative of requiring further testing pro­
vides the opportunity to monitor applicants with diabetes, 
seizure disorders, and similar diseases for proof of contro].13-l5 

Typically, for applicants of public safety jobs such as po­
lice, fire, bus drivers, truck drivers, dispatchers, and the like, 
there are industry or government standards to which the ex­
amination results of the applicant can be compared. 13 

Routine-screening back x-rays are not predictive of back in­
jury. They are expensive and expose the applicant to needless 
radiation, especially if the applicant is pregnant. Back x-rays 
are useful on a case-by-case basis for evaluating the suitabil­
ity of an applicant, but a well-done examination and review 
of medical records usually provides more information. 14•15 

Fitness-for-Duty Examinations 
These examinations evaluate workers to determine if they can 
remain at or return to a job task. Employees may develop a 
physical or mental defect that prevents them from doing the 
jobs in which they are already working, or they may be re­
turning to the workplace after a physical or mental illness. As 
in preplacement examinations, the basic demands of the job 
must be defined and employees examined to determine if they 
meet those demands. 16.17 

One must consider the requirements of the ADA; it is ap­
propriate to give the employee an opportunity to correct con­
ditions, if practical. Further, it may be necessary to obtain 
medical records and a psychiatric or medical consultation in 
making a determination. Workers who carry firearms, usually 
peace officers, not only must be in sound mental condition, 
but also must be able to safely discharge their weapons when 
necessary while protecting themselves and the publicY'i 

Executive Health Maintenance Examinations 
The executive health examination can be tailored to meet the 
company's requirements and integrated with periodic assess­
ments. It is important to have a clear idea of why the exam­
ination is being performed and how the results will be used. 
If the examination will be used to decide on retention or pro­
motion, clear-cut criteria for selection that meet the basic re­
quirements of the job need to be defined in advance. Further, 
test results and examination findings need to he transmitted 
to the employee in a clear, understandable manner. Reports 
sent to the company personnel department must not violate 
patient confidentiality.n 

The annual examination is a good opportunity to assess the 
executive's risk of cardiovascular and other diseases and to 
detect alcoholism, drug abuse, and domestic violence. The ex­
ecutive health physical examination can be a portal for entry 
into treatment and prevention services. 



Periodic Health Assessment of Workers 
Mandated Examinations 
These examinations include U.S. Department of Transporta­
tion and state motor vehicle examinations of drivers of trucks, 
buses, and other vehicles in commerce; Federal Aviation Ad­
ministration (FAA) examinations of aircrews; and specialized 
examinations of hazardous materials handlers and public 
safety personnel such as police and fIrefighters. These exam­
inations include both an overall evaluation of the health of 
the employee and specific emphasis on body systems and 
senses required for the job. For example, truck drivers haul­
ing hazardous chemicals need perfectly corrected vision, use 
of both hands and both legs, and no illness that may result in 
a sudden loss of consciousness such as uncontrolled insulin­
dependent diabetes or a seizure disorder. I6-18 

Hazard-Monitoring Examinations 
These examinations are typically required by federal or state 
regulations. Examples include cholinesterase testing of pesti­
cide applicators, hearing testing of machine operators, pul­
monary testing of foundry workers, vision testing of computer 
tenninal users, and blood lead testing of battery handlers and 
lead foundry workers. These examinations are valuable to es­
tablish a baseline level of organ function when an employee 
begins the job. They are most helpful when trended over time, 
integrated with preplacement examinations and periodic health 
assessments and evaluated using standardized protocols. 

Postexposure hazard monitoring of employees exposed to an 
environmental insult measures the extent of injury and is espe­
cially helpful if trended over time. For example, hepatorenal 
function studies, serial pulmonary function studies, semen 
analysis, and hearing and sight examinations may be necessary 
after certain chemical or physical insults in the workplace.7---9. L 7 

OSHA and other agencies have requirements about testing 
equipment, operator qualifications, periodicity of examina­
tions, record keeping, reporting results, and actions necessary 
if results are abnonnal. Before beginning a hazard monitor­
ing program it is vital to obtain exact information from the 
agencies and employer as to which examinations are required 
and how they should be administered. 

Drug Testing 
Drug testing can be ordered by an employer as part of the 
preplacement exam, randomly, or "for cause." Preplacement 
exams are required before the employee is hired. Random test­
ing is designed to prevent drug use. For-cause tests are or­
dered by an employer when a specific incident has occurred, 
such as a traffic accident or injury at the workplace. For-cause 
testing also applies to employees in whom the employer has 
identified behaviors or appearances suggestive of drug or al­
cohol intoxication. Drug testing is specifically exempted from 
the ADA1 9-21 

Drug testing can be regulated or nonregulated. Regulated 
tests are required by government codes to be perfonned upon 
certain public safety personnel. Regulated testing requires a 
physician acting as the medical review officer (MRO) to re­
ceive all positive results and detennine if there is a reason-

45. Occupational Health Care 387 

able medical explanation such as prescription pharmaceuti­
cals. MROs are usually certified and may set up the entire 
drug collection process. Physicians may also function as sub­
stance abuse professionals (SAPs) to evaluate employees for 
the necessity or effectiveness of rehabilitation in employee 
assistance programs (EAPs). L 9-21 

Unregulated testing may vary from dipstick tests done in 
the bathroom of the employer's personnel office to tests col­
lected under the supervision of a physician, analyzed in a cer­
tified laboratory, and reviewed by an MRO. There is a wide 
range in quality in nomegulated testing, but in the last 5 years 
the standards applied to regulated testing have become the 
standard of care for nonregulated testing as well.19-21 

Drug testing is just one tool in a broader company drug 
policy that may include drug rehabilitation as an alternative 
to job tennination. The policy typically includes a statement 
that must be signed by each employee and contains contact 
phone numbers for an EAP. Within the context of a company 
program, the physician often monitors employees who are in 
EAPs for compliance. I9-21 

Immunizations 
Immunizations are location, job, or injury specific. Location­
specific immunizations are for employees who travel to var­
ious parts of the world. Job-specific immunizations include 
hepatitis B immunizations for health care workers and bru­
cellosis and rabies vaccines for veterinarians. Injury-specific 
immunizations include tetanus vaccine for lacerations and 
abrasions, and hepatitis B immunoglobulin prophylaxis for 
blood-borne exposures. Record keeping is vital, and it is im­
portant to provide the employee with an individual immu­
nization record. Immunization advice is constantly changing 
and the best source of infonnation is the Center for Disease 
Control and Prevention (www.cdc.gov)22(alsoseeChapter7). 

In the best of all worlds, the results of all examinations, 
immunizations, and testing would be integrated into the same 
file and observed for trends over successive years. Several 
commercially available computer programs serve this pur­
pose. Federal laws require records of physicals and hazard 
monitoring in the workplace be kept by the employer for 30 
years, thus p1acing a burden on the physician to maintain the 
records for that length of time or to find a suitable repository. 
State record retention times vary considerably. Employers 
should purchase equipment that meets OSHA specifications.6 

Work-Site Visits to Familiarize Physicians with 
the Work Environment to Assist in Return-to-Work 
Modified Duty Orders 
These visits help ensure that the employee will recover and 
the injury will not exacerbate. Under the best of circum­
stances, the physician will have visited the plant in advance 
and determined which duties could be modified to prevent 
common injuries. Postaccident, a physician's visit to the work 
site can assist an employee's return to work in difficult cases. 

Postaccident Investigations and Reenactments 
These visits document how an injury actually occurred. A 
change in equipment or industrial process may be possible 
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based on the information obtained in an investigation. 
Frequently, an employer may question if an accident really 
occurred and a reenacbnent can resolve inconsistencies in 
accounts.22•23 

The Safety Checklist 
The site visit is an opportunity to prevent injuries by moni­
toring hazards using a safety checklist to assure they are prop­
erly controlled. 

Consultation and Counseling Programs 
for Employees 
"Right-to-Know" Laws 
These laws at the federal and state levels have placed the bur­
den on employers to warn their employees of the hazards they 
may face in the workplace and their potential health conse­
quences. The physician may be involved in implementing 
these laws, either by creating the explanatory documents or by 
explaining hazards to the employees. Many employers find it 
less expensive to purchase ''righHo-know'' documents and 
have people in the personnel department or the medical con­
sultant distribute and explain them to their employees. If physi­
cians embark upon this task, they should research the material 
well, as many of the employees will have done their home­
work on the Internet before consulting with the physicians.24 

Answering Employee Questions and 
Concerns About a Hazard Exposure 
This task is becoming common due to the increasing number 
of reports in the media of toxic problems and public concern. 
The family physician is in a unique position to hear these con­
cerns and either allay the fears or take the necessary action 
to act on what may be an unacceptable exposure. There is 
also a tremendous amount of information available to con­
sumers in libraries and on the Internet, and the physician may 
have to do a lot of research to answer these questions fully. 

Employee Assistance Programs lor Plans) lEAPs) 
These programs were originally created to decrease the large 
number of lost workdays due to alcohol and drug abuse. How­
ever, psychiatric illness, marital problems, grief, suicide, de­
pression, and sexual difficulties have joined the list of prob­
lems handled by EAPs. With the threat of loss of employment 
as a strong incentive for the employee to cooperate, it is pos­
sible for the physician to refer an identified problem employee 
to an EAP. In organizing a program, issues such as identifi­
cation, confidentiality. reports to management, treatment 
modalities, and cost must be addressed.25 

WeI/ness Programs 
These programs are attractive to employers as a mechanism 
to increase productivity and employee morale and decrease 
lost workdays through illness. Programs may focus on exer­
cise, smoking cessation, hypertension control. cardiovascular 
conditioning, weight reduction, or a combination of these 
goalS.26 

Pesticides 
Tons of pesticides are used throughout the world in home, of­
fice, industrial, and agricultural applications. New techniques 
in integrated pest management may decrease the dependence 
on chemicals in the future. Growth regulators, nutrients, and 
buffers are sometimes considered in this class of chemicals 
because they are often used together. Pesticides using engi­
neered viruses and bacteria have entered the market and it re­
mains to be seen if they produce injuries. 

Pesticides comprise hundreds of chemicals mixed into 
thousands of formulations targeted at a specific pest, crop, or 
structure. These chemicals are used in gaseous forms as fu­
migants; in liquid form as mists and sprays applied by air­
craft, spraying rigs, hand-held sprayers, and injection into ir­
rigation water; and in solid form as powders, granules, and 
pellets for distribution by hand, aircraft, and ground machines. 
The range of chemicals includes organophosphates, elements, 
organochlorides, carbamates, dipyridyls, chlorophenoxy, an­
ticoagulants, and hydrocarbons.27,28 

A person's presence in an area where pesticides are used 
does not necessarily mean there will be exposure, and expo­
sure does not necessarily mean there will be adequate contact 
to produce the physiologic cbanges of poisoning. Poisoning 
may not automatically lead to impairment or disability. 27 ,28 

Outpatient Care 
Persons who are exposed must leave the area immediately and 
stay away until it is safe. Clothing should be removed and be 
treated like hazardous waste. Each exposed person should 
bathe thoroughly, with careful attention to the hair. If exposed, 
the eyes need to be aggressively irrigated. Emergency care 
should be instituted as soon as practical, but care providers 
must be careful not to expose themselves to the chemical.27,28 

Diagnosis 
The history may be the only positive data. If there is any doubt 
as to the identity of the offending agent, contact the employer 
or applicator for the name of the formulation and the mate­
rial safety data sheet (MSDS). Question the employee on how 
the exposure occurred, with emphasis on the exact mecha­
nism of exposure, the cause-and-effect relationship of expo­
sure and symptoms, previous exposures and poisoning, and 
dmg or alcohol problems. 

Symptoms and signs may vary by the formulation the per­
son was exposed to, the length and concentration of exposure, 
and decontamination. Nausea, vomiting. fatigue, and vertigo 
are common reactions to most poisonings but may also rep­
resent other diseases. The classic symptoms of salivation, 
lacrimation, urination, and diarrhea-the SLUD syndrome 
seen in organophosphate poisoning-may not be seen in low­
concentration poisoning of short duration, although the per­
son may have fatigue and vertigo.29 

The physical examination may reveal subtle findings. 
Rashes should be carefully described and secondary changes 
caused by scratching and treatment documented. Halogenated 
hydrocarbons can produce chloracne, often confused with 



acne vulgaris.3o Inhalation of dusts, mists, and gases may 
cause bronchospasm. Nausea, vomiting, diarrhea, and ab­
dominal pain occur as a result of eating contaminated food or 
by ingestion in attempted suicides and homicides. Acute or 
delayed polyneuropathy and chronic lapses in concentration 
and memory can result from exposure to organophosphates 
and halogenated hydrocarbons. Sprays or mists to the eyes 
can cause problems ranging from simple conjunctivitis to 
cornealopacities.31 ,32 

Laboratory tests are of limited usefulness. Tests of urine and 
blood pesticide levels are costly, must be performed as close to 
the time of exposure as possible, may take weeks to produce re­
sults, and may be negative even in well-documented expo-­
sures.31 Blood, liver, and renal test results may be clouded by 
the presence of other diseases and may be abnormal in only the 
most severe poisoning cases. Cholinesterase (ChE) activity tests 
are useful only in organophosphate and carbamate poisoning, 
and are most effective when used in a monitoring program for 
applicators where baselines have been established. A person can 
have a 60% drop in ChE activity levels and still stay in normal 
ranges. A postexposure series of tests demonstrating recovery 
may be the only laboratory response elicited. ehE activity lev­
els can also be affected by cocaine use and medications.29 

Whenever possible, physicians should learn the name of 
the chemical and its properties before embarking on non­
emergency treatment. Sources include the MSDS, reference 
texts, poison control centers, telephone numbers on the pes­
ticide container, TOXLINE, and MEDLINE. 

Treatment 
Mild poisonings cause few symptoms, and vital signs remain 
normal. Moderate poisonings cause more severe symptoms 
and objective signs, but again vital signs remain nonnal. Se­
vere poisonings result in multiple complaints, objective signs, 
and unstable vital signs. Some pesticides may exhibit delayed 
onset of symptoms and signs. 

Mild and moderate poisonings can usually be evaluated and 
followed on an outpatient basis. They rarely need any treat­
ment other than reassurance, antiemetics for nausea and vom­
iting, and steroids for rash. 

Severe poisonings will usually require hospitalization and 
intensive physiologic support. Decontamination should not be 
ignored in the hospital setting and gastrointestinal (GI) lavage 
may be needed in cases of ingestion. Antidotes such as at­
ropine are rare. They may not be needed and should not be 
attempted unless the pesticide is identified. Forced diuresis, 
exchange transfusion, and chelation are replete with compli­
cations and should only be considered when the patient's con­
dition is severe, on an inpatient basis, and when the specific 
agent is identified. 

Atropine is useful in organophosphate and carbamate poi­
soning when bradycardia causes hypotension or when secre­
tions threaten respiration. The dose is 0.5 to 2.0 mg IV every 
20 to 30 minutes. There have been numerous reports of per­
sons who were brought near death by inappropriate atropine 
administration. Atropine may require serial administrations 
over several days in severe cases.28- 30 
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In jurisdictions where required, reports must be made to 
the appropriate agencies. Serial examinations to follow 
chronic problems may be necessary, especially with neuro­
logic and respiratory involvement. Work, impairment and dis­
ability status must be documented. The possibility of fraud 
must be considered and documented if discovered.33 

Building-Related Illness 
(Sick-Building Syndrome) 
Defects in building construction, design, or maintenance may 
lead to conditions where people who live or work in build­
ings develop illnesses, or think they have developed illnesses, 
related to exposure to toxicants within the building. Sick­
building syndrome (SBS) is a subcategory of building-related 
illness (BRI) used to denote a self-limiting mild illness of 
short duration.34 

Etiology 
Buildings of all types, especially modem ones, can produce 
illness through one or a combination of factors: inadequate 
ventilation and temperature control, contaminants, microbial 
agents, noise, and mass psychogenic hysteria. lllness can be 
magnified by litigation, secondary gain, inadequate medical 
or industrial hygiene investigation, and incomplete or mis­
leading reports by the building owner or by the news media.35 

Inadequate ventilation decreases the amount of air circula­
tion and raises the levels of carbon monoxide in the building 
air. Increased levels may exist throughout the entire building 
or in isolated pockets of poor air circulation and high occu­
pancy density. The temperature may be too high or too low 
for the comfort or safety of the workers. Buildings with low 
humidity may produce respiratory mucosal irritation due to 
dryness. High humidity may predispose to mold growth. Hot 
and cold surfaces and draft may also affect perceptions of in­
door air quality.34-36 

Contaminants may be intrinsic or extrinsic to the building. 
Building materials intrinsic to the building include fiberboard, 
insulation materials, or construction materials that produce 
volatile organic compounds, formaldehyde, odors or dusts. 
Extrinsic materials such as furniture, carpets, plants, or equip­
ment import volatile organic compounds, fonnaldehyde, 
dusts, odors, or other rnaterials.37 

The health effects of indoor-air microorganisms may be di­
vided into five categories: (1) irritative symptoms. (2) respi­
ratory infections, (3) allergic diseases, (4) alveolitis and or­
ganic dust toxic syndrome, and (5) other chronic pulmonary 
diseases such as chronic bronchitis.38 

Microbial agents are viruses spread through human contact 
among occupants; bacteria spread in contaminated water or 
air conditioning systems; or fungi (molds). Legionnaires' dis­
ease can be spread through heating, air conditioning, and ven­
tilation (HV AC) systems with improper sanitation. Viruses, 
especially the influenza virus, may transmit though a closed 
building filled with workers. Molds are ubiquitous through­
out any building. However, in certain conditions of heat and 
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humidity, molds may grow on cellulose in construction ma­
terials or in other areas where nutrients are available. Fungus 
can cause disease through the allergic response, mycoses, ir­
ritation, and mycotoxicosis.3S--40 

Toxigenic species of Aspergillus, Stachybotrys, and Peni­
cillium have been associated with BRI. Dried, their parts may 
cause alveolitis or hypersensitive reactions. Most dangerous, 
however, are the mycotoxins produced by these species. For 
example, Stachybotrys chartarum conidia produce a myco­
toxin that inhibits RNA, DNA, and protein synthesis, and pro­
duce a syndrome mimicking radiation poisoning. Rashes, epi­
lation, leukopenia, diarrhea, visual disturbances, and immune 
impairment are common in persons exposed to the mycotoxin 
of this mold.38,40 

Noise can produce headache and other symptoms attributed 
to other causes ofBRI. Poor acoustics, noise-producing equip­
ment (dot matrix printers), or poor office design may result 
in as much noise as in a factory.41 

Factors contributing to mass psychogenic hysteria include 
job stress, dissatisfaction with a supervisor, job monotony, 
repetitive work, and lack of influence in management. Other 
factors include the observation or rumors of illness in a 
coworker attributable to real or imagined BRI.42 

Sick-building syndrome has been attributed by some au­
thorities to causes not associated with BRI, such as ventila­
tion, microorganisms, or contaminants. Some authorities have 
suggested this self-limiting disorder is related to levels of sub­
stances below the levels of detection, individual susceptibil­
ity, or large numbers of people working in close proximity. 35 

Diagnosis 
The diagnosis is often made on clinical-epidemiologic­
industrial hygiene grounds. Symptoms include dry, itching 
or irritated eyes, sore or dry throat, stuffy or runny nose, si­
nus congestion, cough, wheezing, shortness of breath, chest 
tightness, headache, unusual tiredness, fatigue, difficulty re­
membering or concentrating, dizziness or light-headedness, 
dry or itchy skin, and a rash. Signs may include a rash 
around the neck and on the chest, conjunctivitis, and 
Wheezing. Epidemiologic studies may include cluster analy­
sis and cohort studies. Industrial hygiene studies may in­
clude air sampling techniques, swab and wipe samples, and 
cultures.43,44 

A precise diagnosis may require an intense review of the 
clinical course, past medical records, industrial hygiene re­
ports, and a careful physical examination. Laboratory testing 
includes hypersensitive panels and IgG and IgE studies to 
Stachybotrys or other molds that may have been discovered 
in the building" 

Treatment 
Treatment includes steroids, bronchodilators, and psy­
chotherapy, depending on the causative agent, the body's im­
mune reaction, and the presenting clinical picture. Removal 
from exposure, that is, removal from the building until re­
mediation of the exposure, is the first step.46 
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46 
Problems Related to Physical Agents 

James E. Lessenger 

Heat Injuries 
Military personnel, athletes, the young, the elderly, and per­
sons with emphysema, diabetes, or heart, neurovascular, or 
kidney disease are particularly susceptible to heat. Workers 
in the fields of mining, drilling. transportation, and construc­
tion are also at risk. Drugs such as amphetamines, cocaine, 
and anticholinergics decrease sweating, placing people at in­
creased risk. Good conditioning, proper clothing, adequate 
rest, avoidance of the sun, and drinking lots of water (not so­
das, tea, Of coffee) will decrease risk. Acclimatization by 
graded increasing activity in wann environments under con­
trolled conditions can be particularly useful in athletes, mili­
tary recruits, and miners. Special precautions to protect the 
elderly and other persons at risk during heat waves may be 
necessary, particularly if there is also high humidity. 

Heat Exhaustion 
Pathogenesis 
Heat emergencies occur when the body is unable to ade­
quately dissipate heat resulting from the metabolic and envi­
ronmental sources. The hypothalamus controls thermoregula­
tion by reducing vasoconstriction, increasing blood flow to 
the skin. Dissipation of heat occurs through radiation, con­
duction, convection, and evaporation of sweat. At environ­
mental temperatures above 35°C (95°P) most body heat is lost 
through sweating, which becomes inefficient when humidity 
rises above 75%. Doppler studies of patients with heatstroke 
and heat exhaustion demonstrate changes reflecting a hyper­
dynamic circulation with tachycardia and high cardiac out­
put. Relative hypovolemia is more pronounced in patients 
with heatstroke compared to patients with heat exhaustion. 
Signs of peripheral vasoconstriction are more often present in 
heatstroke, while patients with heat exhaustion more often 
demonstrated peripheral vasodilation. 

Clinical Presentation 
Typically, there is a history of heavy exertion in heat with in­
adequate water intake. Symptoms of heat injuries include 
headache, dizziness, nausea, vomiting, muscle weakness, visual 
disturbances, and flusbing. Clinical findings include profuse 
sweating, wann moist pale skin, and tachycardia. Laboratory 
analysis will usually demonstrate dehydration, metabolic aci­
dosis, increased glucose and fenitin, and a mild increase in cre­
atine kinase, aspartate ttansaminase, and lactate dehydrogenase. 

Treatment 
In the field, the goal is to decrease the core temperature and 
rehydrate by loosening clothing, moistening the face, remov­
ing the injured person to the shade, providing rest, and giv­
ing oral fluids until the person urinates. In the hospital, find­
ings of hemoconcentration, hypernatremia, and azotemia are 
common and treatment should commence before laboratory 
results are available. An air-conditioned emergency room 
should cool the patient adequately, but moist cool towels on 
the forehead and around the flank may be necessary. Hypo­
glycemia may be present and require correction. l -4 

Heat Stroke 
Pathogenesis 
As the core body temperature rises and heat dissipation mech­
anisms fail, metabolic demand increases and energy stores fail. 
Cellular enzyme systems fail, cell membrane penneability in­
creases, and shock follows. People with exertional heat stroke 
have high blood flow to exercising muscles, which overloads 
the body's cooling mechanisms. In the elderly, severe heat ex­
posure during heat waves leads to progressive dehydration. 

Clinical Presentation 
Usually, there is a history of acute changes of mental status 
change after exertion in hot weather. Examination of the pa-



tient demonstrates tachycardia, hypotension, and tachypnea. 
Core temperature is usually at least 40SC (105°F) but may 
lower with cooling during examination. Neurologic signs in­
clude irritability, confusion, ataxia, seizures, decorticate pos­
turing, and coma. In the elderly, coma may be the presenting 
condition. The skin is usually dry and hot due to vasocon­
striction. Cardiovascular collapse and disseminated intravas­
cular coagulation may progress in severe and advanced cases. 
A complete blood count, liver and renal panels, cardiac isoen­
zymes, and arterial blood bases are needed to assess the ex­
tent of dehydration and acid-base balance. Coagulation stud­
ies may be abnonnal and urine analysis may demonstrate 
concentration and urine myoglobin. 

Differential Diagnosis 
Illegal and prescription drug overdose, homicidal or suici­
dal poisoning, stroke, and myocardial infarction may mimic 
heatstroke. 

Treatment 
In the field, it is critical to decrease core temperature by re­
moving unnecessary clothing, spraying the face with luke­
warm water, augmenting airflow, and providing oral fluids, 
if the person is conscious. During transport, oxygen and res­
pirator support may be necessary. Intravenous diazepam may 
be necessary to control seizures. In the hospital, cardiopul­
monary status needs to be quickly evaluated and maintained. 
Immediate venous access must be achieved and volume 
depletion corrected with dextrose/normal saline or dextrose! 
half-normal saline. Core temperature and urine output must 
be monitored. Evaporative cooling through sprayed lukewarm 
water and fans may be necessary to decrease the temperature, 
but care must be taken to avoid overcooling. Shivering, which 
increases body temperature, should be avoided and diazepam 
(Valium), 2 to 5 mg given orally or intramuscularly, may be 
needed. Hypoglycemia, if present, must be corrected. Blood 
coagulation disturbances may need correction with fresh 
frozen plasma and platelets. 

Long-Term Complications 
Renal, hepatic, myocardial, and cerebral complications such 
as coma, stupor, or stroke may be transitory or long term, de­
pending on the age of the person, preexisting conditioning, 
and the depth of the heatstroke.1- 3 

Cold Injuries 
Occupations with exposure to cold, winter athletic activities, 
outdoor youth outings, and winter military operations present 
greater risk of cold injuries. Alcoholics, the elderly, disabled 
persons, troops in combat, and people with diabetes and heart 
disease are more susceptible. Medications, especially cardiac 
and antipsychotic, reduce cold tolerance. Alcoholic drinks in­
crease heat loss from the body due to vasodilation. 

Careful attention to the early warning signs of shivering, 
poor coordination, and lethargy can allow identification of the 
problem before it advances. Multiple layers of clothing, re-

46. Problems Related to Physical Agents 393 

moval of wet clothing, warm fluids, and shelter can be life­
saving. Altitude and cold acclimation as well as general 
fitness is important, especially in industries such as logging 
and mining. In the elderly and those taking cardiac and anti­
hypertensive medications, altitude acclimation is particular 
important. 

Hypothermia 
Pathogenesis 
Metabolism is the source of body heat in cold environments. 
Moisture and perspiration increase heat loss through convec­
tion and evaporation. Reduction of core temperature below 
3SOC (95°P) can occur in air temperatures up to 18.3°C (65°F) 
and water temperatures up to 22.2°C (72°F). Maintenance and 
restoration of the core temperature is the key to prevention 
and treatment. 

Clinical Presentation 
Typically, there is a history of exposure to cold ambient tem­
peratures, inadequate clothing, preexisting medical condi­
tions, medications, or drug abuse. Early symptoms include 
drowsiness, slurred speech, impaired coordination, weakness, 
and lethargy. The patient may have puffy, cool skin. 

Late symptoms include lethargy, stupor, unconsciousness, 
and diminished reflexes. The person may have weak or ab­
sent pulse, hypotension, slow respiratory rate, and decreased 
esophageal or rectal temperature of 2SO to 35°C (77°-95°F). 
The complete blood count, chemistries, thyroid studies, arte­
rial blond gases, electrocardiogram (J wave at QRS-ST) and 
chest radiograph may demonstrate dysrhythmias, dehydration, 
or pneumonia. 

Treatment 
In the field, rewarming can be accomplished with electric 
blankets, sleeping bags, radiant heaters, or heated stones in 
sleeping bags. Warm (not hot) fluids given slowly and a 
change to wann, dry clothing can accelerate recovery. Alco­
holic drinks are contraindicated because they cause vasodila­
tion and increase heat loss. 

In the emergency department, the patient should be re­
warmed slowly over a period of 2 to 3 hours to avoid re­
warming shock. Rehydration and correction of acid-base and 
electrolyte imbalances need to be carried out concomitant with 
rewanning. Inhaled warm oxygen, if available, may be help­
ful. Peritoneal dialysis with lactated Ringer's at 43°C 
exchanged at a rate of 10 to 12 lJh may be needed in se­
vere cases. Warm baths, if used, should be maintained at 
40° to 42°C, 

Frostbite 
Pathogenesis 
As the skin temperature drops due to exposure or contact with 
extremely cold swfaces such as snow, perfusion slows, allow­
ing for crystal formation in the extremities, ears, and nose. At 
15°C there is tissue damage due to thrombosis and ischemia. 
At - 3°C there is actual freezing of tissue. There are marked 
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similarities in the inflammatory processes to those seen in ther­
mal bums and ischemialreperfusion injury. Recently, frostbite 
has been seen in the close application of unpadded chemical 
ice packs to orthopedically injured extremities. 

Clinical Presentation 
In mild cases, numbness, ptickling, and itching of the skin 
may be present. In severe cases there may be paresthesia, stiff­
ness, and pale white edematous skin. As the skin thaws, se­
vere pain typically results, followed by chronic paresthesia in 
severe cases. 

Differential Diagnosis 
Frostbite may mimic vibration-induced white fmger disease 
(conunon in construction industries where pneumatic ham­
mers are used) and Raynaud' s phenomenon (see Chapter 113). 

Treatment 
Replacement of wet clotlting with dry and warm clotlting will 
accelerate recovery. Rewarming can be accomplished by con­
tact with warm skin or cloth, but massaging and rubbing is 
best avoided. In severe cases the physician must decide if re­
freezing is likely before rewarming because repeated cycles 
of freezing and thawing will rupture more cells and extend 
injury. Slow rewarming is accomplished by placing the ex­
tremity in water at 40' to 42'C until thawed (it will hurt) and 
leaving clothing open to the air. Eventual amputations and 
grafts may be needed. 

Chilblains 
Pathogenesis 
Prolonged dry cold exposnre causes capillary breakdown and 
extravasation of fluids. 

Clinical Presentation 
Typically, there are red, pruritic skin lesions associated with 
edema that may progress to ulcerations with eventual scarring. 

Treatment 
Elevation of the extremity, gentle rewarming, and exposure 
to warm room temperature usually restores capillary function. 
Skin massage is contraindicated. 

I mmersion Foot (Trench Foot, Shelter Leg) 

Pathogenesis 
Prolonged immersion in cold water causes capillary break­
down, edema, and ischemia. 

Diagnosis 
In the ischemic (immediate) phase, feet are cold, swollen, and 
waxen in appearance. In the hyperemic phase (2 to 3 days af­
ter exposure), there is intense pain, swelling, redness, blis­
tering, lymphangitis, and ecchymosis. In the posthyperemic 
phase (10 to 30 days), there are paresthesias, temperature sen­
sitivity, and hyperhidrosis. In severe cases, cellulitis, gan­
grene, and thrombophlebitis may be present. 

Treatment 
The patient must be thoroughly dried and slowly warmed with 
attention to general nutrition. Treatment of bacterial and fun­
gal infections may be difficult and require repeated therapies.4--6 

Ionizing Radiation Injuries 
Particulate radiation consists of electrons, protons, neutrons, 
alpha particles, and other subatomic particles. Natural back­
ground radiation comes from cosmic rays, thorium, radium, 
and other radionuclides in the earth's crust and potassium 40, 
carbon 14, and other naturally occurring radioactive elements 
in the body. 

The rad is the standard unit of absorbed dose (I rad = 100 
erglkg tissue). One rem is that dose of any radiation that pro­
duces a biologic effect equivalent to I rad of x- or y-rays. 
Collectively, a person living at sea level may receive about 
80 mrem per year. Persons living at high altitude or near de­
posits of radioactive ores receive twice that amount. 

Man-made sources account for an estimated 106 mrem per 
person per year from global fallout, nuclear power, diagnos­
tic procedures, radiopharmaceuticals, smoke detectors, color 
television sets, phosphate fertilizers, and instrument dials. The 
average chest x-ray exposure is 10 mrem; the average barium 
enema exposes one to 500 to 800 mrem. 

Radiation loses energy as it penetrates tissue and interacts 
with atoms in its path. The removal of electrons from atoms 
results in the fonnation of ions and reactive radicals. These, 
in turn, cause damage to molecules through breakage of chem­
ical bonds. Molecular injury may result in DNA, enzyme, or 
structural damage. 

The biologic consequences of exposure to ionizing radia­
tion include gene mutation, chromosome aberrations, malig­
nant transformation, and cell death. Cellular damage may oc­
cur in somatic or germ cells. Genetic effects are a result of 
damage to germ cells, while somatic effects may be seen 
acutely, chronically, or delayed. Rapidly dividing germ and 
bone marrow cells are more acutely susceptible.1,g 

Acute and Chronic Radiation Sickness 
Nuclear Attack 
At 8:15 A.M. local time on August 6,1945, a uranium atomic 
bomb was detonated 580 m over Hiroshima, Japan. Initial ra­
diation was composed of gamma rays and neutrons spread out 
at detonation. Residual radiation consisted of products of nu­
clear fission that fell to the earth as "death ash" or "black 
rain" and radiation caused by the bombardment of the ground 
and concrete buildings by neutrons. 

Acute effects included fever, bloody diarrhea, wealmess, ex­
haustion, vomiting, hemoptysis, hematemesis, hematuria, nose 
bleeds, and subcutaneous hemorrhage. Pathologic examination 
revealed destruction of bone marrow, leukopenia, anemia, and 
decrease of platelets in direct proportion to how close the per­
son was to the hypocenter. Many deaths in this period were 
due to sepsis and destruction of endocrine function. 

Subacute effects were mainly to the bone marrow and en-



docrine system. Hemorrhaging, epilation, sepsis, adrenal dys­
function, and aspermia occurred in severity proportional to 
the distance from the hypocenter. Death from pneumonia was 
common. Recovery was marked by regrowth of hair and skin 
and healing of infections. 

Late effects over a period of 50 years included increases in 
malignant tumors (especially leukemias of all types, cataracts, 
chromosome aberrations, somatic cell mutations, mental re­
tardation, growth retardation, and functional abnormalities to 
organs, especially glands. There was no increase in leukemia, 
sterility or congenital abnormalities in children born to sur­
vivors more than 9 months after the attack.9 

Nuclear Accident 
During the overnight hours of April 25 to 26, 1986, reactor 
4 of the Chemobyl nuclear plant in the Ukraine exploded and 
released an estimated 300 MCi (megacuries) of radioactive 
substances, including 40 MCi of iodine 131 and 100 MCi of 
short-lived radioiodines. There were 143 cases of acute radi­
ation syndrome similar to those seen in Hiroshima. There were 
34 deaths, primarily in fIrefighters who received massive 
doses of radiation and died of radiation burns, sepsis, and 
multiorgan failure. Survivors demonstrated chronic leukope­
nia, lens opacities, and other problems similar to those of the 
Hiroshima survivors. IO 

Tens of thousands of persons were exposed to various 
amounts of radionucleotide, primarily I 131. The radioactive 
debris spread throughout Belarus, northern Ukraine, western 
Russia, parts of eastern Europe, and Scandinavia. The threat 
of thyroid cancer from the I 131 was immediately recognized 
and 16 million people were given potassium iodine to pre­
vent the uptake of I 131 by the thyroid, Nevertheless, thou­
sands of children in Belarus and northern Ukraine developed 
thyroid cancer. The problem was probably exacerbated by a 
chronic iodine deficiency that hastened the uptake of the I 
131. Epidemiologic studies documented an increased inci­
dence of all cancers, including leukemias of all types within 
the former Soviet Union, but not Europe. Children who had 
been exposed in utero demonstrated extremity agenesis and 
mental retardation. Chromosomal aberrations in the exposed 
populations have been reported, but their long-term conse­
quences remain to be seen. II - I3 

Prevention 
Limitation of the use of medical x-rays and nuclear medicine 
studies is prudent. Proper handling of radioactive materials, 
shielding of workers and the public, protective clothing, and 
proper handling procedures are critical to prevent exposure. 
In the event of a spill, evacuation and isolation of the prob­
lem are essential and a detailed advanced safety plan may be 
lifesaving.14 

Treatment 
The exposed person must decontaminated immediately. Con­
taminated body parts should be isolated with plastic wraps. 
Clothing constitutes contaminated material and needs to be 
disposed of as nuclear waste. Bums and trauma are treated in 
the usual manner, concurrent with decontamination. In the 
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eventofl 131 release, iodine supplements should be given as 
soon as possible, especially to children, Cataracts usually re­
quire lens implants. Leukopenia may require antibiotic pro­
phylaxis and treatment and perhaps bone marrow transplants. 
Cancers induced by radiation are indistinguishable from those 
occurring naturally and are treated using standard protocols. 
Acute radiation sickness may require aggressive supportive 
medical care including cardiopulmonary assist, intravenous 
fluids, antibiotics, and antiemetics. ls 

Nonionizing Radiation Injuries 

Radiofrequency (RF) and Microwave 
(MW) Radiation 
Radiofrequency and microwave radiation causes molecular 
ionization by vibration and rotation of molecules, particularly 
those with asymmetric charges. The risk of injury increases 
with increased radiation intensity and proximity of the source. 

Injuries are typically seen in employees working with or 
maintaining equipment used in sealing plastics, physiother­
apy, and radio communications. Injuries are characterized by 
protein denaturation and tissue necrosis at the site of expo­
sure. There is an inflammatory reaction usually followed by 
scar formation. Nontherma1 effects include cataracts. 

The exposed body part feels hot with a clicking or buzzing 
sensation and a sunburned appearance. Other symptoms in­
clude irritability, headache, pain, watery eyes, dysphagia, 
anorexia, abdominal cramps, and nausea. 

Infrared Radiation 
Exposures to infrared radiation (wavelengths of 750 to 3 mil­
lion nm) occur in welders, glassmakers, and bakers of con­
sumer products. Thermal injury to the skin is common but the 
cornea, iris, and lens are most susceptible. Eye and skin 
shielding is the major protection. 

Visible Radiation 
Visible light (wavelengths of 400 to 750 run) causes damage 
via structural, thermal, and photochemical light-induced re­
actions. The eye is the most sensitive organ. Sources of in­
jury are sunligh~ high-intensity lamps, lasers, flashbulbs, spot­
lights, and welding. 

Ultraviolet (UV) Radiation 
The longer wavelengths of ultraviolet radiation (wavelengths 
from 100 to 400 nm) are more biologically active. Eye in­
juries from thermal action and skin damage from photo­
chemical reactions are most common. Injuries are found in 
welding, and using specialized photo imaging equipment and 
germicidal units. I6-19 

Lasers 
Electrical energy is applied to a crystal or gas to produce a 
coherent, monochromatic, and highly collimated light in a 
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narrow beam and in the same plane of polarization. The re­
sulting light beam (laser) can be of extremely high intensity 
and is usually in the UV range. 

Lasers cause damage, primarily to the eye and skin, by pho­
tochemical and mechanical mechanisms, especially coagula­
tion of retinal proteins. The increased temperatures may cause 
explosive vaporization of cells. In the eye, retinal burns and 
corneal injuries are most common, and thennal burns pre­
dominate on the skin.20 

Treatment of Nonionizing Radiation Injuries 
Photokeratoconjunctivitis (Welder's Flash) 
Symptoms of severe pain, photophobia, teariog, and the sen­
sation of sand in the eyes follow exposure by 6 to 12 hours. A 
single short exposme may provoke symptoms, but increases in 
duration and intensity shorten the latency period and increase 
the symptoms. The eyelids may be red and swollen, and ex­
amination of the eye may be normal or reveal punctuate stain­
ing of the cornea. The pmblem is typically bilateral. Treatment 
is symptomatic with cold packs, eye patches, mild sedation, 
and dark rooms. Ophthalmic anesthetics are discouraged. 

Skin lesions vary from erythema to frank bullae formation. 
These are usnaJJy treated similarly to sunburn and there may 
be a resultant ''toughening'' of the skin. Extensive burns may 
produce systemic responses such as shock. Phototoxic and pho­
toallergic reactions commonly occur with medications, bacte­
riostatic agents, and perfumes. Premalignant and malignant skin 
lesions including actinic keratosis, keratoacanthoma, and 
Hutchinson's melanosis are common. Progression to basal cell 
carcinoma., squamous cell carcinoma, and malignant melanoma 
is common. The risk is greater in fair-skinned people.21 

Prevention of Nonionizing Radiation Injuries 
Training of workers, supervisors, and users in the proper use 
of equipment and safety measures, with instructions and la­
bels followed carefully, is essential. Shielding of equipment 
to prevent emissions, proper maintenance, adjustment of 
equipment, safety clothing, sun blocking creams, and, most 
importantly, safety glasses are essential. 16,20,21 

Electrical Injury 
Outdoor risks include lightoing strikes and hanging wires af­
ter disasters. Home risks include faulty appliances, children 
who place fingers into sockets, frayed wires, and home repair 
of appliances. Occupational risks affect electricians, high­
voltage repair workers, and maintenance personnel. 

Prevention strategies include training to avoid dangling live 
wires, taking cover during lightning storms, proper repair of 
equipment, shielding of equipment and use of protective tools 
and clothing.22,23 

Pathogenesis 
Alternating current produces more injury than direct current 
because it causes muscle tetanization. Current as low as 60 

to 80 rnA will cause ventricular fibrillation. The greater the 
voltage and longer the duration, the greater the damage. 
Shocks exceeding 10,000 volts will usually throw the person 
off the cable or machine when touched or grabbed, causing 
blunt trauma. 

Electric current follows the course of least resistance, usu­
ally through water-laden tissues. Therefore, the vascular sys­
tem is most at risk, and bone is least at risk. Circular or el­
liptical thennal burns may occur at entrance and exit sites, 
and tissue necrosis and thrombosis may occur in muscles and 
vessels. Muscle destruction may result in necrosis and myo­
globulinuria, with the potential of renal compromise. Depo­
larization of peripheral nerves and the brain may produce 
tetany and seizures. Renal and liver damage may occur as a 
consequence of electrocution and blunt trauma may result 
from falling or being thrown.22,23 

Clinical Findings 
Burns, blunt trauma, and ventricular fibrillation may be pres­
ent. An electrocardiogram (ECG) should be performed to look 
for changes in cardiac conduction. Tetany of the diaphragm 
may lead to respiratory arrest. The patient may be postictal from 
seizures. Renal and hepatic function may be impaired.22- 24 

Treatment 
Careful attention to live wires will protect rescuers from in­
juty. Cardiopulmonary resuscitation is performed in the stan­
dard fashion. In the hospital, massive muscle necrosis may 
necessitate close renal observation, and lactated Ringer's or 
saline solution may be necessary to maintain urine output. 
Cardiac dysrhythmias are treated in the usual manner. Bums 
and tissue destruction may require aggressive debridement 
and graftS.24•25 

Inhalation Injury 

Pathogenesis 
The sheer volume of inspired air makes the lungs a sensitive 
organ for environmental damage. Inhalation of toxic sub­
stances produces disease depending on the phase (liquid, par­
ticulate, or gaseous), temperature, duration of exposure, den­
sity, and inherent toxicity of the substance and on the health 
of the individual. Defense mechanisms against inhalation or 
inspiration of gases or dusts include the nose, pharynx, and 
larynx, which block entry, removal by the mucous blanket 
and cilia, and alveolar macrophages. Only a small number of 
particles penetrate into the distal bronchioles and persist in 
the interstitium. Highly soluble gases such as ozone, ammo­
nia, and sulfur dioxide can be readily removed by the upper 
airways, but only at low concentrations. Large particles fail 
to enter the airways while small ones are easily expired. Par­
ticles of a critical density and «dynamic radius" remain in the 
bronchioles to cause pathologic changes. 

Toxic injury can cause cell degeneration and necrosis, lead­
ing to sloughing of the airway. Acute alveolar injury is also 



accompanied by a massive pulmonary edema created by the 
extravasation of fluids from damaged capillaries. In the alve­
oli, type I pneumocytes are most susceptible, followed by se­
cretory cells and brush cells. Repair begins with a fibrin mesh­
work containing necrotic cellular debris and neutrophilic 
inftltrate. Smaller airways follow the same sequence as larger 
airways. The cycle of destruction and repair causes fibrosis 
in the upper airways, lower airways, and alveoli depending 
on the parameters of exposure.26,2? 

Population at Risk 
People may be exposed to toxic gases in disasters such as earth­
quakes and explosions, but occupational exposure is most com­
mon, especially in foundries, chemical plants, agriculture and 
welding operations. Firefighters and emergency medical tech­
nicians (EMfs) are especially at risk as first responders.",,27 

Prevention 
Shielding and proper ventilation can prevent employee expo­
sure by removing the agent. Protective equipment at the work­
place with attention to a properly fitted mask and correct fil­
ter canister can prevent short- and long-tenn problems. 
Conditioning and health maintenance prevent fatigue that can 
lead to injury. Isolation of disasters and evacuation is crucial 
before clouds engulf large numbers of people.26-28 

Agents Causing Toxic Lung Injury 
Phosgene and chlorine cause intense airway irritation. Oxides 
of nitrogen liberated by anaerobic microbial fennentation in 
silos cause alveolar injury with pulmonary edema and hya­
line membrane dysfunction. In industry, oxides of nitrogen 
are used in metals production, with welders in confined spaces 
particularly at risk. Sulfur dioxide and sulfuric acid cause 
acute bronchitis, bronchiolitis, and alveolar injury. Cadmium 
and metal fume fever in machinists and welders cause alve­
olar damage as well as systemic symptoms such as fever and 
malaise. Paraquat, a herbicide used to spray marijuana patches 
in the 1970s, cause intense lung necrosis and fibrosis. Ozone 
causes damage to bronchial columnar cells and alveoli. Buty­
late hydroxy toluene, used in food production, can cause alve­
olar injury. 26,27 

Products of combustion are a special problem. Burning ma­
terials aerosolize large amounts of particulates and release hot 
gases, which can be chemically transfonned. Large amounts 
of hot carbon monoxide, hydrogen cyanide, nitrogen dioxide, 
and aldehydes enter the respiratory tract, causing burns to up­
per airways and intense tissue necrosis and pulmonary edema 
to lower airways. 

Transient hypoxemia has been found in firefighters exposed 
to polyvinyl chloride and other pulmonary irritants. This is 
thought to be due to a breakdown in the oxygen-carrying ca­
pacity of the alveolar membranes.26 

Clinical Findings 
Mild cases may present with transient shortness of breath and 
vertigo. More severe exposures will present with respiratory dis-
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tress, pulmonary edema, and burns around the mouth and nose. 
Changes in chest radiographs and blood gases may be evident. 

Treatment 
Mild cases of inhalation injury may require ouly observation 
and oxygen. Moderate cases may require antibiotics, steroids, 
and bronchodilators. More severe cases will require intense 
pulmonary support, intubation, respirators, and medications 
in an intensive care unit with specialist backup. Early bron­
choscopy may be necessary to assess damage and monitor 
treatment. 29,30 

Long-Term Complications 
Obstruction and restrictive pulmonary disease with air trap­
ping and bronchiectasis are commonly found after severe in­
halation injuries.3o 

Acoustic Trauma (Noise) 
Noise accounts for about one fifth of all hearing loss. Sound 
or noise is a fonn of energy transmitted through air in 
the fonn of waves. The decibel (dB) is an arbitrary sound­
pressure measurement used to express intensity of sound. Fre­
quency, expressed as the hertz (Hz), is given in cycles per 
second and expresses pitches or tones. Typical noise genera­
tors are impact or shear among solids (machinery), fluid jets 
Get engines), pressure pulses (sirens), and secondary ex­
citation (sounding boards).31 An interaction between noise 
and chemical exposures in the workplace can accelerate 
hearing loss. 

There are two main mechanisms for measuring acoustic 
trauma. The dosimeter measures instantaneous or fluctuating 
noise levels over time, and the audiogram measures noise ef­
fects on the ear.32 

Exposure is measured by the dose concept (i.e" intensity 
multiplied by time). In industry, two measurements of dose 
are used to evaluate risk: the time weighted average (TWA), 
a measure of exposure over the workday (85 dB), and the per­
missible exposure limit (PEL), the maximum noise level a 
person can be exposed to at any given time (95 dB),32 

Population at Risk 
Noise-induced hearing loss is of particular interest in indus­
try, but natural disasters, inadvertent exposure to loud noises 
such as a gunshot, and deliberate exposure to loud noises such 
as rock bands, can cause temporary or pennanent damage. 
Temporary noise damage causes a temporary threshold shift 
(ITS) in hearing, while permanent damage causes a penna­
nent threshold shift (PTS)32,33 

Prevention 
Prevention is targeted at avoidance, equipment engineering 
controls, and personal protective equipment. Avoidance of 
noise is accomplished by keeping unauthorized people out of 
areas of high noise exposure such as areas near airports. In­
dividuals can protect themselves by avoiding sound that 
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causes pain or ringing in the ears such as rock bands. Engi~ 
neering controls include the design of equipment low in noise 
production or which shields workers and bystanders. Personal 
protective measures include ear muffs and plugs, which are 
especially important at fIring ranges. 

Treatment 
Audiologic monitoring identifies workers who may have a 
TIS or incipient PIS so that programs can be implemented 
to limit exposure. Other causes of deafness such as infections 
and tumors need to be identifIed and treated appropriately. 
Pennanent loss may necessitate rehabilitation in the form of 
hearing aids or training of the deaf.34.35 
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47 
Bites and Sti ngs 

Laeth S. Nasir 

Bites and stings account for a small but significant number 
of patients seen in the primary care setting. Family physicians 
can provide the patient, family, and community with antici­
patory guidance regarding conunon hazards and appropriate 
care if a bite or sting does occur. 

Mammalian Bites 
Most mammalian bites are from dogs or cats. Children arc 
the most frequent victims of dog bites. I Most of the dogs in­
volved arc known to the victim and were considered friendly 
prior to the hiting episode. Injuries inllicted by cats tend to 
involve the hand and upper limb. 

Clinical Presentation 
Significant dog bites tend to be lacerations, often with crushing 
or learing of tissue. Bites are most often sustained on the ex­
tremities, head, and neck. In children, dog bites may penetrate 
the skull. Because of their needle-like leeth, cat and rodent biles 
are usually puncture wounds, often involving tendons or joint 
spaces. A multitude of organisms reside in the mouths of atl 
higher primates. For this reason, these bites are notoriously pre­
disposed to infection. Human bite wounds most commonly re­
sult from conflict or contact sports. Potentially the most serious 
human bite wound is the "'clenched-fisC injury. This injury is 
sustained when the victim strikes an adversary in the mouth with 
a clenched tist and suffers a laceration inflicted by the other's 
teeth. Microorganisms may be inoculated into the deep tissues 
of the hand, resulting in a devastating infection. 

Diagnosis 
All bites are examined meticulously for foreign bodies and 
devitalized tissue. Radiographs are considered if there is the 
possibility of fracture or a retained foreign body. The med-
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ical record should include infonnation regarding the site, 
depth, and circumstances of the biting episode, as well as a 
sketch of the injury. 

A clenched-fist injury should be examined after reproduc­
ing the position of the hand when the injury occurred. Oth­
erwise, penetration of the wound into the deep tissues of the 
hand may not be appreciated. 

Management 
All mammalian bites should undergo copious irrigation with 
sterile saline. A 19-9auge or larger needle on a syringe is of­
ten used to generate a high pressure stream. Careful debride­
ment of all devitalized tissue is necessary (see Chapter 49). 
Further management depends on classifying the wound as high 
risk or low risk for infection. There is general agreement that 
high-risk bites are those involving the hands or feet, injuries 
older than 6 to 12 hours, deep puncture wounds, crush injuries, 
human bites, cat bites, and bites sustained by elderly or im­
munocompromised individuals. Bites involving deep struc­
tures such as bones, joints, or tcndons arc also at high risk of 
infcction. Individuals with high-risk bites should have their 
wounds debrided, packed, and reevaluated in 72 hours to con­
sider delayed primary closure. Prophylactic antibiotics should 
be administered. In practice, many bites otherwise considered 
high risk are primarily repaired if functional or cosmetic con­
siderations strongly warrant it. Deep puncture wounds, bites 
of the hand, and wounds that present late should never be 
closed primarily.2 Bite wounds involving the deep tissues of 
the hand should be surgically debrided, packed, immobilized 
in the position of function, and elevated. These injuries require 
intravenous antibiotic therapy. Low-risk wounds may be su­
tured immediately; antibiotic prophylaxis is not required. Cul­
tures of an uninfected wound are not useful. 

Human bites may transmit hepatitis Band C as well as her­
pes simplex virus. Prophylaxis against hepatitis B may be 
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achieved by administering hepatitis B innnnne globulin 
(HBIg) 0.06 mUkg and hepatitis B vaccine. The potential for 
human immunodeficiency virus (IllY) transmission by hu­
man bites is thought to be low, although there are case re­
ports of transmission by this route.3--5 The need for tetanus 
and rabies vaccination should be assessed. 

Prophylactic Antibiotics 
Patients with high-risk wounds should receive a 3- to 5-day 
course of prophylactic antibiotics. Amoxicillin-clavulanate 
(Augmentin) 875 mg bid is an appealing agent for prophy­
laxis of human and animal bite wounds. Its spectrum of 
activity includes Pasteurella multocida, Staphylococcus 
aureus, streptococci, Eikenella corrodens, and ~-lactamase­
producing oral anaerobes. Penicillin-allergic patients may 
receive cefuroxime 500 mg bid or doxycycline 100 mg bid. 

Established Infections 
For established infections, empiric treatment with ampicillin­
sulbactam (Unasyn) 1.5 to 3.0 g N q6h, cefuroxime (Zinacef) 
0.75 to 1.5 g N q8h, or clindamycin 600 to 900 mg N q8h 
and ciprofloxacin 200 to 400 mg N ql2h may be good em­
piric choices. 

Rabies Prophylaxis 
Rabies is a uniformly fatal condition. Therefore, a high index 
of suspicion for this infection must be maintained after any 
mammalian bite. Bats and other wild mammals are currently 
the major source of rabies in the United States. Assessment 
of risk involves a thorough history and physical examination. 
A break in the skin from teeth or claws of an infected animal 
or contact with saliva on mucous membranes or broken skin 
constitutes exposure. The decision to apply prophylaxis is 
then guided by the specific situation and animal species. In 
general, bats, skunks, raccoons, woodchucks, foxes, and other 
wild carnivores should be regarded as rabid and immunopro­
phylaxis administered. If the animal is captured, it should be 
killed immediately and the head sent under refrigeration to an 
appropriately equipped laboratory for fluorescent antibody 
examination. If the test is negative, the vaccination series may 
be discontinued. Domestic dogs, cats, and ferrets that are oth­
erwise healthy should be confined and observed for a period 
of 10 days. If they remain asymptomatic, prophylaxis is un­
necessary. The management of all other exposures, from ei­
ther wild or domestic mammals, should be decided after con­
sultation with the local health department. 

Early, thorough wound cleansing is necessary to reduce the 
viral inoculum. Wounds are flushed with soap and water. Su­
turing the wound is avoided if possible. Human rabies im­
mune globulin (HRIg) is administered in a dose of 20 Ulkg 
body weight to both adults and children. This dose should not 
be exceeded, as passive antibody may interfere with response 
to the active vaccine. Half of the dose is infiltrated around the 
wound, if feasible, and the rest given intramuscularly in the 
gluteal area. Active immunization is accomplished by human 
diploid cell vaccine (HDCV) or rabies vaccine adsorbed 
(RV A), the first dose given simultaneously with HRIg with 
repeat doses on days 3, 7, 14, and 28. The active vaccine is 

administered intramuscularly in the deltoid. In infants it is 
given in the anterolateral thigh.6 

Prevention 
The role of education in the prevention of these injuries can­
not be overemphasized. Dog bites are reported to be among 
the top 12 causes of nonfatal injury in the United States. I Sit­
uations reported to be potentially dangerous include ap­
proaching dogs immediately after entering their territory, 
waking a dog from sleep, and teasing or playing with a dog 
until it becomes overexcited.7 Male dogs and dogs that have 
not been neutered are more likely to bite.l,g 

Family and Community Issues 
Most dog bites are preventable. Parents should be counseled 
never to leave a child alone with a dog, and children should 
be taught never to approach an unfamiliar dog. They should 
also be warned of the danger of startling animals. Children 
should learn to recognize signs of distress in familiar animals 
and be warned not to disturb them when they are exhibiting 
this behavior. 

Spider Bites 
In North America two species of spider account for most med­
ical problems after bites. The brown recluse spider (Lox­
osceles reclusa) is found primarily in the south-central re­
gions of the United States but may be transported anywhere. 
It is a small (1-2 cm) tan to dark brown spider with a violin­
shaped pattern on the back. It produces a venom containing 
sphingomyelinase D, which causes endothelial swelling, 
platelet aggregation, and thrombosis. The black widow spi­
der (Lactrodectus mactans) is a shiny black color with a red 
hourglass-shaped marking on the ventral abdomen. Black 
widow venom contains a-Iatrotoxin, a potent neurotoxin. 

Clinical Presentation 
Brown recluse spider bites are painless or only mildly painful. 
Within 2 to 8 hours, though, severe local pain may occur. An 
erythematous or cyanotic macule (''volcano lesion") may ap­
pear at the site of the bite often followed by a deep necrotic ul­
cer, which may take months to heal. Systemic absorption of 
toxin may lead to fever, malaise, vomiting, skin rash, andjaun­
dice. Hemolysis and disseminated intravascular coagulation 
(DIC) may occur. Desquamation of the extrentities, petechiae, 
and skin rashes may appear as late as 3 weeks after the bite.9 

Black widow spider bites are often painless, but 20 min­
utes to several hours later localized pain, cramps, and fasci­
culations may occur. Progression to pain and rigidity in the 
abdomen, shoulders, and back often follows. Autonomic signs 
such as nausea, vomiting, fever, dizziness, hypertension, and 
sialorrhea may occur. 

Diagnosis 
Often the diagnosis of a spider bite is made presumptively by 
the victim. One study found that 90% of suspected spider bites 



were actually bites from other insects or manifestations of dis­
ease states.1U For this reason, it has been suggested that in the 
absence of conclusive evidence as to the identity of the cul­
prit such bites be labeled "arthropod bite, vector unknown" 
in the medical record. 11 

Management 
For most spider bites wound care, ensuring current tetanus 
immunization status, and monitoring for infection are the only 
interventions required. Local symptoms are controlled 
through the use of ice. analgesics, and antihistamines. 

Severe systemic symptoms due to brown recluse spider 
bites may require treatment with enteral or parenteral corti­
costeroids. Dapsone, 50 to 100 mg po daily for 10 days, may 
abort or ameliorate the development of skin lesions. 

If available, specific antivenin (Antivenin; Merck, West 
Point, PA) may be the management option of choice for all 
significant envenomations due to black widow spiders l2- 14 

(Table 47.1). Parenteral narcotics, intravenous diazepam, or 
methocarbamol are useful for muscle cramps, as are pro­
longed hot baths. Calcium gluconate 10% solution, 0.1 to 0.2 
ml/kg IV, with cardiac monitoring may provide transient re­
lief of symptoms. 

Prevention 
Clearing away debris, plugging openings into houses, wear­
ing gloves and long pants, using insecticides, and avoiding 
heavily infested areas are the major preventive steps that can 
be taken to avoid bites. 

Hymenoptera Stings 
Stings by bees, wasps, hornets, and ants are common in most 
climates. Their shared manifestation is the production of lo­
calized dennal wheal-and-flare reactions. Full-blown ana­
phylaxis occurs in a subset of individuals. Domestic honey­
bees are relatively nonaggressive in defense of their colony. 
In contrast, Africanized bees ("killer bees") endemic to parts 
of Arizona, Texas, and New Mexico, engage in massive sting­
ing attacks that are often fatal. Fire ants are endemic to many 
southern states, and their bites are sustained by a large pro­
portion of the popUlation in infested areas each year. 

Clinical Presentation 
Wheal-and-flare dennal lesions are the most common presen­
tation. The fIre ant often makes a series of stings, leading to a 

Table 47.1. Antivenins 

Antivenin 
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characteristic semicircular pattem of sterile pustular lesions. 
Systemic toxicity may develop in the adult if more than ap­
proximately 50 bee stings are sustained simultaneously. Gen­
eralized edema, dlzziness, weakness, and vomiting may be fol­
lowed by DIC, rhahdomyolysis, and acute tubular necrosis. 

Management 
The lesion is examined for the presence of a stinger. If one 
is present, it is promptly removed. Squeezing the venom sac 
is avoided. 

Applying ice to the lesion reduces pain. Topical steroid 
preparations and oral antihistamines may be used for local re­
actions. Calamine lotion and cool, moist dressings are useful. 
Treatment of massive envenomation is identical to that for 
anaphylaxis. and it may be difficult to differentiate between 
the two conditions. 

Prevention 
Individuals at risk should avoid perfumes and brightly colored 
clothing while outdoors. People who clear vegetation and dis­
carded junk are at increased risk of being stung. Individuals 
with a history of anaphylaxis after stings should be offered de­
sensitizing immunotherapy. They should also carry an ana­
phylaxis self-treatment kit (Ana-Kit or Epi-Pen injectors). 

Snakebite 
There are two families of poisonous snakes in the United 
States. Elapidae, or coral snakes, are found in the South. 
Brightly colored with black, red, and yellow rings, they pro­
duce a neurotoxic venom. They rarely bite humans. Crotali­
dae, or pit vipers, which include rattlesnakes, cottonmouths, 
and copperheads, are distinguished by heat-sensing organs, or 
"pits," in the area between the eye and the nostri1. Crotalid 
toxin primarily causes hemolysis, hemorrhage, and local soft 
tissue damage, although a few Mojave rattlesnakes produce 
a neurotoxic venom.';! 

Clinical Presentation 
Patients presenting after snakebite may display extreme anx­
iety, and it is important not to mistake it as evidence of en­
venomation. Local tissue changes include pain, edema, bul­
lae, and ecchymosis. DIC and acute renal failure may occur. 
Coral snake envenomation may result in bulbar and respira­
tory paralysis. 

Indication Dosage 

Antivenin (Crotalidae) (Wyeth Laboratories) Pit viper envenomation See text 
Antivenin (Micrurus (u/vius) (Wyeth Coral snake envenomation 

Laboratories) 
Antivenin (Lacrodectus mactans) (Merck) Black widow spider envenomation 
Scorpion antivenin (available through Bark scorpion envenomation 

Arizona State UniversityJ) 

aNot FDA-approved. Available to Arizona physicians only 

Asymptomatic: 3-5 vials 
Symptomatic: 6-10 or more vials 
1-2 Vials 1M (IV in severe cases) 
1-2 Vials IV 
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Diagnosis 
All patients who have sustained a venomous snakebite should 
undergo a complete evaluation regardless of the initial pres­
entation, as effects can occur unpredictably for up to 12 hours 
after the bite. In addition to the history and physical exami­
nation, a complete blood count, DIC screen, creatine phos­
phokinase assay, electrocardiogram, and urinalysis are 
recommended, and may be repeated at intervals. Serial cir­
curnferential measurements of the affected extremity should 
be perfonned to monitor swelling. Consideration should be 
given to prophylactic endotracheal intubation in patients hav­
ing sustained a bite of the face or head.' 

Management 
Intensive supportive care is indicated. Antivenin is the only 
specific treatment available (Table 47.1). Its use for crotalid 
snakebites is recommended only if there is clinical evidence 
of envenomation.9 Clinical assessment of the snakebite sever­
ity guides the amount of antivenin administered. Several ob­
jective scoring systems are in use. 15,16 For minimal enveno­
mations, up to 10 vials of antivenin are used and for moderate 
envenomation IOta 20 vials.9 For severe cases, 20 or more 
vials of antivenin may be necessary. In children these doses 
may have to be increased by as much as 50%. Specific an­
tivenin should be administered to anyone sustaining a bite 
from a coral snake, regardless of initial presentation, as symp­
toms may progress rapidly once they appear. Antivenin ad­
ministration is associated with anaphylaxis and serum sick­
ness in a significant percentage of patients. 

Prevention 
Prevention is practiced by avoiding infested areas and high­
risk behaviors, such as turning over logs and stones in the 
wild. Boots and long trousers provide significant protection 
from snakebite. Carrying a light while walking at night is an 
effective snake repellent. 

Other Arthropods 
Many other arthropods, including mosquitoes and ticks, tar­
get humans among their hosts. In the United States mosqui­
toes transmit a number of arboviral encephalitides. Tick-borne 
diseases include Lyme disease, typhus, babesiosis, Rocky 
Mountain spotted fever, and ehrlichiosis (see Chapter 44). 
Scorpions native to the United States are not significantly 
toxic except for the bark scorpion (Centruroides exilicauda) 
endemic to Arizona and New Mexico. 

Clinical Presentation 
The most common presentation of a tick bite is discovery of 
an attached tick. Ticks have a barbed feeding organ, or hy­
postome, through which they suck blood. This feeding mech­
anism is buried under the skin of the host, making removal 
of the tick difficult. Patients may also present with sequelae 

of a tick bite, such as erythema ntigrans. Rarely, injection of 
a neurotoxin by a female Dermacentor andersoni or Derma­
centor variabilis tick results in a rapidly ascending motor 
paralysis known as "tick paralysis." 

Most scorpion stings result in localized pain and swelling 
only. Systemic toxicity presents with localized numbness and 
paresthesias, followed by nausea, vomiting. dyspnea, and sial­
orrhea. Hypertension, involuntary motor activity, and seizures 
may occur. 

Diagnosis 
Ticks may attach anywhere but are often found at the hair­
line or on the scalp. Tick bites may induce persistent granu­
lomas or ulcers at the site of attachment. Tick paralysis often 
presents with flaccid paralysis. Bulbar paralysis and respira­
tory depression may occur. Cerebrospinal fluid examination 
is unremarkable. 

Management 
An attached tick is removed by grasping it as close to the 
host's skin as possible with tweezers or protected fmgers. 
Steady traction should be applied to detach the tick. Pulling 
too hard decapitates it and leaves the mouth parts embedded 
in the skin. Tick paralysis resolves spontaneously after re­
moval of the tick. 

Patients who display evidence of systemic toxicity from 
scorpion stings require supportive care. Beta-blockers are 
used for management of severe hypertension. Specific an­
tivenin is available for severe envenomations. 

Prevention 
Protective clothing should be worn when traveling in infested 
areas to avoid tick and mosquito bites. Individuals at risk should 
be counseled to carry out a visual inspection of the entire body 
twice daily to detect and remove any attached ticks. An insect 
repellent containing diethyltoluamide (DEET) should be ap' 
plied to all exposed skin. Pennethrin 0.5% spray (Nix, Elim­
ite) applied to clothing provides further protection. A new vac­
cine against Lyme disease has recently been approved by the 
Food and Drug Administration (FDA) for individuals between 
15 and 70 years of age. The recommended schedule is three 
doses, given immediately and at 1 month and 12 months. It is 
recommended that the third dose be given in March for maxi­
mum efficacy during transmission season. The American Acad­
emy of Family Physicians (AAFP) recommends that the vac­
cine be considered for individuals at moderate to high risk of 
exposure to Lyme disease. It is unknown whether booster doses 
will be required in the fUture. 17- 19 (also see Chapter 44). 

Marine Animal Stings 
In the United States stingrays and coelenterates (sea 
anemones, jellyfish, corals) cause most of the significant hu­
man envenomations. 



Clinical Presentation 
Most commonly the victim steps on a stingray hidden under 
the sand and is envenomated by a spine on the dorsum of the 
creature's tail. Stingray venom contains serotonin and prote­
olytic enzymes. The victim often experiences immediate pain 
and swelling of the affected extremity. Nausea, vomiting, 
weakness, diaphoresis, cramps, and dyspnea may occur. 

Coelenterates have thousands of stinging organs called ne­
matocysts on their tentacles. Contact with these organs trig­
gers the sting, which penetrates the skin and releases toxin. 

Diagnosis 
Wounds inflicted by stingrays are often jagged and edema­
tous. Pieces of the dorsal spine may be embedded in the 
wound or surrounding tissue. 

Coelenterate stings present with a stinging or burning sen­
sation involving the affected area. Erythema and papules ap­
pear in a linear distribution. Systemic symptoms include 
headache, nausea, muscle pain, spasm, and tachycardia. Mas~ 
sive envenomations have led to death. 

Management 
After soaking the stingray-induced wound in hot (45"C) wa­
ter for up to 90 minutes to deactivate the toxin, the wound is 
carefully irrigated and debrided. It is then packed and reeval­
uated at 72 hours for delayed primary closure. Tetanus vac­
cination status is assessed and updated if necessary. 

Soaking areas affected by coelenterate stings in 50% vine~ 
gar solution helps to alleviate pain. Any adherent tentacles 
are removed with gloved hands, and the affected areas may 
be shaved with a razor or sharp knife to remove any remain~ 
ing nematocysts. A steroid-containing cream may be applied. 

Prevention 
Individuals should consider wearing sandals or shoes when 
wading in areas where stingrays or coelenterates are found. 
Stingrays and other marine animals must be avoided, even 
when apparently lifeless. 
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48 
Poisoning 

Lars C. Larsen and Stephen H. Fuller 

More than 2.2 million poison exposures were reported to 
United States poison centers in 1999,1 at least 75% of which 
were by intentional or accidental ingestion. This chapter pro­
vides primary care clinicians with sufficient information to 
diagnose and comprehensively manage common oral poison­
ings associated with significant morbidity and mortality. In­
gestions of acetaminophen, cyclic antidepressants, aspirin! 
salicylates, and benzodiazepines are discussed. 

General Treatment Measures 
When presented with a patient who has ingested toxic 
amounts of a substance, gastric decontamination should be 
considered if the ingested substance is highly toxic or if the 
amounts ingested are sufficient to cause harm to the patient. 
Activated charcoal is the most effective method of gastroin­
testinal decontamination and is used with or without gastric 
emptying. When indicated, gastric emptying by lavage is gen­
erally preferable to ipecac-induced emesis. However, gastric 
emptying should not be routinely used in all cases of toxic 
ingestion. The doses of these treatments are described in Table 
48.1, with additional infonnation provided in the following 
discussion. 

Activated Charcoal 
Indications 
Administration of activated charcoal is the most effective 
method used to prevent absorption of ingested drugs and chem­
icals from the gastrointestinal (01) tract. It is not effective for 
treating ingestions of corrosive agents, cyanide, iron, ethanol, 
ethylene glycol, methanol, lead, lithium, or organic solvents. 
Multiple dosing has been shown to be effective for ingestions 
of theophylline, phenobarbital, carbamazepine, dapsone, and 
quinine. It is possibly effective for ingestions of salicylates, tri-

cyclic antidepressants, digoxin, digitoxin, piroxicam, pheny­
toin, dextropropoxyphene, disopyramide, nadolol, phenylbuta­
zone, and sotaloI.2 Dosing infonnation is outlined in Table 48.1. 
If a patient is to receive ipecac, activated charcoal should be 
withheld until ipecac-induced vomiting has stopped (usually 1 
to 2 hours after the last ipecac dose). Activated charcoal should 
never be given before ipecac therapy. Absolute contraindica­
tions to the use of activated charcoal include patients with an 
unprotected airway, intestinal obstruction, or a dysfunctional 
gastrointestinal tract. 

Dosing and Administration 
The initial dose of activated charcoal is usually about 5 to 10 
times the amount of ingested substance or I to 2 g/kg (Table 
48.1). This protocol results in adult doses of 50 to 100 g of 
activated charcoal and pediatric doses of to to 25 g. Multiple­
dose therapy is usually administered until the patient passes 
a charcoal stool. A level measuring tablespoon contains about 
5 to 6 g of activated charcoal. Activated charcoal is com­
mercially available as a powder to be mixed with water or a 
ready-made suspension with or without the cathartic sorbitol. 
Although cathartics were once recommended, they are no 
longer considered the standard of practice; they may be used 
with multiple dosing if the patient has not produced a stool 
after two to three doses of charcoal. The powder fonn is mixed 
with tap water to fonn a slurry (which contains 15 to 120 g 
of ingredient depending on the strength); the slurry must be 
shaken vigorously, as charcoal does not mix well in water. 
This process can be avoided by using a ready-made suspen­
sion containing 25 to 50 g in 120- to 240-mL containers. The 
poor taste of the slurry or suspension can be improved by us­
ing the cherry-flavored products or by adding small amounts 
of fruit juice or chocolate; milk products should be avoided 
because they decrease the adsorptive properties of the acti­
vated charcoal. 
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Table 48.1. Dosing and Administration of Ipecac and Charcoal 

Age Dose 
Treatment (years) (ml) Frequency Comments 

Ipecac 0.5-1 5-10 Repeat in 20-30 minutes iffirst Do not give> 2 hours 
after ingestion; do not 
give after charcoal; do 

1-12 15 dose unsuccessful [give with 
>12 30 0.5 glass «1 yearlto1 glass 

(~1 year) of waterl not use ipecac fluid extract 

Activated 
charcoal 
(liqui-Char, 
CharcoAid, 
Actidose) 

All 1-2 Wkg 
(initial dose) 

Single dose (most substances); 
repeat (1 Wkg q4h) until 
charcoal stool: for theophylline, 
phenobarbital, carbamazepine, 
dapsone, and quinine 

If ipecac used, should wait 
until ipecac-induced 
emesis stops (usually 1-2 
hours after last dose of 
ipecac); use cathartic with 
first dose 

Cathartics 
Cathartics can be used in combination with activated char­
coal to decrease GI transit time and further decrease toxin ab­
sorption. Sorbitol and magnesium citrate (or sulfate) are con­
sidered the cathartics of choice; irritant cathartics such as 
cascara, senna, phenolphthalein, and bisacodyl are not rec­
ommended. Sorbitol (adults and children receive 4 mUkg of 
a 35% solution) is the treatment of choice because it works 
faster than the magnesium salts. Magnesium citrate (adult 
dose 200 mL, children's dose 5 mUkg) is an alternative. 
Cathartics may be administered after the first dose of acti­
vated charcoal but should not be repeated when multiple doses 
of activated charcoal are used. 

Gastric lavage 
Indications 
Gastric lavage is the preferred method for gastric emptying 
in patients with potentially life-threatening ingestions treated 
in emergency room settings.3 Lavage is most effective if per­
formed within 1 hour of the toxic ingestion. 

Contra indications 
Patients who have ingested acidic or alkaline substances are 
not considered candidates for gastric lavage. Lavage should 
not be used in patients who have ingested low-viscosity hy­
drocarbons (kerosene, gasoline, paint thinner), strychnine, or 
acids or alkalis because of the potential of aspiration. How­
ever, lavage is indicated for ingested aromatic or halogenated 
hydrocarbons and hydrocarbons containing pesticides, cam­
phor, or heavy metals. Risk of hemorrhage or gastrointesti­
nal perforation should also be considered prior to lavage. The 
passing of a lavage tube may induce vomiting or retching, 
which may result in aspiration of the hydrocarbon substance. 
Aspiration can be prevented by endotracheal intubation with 
a cuffed tube to protect the trachea prior to gastric lavage. 

Administration 
Conscious patients should drink a glass of water before the 
gastric tube is passed. Remove all foreign materials (e.g., den­
tures) from the patient's mouth prior to inserting the gastric 
tube. A large-diameter orogastric hose [36 to 40 French (F)] 
is used for adults and one of 24 to 28 F in children. After con­
firming tube placement, remove the stomach contents using 

an irrigating syringe. When the stomach contents have been 
removed and sent to the laboratory for toxicologic examina­
tion, begin lavage by administering 100- to 300-mL aliquots 
of fluid (warm water or 0.45% saline) until the lavage return 
is continuously clear for at least 2 L or a total of 10 to 20 L 
has been administered. At the conclusion of the lavage, acti­
vated charcoal 1 mg/kg is adntinistered (followed by a cathar­
tic, if used). 

Ipecac 
Indications 
Ipecac syrup has traditionally been used for acute oral drug 
overdose and oral poisonings managed at home.4 If possible, 
individuals attempting to manage an acute poisoning at home 
should contact a regional poison control center or an emer­
gency facility prior to the adntinistration of ipecac. The po­
tential for serious toxicity and inability to be seen at a health 
care facility within I hour of ingestion may be justifications 
for its use. However, the mean recovery of ingested sub­
stances is 28% (range 25-50%) if given within 1 hour of in­
gestion, and ipecac appears to add no benefit compared to ac­
tivated charcoal alone in terms of clinical deterioration and 
hospital admission. If ipecac is used, it is most effective if 
emesis is induced within 1 hour after a toxic ingestion; eme­
sis after 1 hour may recover less than 20% of the ingested 
substance. Emesis usually occurs within 30 minutes, with the 
emetic effects lasting for up to 2 hours. If the first dose is not 
successful, administer a second dose within 30 minutes of the 
fIrst dose (maximum is two doses). If the second dose is not 
successful, begin administration of activated charcoal if it is 
applicable to the ingested substance (see Table 48.1 for dos­
ing and frequency). Once the patient vomits, save the emesis 
contents for analysis. If emesis occurs and a decision is made 
to administer activated charcoal, the charcoal must be given 
after the cessation of vomiting. 

Contra indications 
Ipecac should not be used in patients who have ingested acids 
or alkalis because of the potential of aspiration. The use of 
ipecac in patients ingesting hydrocarbons is usually not rec­
ommended (same exceptions as with gastric lavage). Ipecac 
syrup should not be confused with ipecac fluid extract, which 
is 14 times more potent than ipecac syrup. Ipecac should not 



406 Lars C. Larsen and Stephen H. Fuller 

be used in patients with an impaired sensorium or seizures, 
those who lack a gag reflex, infants younger than 6 months 
of age, when gagging where vagal stimulation may cause 
bradycardia (patients taking calcium channel blockers, beta­
blockers, c1onidine, digitalis), those with coagulation defects, 
or fol1owing ingestion of substances that cause rapid changes 
in sensorium. 

Adverse Effects 
When ipecac syrup is used in the recommended doses, pa­
tients experience common adverse effects such as vomiting, 
diarrhea, and drowsiness. Other complications, such as Mallory­
Weiss tears, aspiration, and bradycardia have occurred. 

Acetaminophen 
Acetaminophen overdoses account for large numbers of pa­
tients seen in emergency rooms and primary care physician 
offices. Data from the 1999 Annual Report of the American 
Association of Poison Control Centers (AAPCC) Toxic Ex­
posnre Surveillance System (TESS) documented more than 
104,400 ingestions of acetaminophen-containing medications 
that necessitated poison control center contacts in 1999.1 Chi1-
dren under the age of 6 years accounted for 38% of these ex­
posnres; about 39% of the poisoned were age 20 years or 
older. There were 177 deaths for all ages among those who 
took acetaminophen and combination products. 

Pharmacokinetics 
Acetantinophen (AP AP) is rapidly and completely absorbed 
from the GI tract following ingestion of a therapeutic dose. 
Peak plasma levels occur approximately 0.5 to 1.0 hour after 
ingestion of therapeutic amounts of immediate-release prod­
ucts but may be delayed 2 to 4 hours after large ingestions. 
Peak levels may occur even later after ingestion of toxic 
amounts of extended-release products (e.g., Tylenol Arthritis 
Extended Relief Caplets) or products containing diphenhy­
dramine which slow gastric motility (Extra-Strength Tylenol 
PM).5,6 Once absorbed, acetaminophen is distributed through­
out the body water. Protein binding is less than 50%. 

Acetaminophen is metabolized in the liver (96%) with only 
2% to 4% excreted unchanged in the urine.7 Metabolism of 
therapeutic doses via glucuronidation and sulfation results in 
the formation of benigu metabolites (90-95%). Oxidation 
through the cytochrome P-450 enzyme system (CYP 3A4 and 
CYP 2El) results in the formation of the toxic metabolite N­
acetyl-p-benzoquinonimine (NAPQI) (5-10%). NAPQI is 
rapidly conjugated with glutathione to form a nontoxic 
metabolite. The metabolites are excreted in the urine along 
with the small amount of unchanged drug. 

Acetaminophen metabolism in children younger than 6 
years of age appears to differ from that in older children and 
adults, as evidenced by lower levels of hepatotoxicity with 
toxic plasma levels from single doses. Although young chil­
dren have more CYP 3A4 enzyme than adults and may form 
more NAPQI, they have a greater activity of glutathione re­
placement and can eliminate NAPQI more readily.s Once ap-

proximately 70% of glutathione stores are depleted, levels of 
NAPQI increase, resulting in hepatocyte destruction. Acetyl­
cysteine (Mucomyst), the treatment of choice for toxic aceta­
minophen ingestions, exerts its protective effect by replacing 
the depleted glutathione stores and increasing acetaminophen 
metabolism through benign pathways. 

Several risk factors result in increased NAPQI formation 
and hepatotoxicity, the first being large ingestions of APAP. 
''Toxic'' doses are considered to be >7,5 grams in adults and 
> ISO mg/kg in children, However, supratherapeutic doses 
(>50-75 mg/kg/day) for 1 to 5 days in children have been 
shown to cause hepatoxicity and death. This occurs more of­
ten in children :5::2 years of age who have not eaten for a pro­
longed period. This also can occur in a febrile child with vi­
ral gastroenteritis who is not eating and has received several 
doses of APAP to lower the fever. Parents using adult-strength 
AP AP products instead of the child products may further in­
crease this risk.9 

Risk factors seen in adults include malnutrition, long-term 
use of acetaminophen, and chronic alcohol consumption, 
which also deplete glutathione stores. Medications that induce 
the CYP 3A4 enzyme (carbamazepine, phenobarbital, pheny­
toin, tifampin) will further increase the formation of NAPQI. 
All risk factors must be considered in the prevention and treat­
ment of AP AP poisoning. 

Clinical Presentation 
The clinical course of acetaminophen toxicity consists of four 
stages. lO Stage 1 is seen within the first 24 hours after inges­
tion, and in older children and adults it consists of nausea, 
vomiting, diaphoresis, and malaise. Children under 6 years 
of age seem to vomit earlier and at lower serum acetamino­
phen levels. Hepatic enzymes are usually not elevated unless 
there are other causes of hepatic dysfunction. Severe symp­
toms including coma indicate extremely large ingestions or 
co-ingestants. 

Stage 2 occurs 24 to 48 hours after ingestion and is char­
acterized by the appearance of laboratory abnormalities indi­
cating hepatic damage and necrosis. The aspartate transami­
nase [AST, serumglutamic-oxaloacetic transaminase (SGOT)l, 
alanine transaminase [ALT, serum glutamic-pyruvic transam­
inase (SGPT)l, and bilirubin levels begin to rise; with severe 
toxicity the prothrombin time (PT) is increased. The nausea, 
vomiting, diaphoresis, and malaise encountered during stage 
1 typically subside, although complaints of right upper quad­
rant pain may be encountered. 

Stage 3 is seen 3 to 4 days after ingestion and reflects max­
imal hepatic damage. Nausea, vomiting, and malaise reappear 
and with severe poisonings may be accompanied by jaundice, 
confusion, somnolence, and coma. Renal, pancreatic, and car­
diac damage may also occur. Peak AST, ALT, bilirubin, and 
PT values occur during this stage. Although AST levels over 
1000 IUIL are diagnostic for acetaminophen-induced hepato­
toxicity, levels as high as 30,000 lUlL may be found with se­
vere poisonings. Bilirubin levels exceeding 4 mg/dL, and PT 
values more than 2.2 times control are indicative of serious 
hepatotoxicity. 



Stage 4 occurs in survivors 7 to 8 days after ingestion and 
represents resolution of the hepatic damage. Clinical signs of 
hepatic dysfunction and enzyme abnonnalities have nearly or 
completely resolved. Pennanent hepatic damage is infrequent. 

Infrequently, patients suffer hepatic damage following in­
gestion of "nontoxic" amounts of acetaminophen (see Phar­
macokinetics, above) and may present initially at any stage 
of toxicity. Abnonnally high hepatic transaminase levels for 
the clinical situation are often seen. At risk are those who reg­
ularly drink large amounts of alcohol, take acetaminophen 
long-term, are malnourished, or take other drugs that affect 
hepatic metabolism. 

Despite the potential for hepatotoxicity, fewer than I % of 
adult patients develop fulntinant hepatic failure, and it is al­
most never seen in children under 6 years of age. In fact, he­
patic abnormalities are seen in fewer than 5% of children un­
der 6 years of age who have toxic plasma acetaminophen 
levels. 

Diagnosis 
The patient's history of medication ingestion is often inaccu­
rate, may fail to identify potentially toxic ingestions, and may 

Fig. 48.1. Rumack-Matthew nomogram. 
(From Rumack et al,lO with permission.) 
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omit co-ingestants. The absence of specific clinical signs and 
symptoms can also be misleading, particularly early in stage 
2 when laboratory findings that indicate hepatic damage are 
minimal and the clinical symptoms seen in stage I are abat­
ing. A high level of suspicion is helpful particularly in those 
who are malnourished, consume alcohol on a chronic basis, 
and are on CYP 3A4 enzyme-inducing medications. 

Therefore, plasma acetaminophen levels should be obtained 
4 hours (possibly at 2 hours if ingestion of a liquid with AP AP 
only) or longer after ingestion from all patients with known 
or suspected acetaminophen overdoses. Acetaminophen lev­
els should also be obtained for all ingestions undertaken as a 
suicide attempt given the risk of co-ingestion of various sub­
stances including acetaminophen. The plasma level is then 
plotted on the Rumack-Matthew nomogram (Fig. 48.1) and a 
decision made regarding the need for treatment. 

Management 
Treatment of acetaminophen poisoning embodies three prin­
ciples: preventing absorption of ingested acetaminophen from 
the OJ tract, appropriate use of the antidote N-acetylcysteine 
(NAC), and supportive care. Preventing absorption from the 
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GI tract is described under General Treatment Measures, 
above. Activated charcoal should he given in most cases of 
acute poisoning, within 1 hour of acetaminophen ingestion 
for best results and preferably at least I hour before NAC ad­
ministration. Untreated patients seen within 1 hour of inges­
tion are candidates for gasttic lavage. The value of emptying 
the stomach with ipecac is doubtful, and aggressive use of 
ipecac may cause prolonged vontiting, thereby expelling the 
oral NAC as well. If a patient has consumed ipecac, activated 
charcoal should be given not less than 1.0 to 1.5 hours after 
ipecac adntinistration (and only if vontiting has stopped) be­
cause of the risk of aspiration. 

Plasma acetaminophen concentrations should be measured 
4 hours or more after ingestion in all patients. A full course 
of NAC treatment is indicated for initial levels in the "possi­
ble risk" or higher ranges on the Rumack-Matthew nomogram 
(Fig. 48.1) regardless of the type of acetaminophen ingested 
(immediate- or extended-release products). If the concentra­
tion is below the possible-risk level and the ingested aceta­
minophen is known to be an immediate-release product, fur­
ther evaluation and treatment are unuecessary. If the type of 
acetaminophen ingested is unknown or includes an extended­
release product, it is recommended that a second acetamino­
phen level be deterntined 4 to 6 hours after the flI1lt level. If 
the second level is higher than the first level or is close to the 
possible-risk level on the nomogram, it is prudent to measure 
additional acetantinophen levels every 2 hours until the lev­
els stabilize or decline. A full course of NAC treatment should 
be given if a repeat concentration is in the possible-risk or 
higher ranges on the nomogram. If the concentration remains 
below the possible-risk level, treatment is not indicated. 

For optimal therapeutic effect, NAC should be given within 
8 hours of the toxic ingestion (simultaneously with activated 
charcoal if necessary to achieve treabnent during this pe­
riod).!! If serum levels are not immediately available 8 to 16 
hours after ingestion, NAC is given empirically. If the initial 
and repeat (when indicated) serum concentrations return at 
nontoxic levels, the NAC may be discontinued in most cases. 
Possible exceptions include patients at risk for hepatic dam­
age at nonna! or slightly elevated serum concentrations, in­
cluding those who regularly drink large amounts of alcohol 
and those who are severely malnourished. NAC therapy may 
be effective up to 36 hours or more after ingestion, particu­
larly in patients with fulminant hepatic failure.7.12 

N-acetylcysteine is given orally in a loading dose of 140 
mglkg, followed by 70 mglkg every 4 hours for 17 additional 
doses. Although activated charcoal adsorbs NAC in vitro, it ap­
pears to have a small effect on NAC in vivo, and there are no 
data showing that activated charcoal inhibits the antidotal effi­
cacy of NAC. Tberefore, most information supports the im­
mediate use of activated charcoal with adntinistration of NAC 
I hour afterward. If the patient vontits within I hour of ad­
ntinistration of any dose, the dose is repeated. NAC has an odor 
similar to that of rotten eggs and can be diluted in fruit juices 
or carbonated beverages to a concentration of approximately 
5% to prevent nausea and vomiting. Placement of a nasogas­
tric tube may be necessary in cases of refractory vomiting. 

Intravenous NAC has been used extensively for treabnent 

of acetaminophen poisoning in Great Britain and Canada, but 
it is not approved for use in the United States. Intravenous 
regimens commonly used include a 20-hour regimen with a 
loading dose of 150 mglkg over 15 ntinutes followed by 50 
mglkg over 4 hours, then 100 mg/kg over the next 16 hours, 
or a 48-hour regimen with a loading dose of 140 mglkg fol­
lowed by 70 mglkg every 4 hours for 12 doses'".!' Intravenous 
adntinistration of oral NAC through ntillipore filters has been 
described for situations when intravenous preparations of 
NAC are not available l ' 

Supportive care is often necessary after gastrointestinal de­
contantination and adntinistering NAC. AST, ALT, bilirubin, 
PT, complete blood count (CBC), and creatinine values are 
followed daily until improvement is noted. Treabnent for he­
patic insufficiency is initiated as indicated. 

Cyclic Antidepressants 
The 1999 AAPCC TESS identified antidepressants as the poi­
son category associated with the second largest number of 
deaths that year, after analgesics. Aotidepressant poisonings 
were responsible for the third highest percentage of deaths 
among categorical exposures, following only stimulants/street 
drugs and cardiovascular drugs.! Cyclic antidepressants 
(CAs) accounted for only 20% of antidepressant exposures, 
but 67% of deaths. Conversely, selective serotonin reuptake 
iultibitors (SSRIs) represented 41 % of exposures and 14% of 
deaths. The SSRIs are as efficacious as CAs for treabnent of 
depression and are considered first-line therapies for social 
anxiety disorder, obsessive-compulsive disorder, and panic 
disorder.!'-!S Despite their low safety profile, CAs continue 
to be indicated in selected patients for a variety of conditions, 
including depression, enuresis, and chronic pain (Table 48.2) 
(see Chapters 21, 32, and 61). 

Table 48.2. Cyclic Antidepressants 
Generic name 

Tricyclics 
Amitriptyline 

Amoxapine 
Clomipramine 
Desipramine 
Doxepin 

Imipramine 
Nortriptyl ine 
Protriptyline 
Trimipramine 

Tetracyclic 
Maprotiline 

Selective serotonin reuptake inhibitors (SSRls) 
Fluoxetine 
Paroxetine 
Sertraline 
Fluvoxamine 
Citalopram 

Brand name 

Elavil 
Endep 
Asendin 
Anafranil 
Norpramin 
Adapin 
Sinequan 
Tofranil 
Pamelor 
Vivactil 
Surmontil 

Ludiomil 

Prozac 
Paxil 
Zoloft 
Luvox 
Celexa 



Pharmacokinetics 
Cyclic antidepressants are rapidly and completely absorbed 
when therapeutic amounts are ingested, with peak plasma lev­
els occurring 2 to 6 hours after therapeutic doses. In overdose 
situations, the severe anticholinergic effects of the CAs result 
in delayed gastric emptying. Once absorbed, CAs are highly 
protein-bound to plasma proteins (>90%) and tissue pro­
teins. 19 The remaining unbound compounds readily accumu­
late in various body tissues (myocardium, liver, brain) at 5 to 
30 times the plasma concentration. The fraction of unbound 
drug increases as the plasma pH decreases, allowing the an­
tidepressants to accumulate in the tissues and produce toxic 
effects. 

Metabolism of CAs occurs primarily in the liver (90-95%) 
and results in the formation of active and inactive metabo­
lites. Metabolites are excreted in the urine and stool. Less than 
5% of CAs or their active metabolites is excreted unchanged. 
Because of enterohepatic recirculation and variations in me­
tabolism, the normal half-life for therapeutic doses of CAs 
ranges from 18 to 36 hours. With overdoses the combination 
of delayed gastric emptying and enterohepatic recirculation 
leads to increased serum concentrations of CA with ha1f-lives 
prolonged to >80 hours. Plasma drug levels also vary greatly 
regardless of the dose ingested. 

Metabolism of CAs may be affected by patient age and 
concurrent medications. Consequently, elderly patients typi­
cally have a prolonged CA half-life, whereas the converse oc­
curs in children. CA ha1f-lives are shortened by co-ingestions 
of ethanol, barbiturates, lithium, and tobacco and are pro­
longed by steroids, oral contraceptives, and phenothiazines, 
and benzodiazepines. 

The SSRIs are almost exclusively eliminated by hepatic me­
tabolism, with all SSRIs (except paroxetine) having active 
metabolites contributing to serotonergic activity. SSRIs can in­
hibit hepatic enzymes CYP 3A4 and CYP 206 increasing the 
serum concentrations of several medications (a1prazolam, tri­
cyclic antdepressants, propoxyphene, venlafaxine, trazodone) 
that can further increase toxicity in overdose situations.2o 

Clinical Presentation 
Overdoses of CAs affect the parasympathetic, cardiovascular, 
and central nervous (eNS) systems. Clinical signs and symp­
toms are the result of several pharmacologic actions includ­
ing neurotransmitter reuptak.e inhibition of norepinephrine, 
dopamine, and serotonin, a-adrenergic blockade, anticholin­
ergic effects, and blockade of myocardial fast sodium chan­
nels producing the quinidine-like effect on the myocardium.21 

The signs and symptoms of CA overdose are summarized in 
Table 48.3, with most fatal overdoses resulting from cardiac 
complications. CA overdose should be suspected in any pa­
tient (child or adult) who presents with signs of anticholiner­
gic poisoning, seizures, coma, hypotension, respiratory de­
pression, or arrhythmias.22 

Signs and symptoms of an overdose are variable and may 
change rapidly. Findings resulting from the anticholinergic 
effects (dilated pupils, dry mouth, hyperpyrexia, blurred vi­
sion, eNS excitability) are typically the first to appear. De-
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Table 48.3. Signs and Symptoms of Cyclic 
Antidepressant Overdose 

Central nervous system 
Sedation 
Restlessness 
Confusion 
Ataxia 
Nystagmus 
Dysarthria 
Hallucinations 
Myoclonus 
Seizures 
Respiratory depression 
Respiratory arrest 
Coma 

Additional anticholinergic effects 
Mydriasis (dilated pupils) 
Blurred vision 
Dry mouth 
Hyperpyrexia 
Hypoactive bowel sounds 
Urinary retention 

Cardiovascular system 
Sinus tachycardia 
Prolonged QRS, PR, QTc intervals 
Rightward-terminal 40-ms frontal plane axis deviation of 

QRS 
Bundle branch block (especially RBBB) 
Second- or third-degree AV block 
Intraventricular conduction delays 
Arrhythmias (atrial and ventricular) 
Hypotension 
Congestive heart failure 
Cardiac arrest 

Miscellaneous effects 
Adult respiratory distress syndrome 
Renal tubular acidosis 
Metabolic acidosis 

RBBB = right bundle branch block; AV = atrioventricular. 

pending on the time since ingestion. however, patients may 
present as asymptomatic, have mild to moderate aoticholin­
ergic effects, or exhibit signs of severe toxicity including 
seizures, coma, arrhythmias, and cardiac arrest. Symptoms 
rapidly progress, with seizures and ventricular arrhythmias 
typically occurring within 6 hours after ingestion.23 

Sinus tachycardia is frequently present with serious CA 
overdoses but is a nonspecific finding. A limb-lead electro­
cardiographic (ECG) QRS interval of more than 0.10 second 
is more specific and is considered a sign of potentially seri­
ous toxicity.21,23 A rightward shift in the terminal 40-
millisecond QRS frontal plane axis and R wave :=::3 mm in 
lead A VR are also commonly associated with CA toxicity and 
considered to be a more significant predictor for seizures or 
dysrhythmias. 21,24 

Cyclic antidepressants have a low therapeutic index (me­
dian toxic dose divided by median effective dose). Whereas 
doses of 1 to 4 mg/kg may be therapeutic, overdoses as small 
as 20 mglkg may be fatal. For example, ingestion offour 100-
mg tablets could be fatal if ingested by a 20-kg child, and io-
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gestion of a 2-week supply of 100 mg tablets can be fata! for of toxicity should remain in the ICU until 24 hours after res-
an adult. olution of all toxic manifestations. 

Overdoses of SSRIs are considered much less lethal than 
CA and the actual fatality rate due to SSRIs overdose alone is 
not clear due to the effects of co-ingestants in many patients. 
The toxic effects of SSRI overdose stem from the effects of 
excess serotonin (5-hydroxytryptamine. 5-HT) on multiple re­
ceptors. Stimulation of 5-HTj, 5-HT2• and 5-HT, receptors. as 
well as the resulting inhibition of dopamine release, produces 
many of the symptoms seen in toxic situations.2O 

Patients can experience minor symptoms such as drowsi­
ness, nausea, vomiting, andlor tremors when ingesting doses 
50 to 75 times the norma! daily dose of SSRIs. Higher doses 
(150 times the nonnal daily dose) can result in severe toxic­
ity or death. Patients may experience "serotonin syndrome" 
if they present with three or more of the following: mental 
status changes, diaphoresis, myoclonus, diarrhea, fever, hy­
perreflexia, tremor, or incoordination. Patients can also ex­
perience tachycardia, QT prolongation, and seizures. Many 
patients experiencing toxicity have co-ingested ethanol, ben­
zodiazepines, or serotonergic agents (dextromethorphan, tri­
cyclic antidepressants).15.20 

Diagnosis 
A comprehensive history and physical examination (Table 
48.3) should alert the clinician to the possibility of CA over­
dose. The diagnosis can be confirmed by blood. or urine 
screens for the presence of CAs or SSRIs. Although plasma 
levels are useful for confirming the diagnosis, they are of lit­
tle help in predicting serious toxicity. 

Co-ingestions of other drugs and the presence of preexist­
ing heart disease must be considered when evaluating patients 
for CA or SSRI overdose. Each may complicate the clinical 
presentation and result in a delay in diagnosis. 

Management 
Treatment of CA poisoning embodies four general principles: 
preventing absorption of ingested CA from the GI tract, sup­
portive (especially circulatory and respiratory) care, seizure 
management, and control of arrhythmias. Absorption from the 
GI tract should be prevented via gastric lavage and use of ac­
tivated charcoal, as described above (see General Treatment 
Measures). Ipecac is contraindicated because vomiting may 
delay charcoal administration or cause aspiration of vomitus 
in patients with rapidly changing sensoriums. 

Asymptomatic patients without signs of CA overdose and 
with QRS interva!s of less than 0.10 second. no QT prolon­
gation. and no deviation of the termina! portion of the QRS 
(R wave <3 mm in A VR) may be transferred for psychiattic 
management after being closely observed in the emergency 
room for a minimum of 6 hours. Patients showing initial signs 
and symptoms of CA toxicity and patients with QRS or QT 
prolongation, or deviation of the R wave in A VR should be 
admitted to the intensive care unit (ICU) and monitored un­
til signs and symptoms of toxicity (including ECG abnor­
malities) resolve. Patients with refractory or prolonged signs 

Aggressive supportive care is essential for managing CA 
poisoning. Patients with depressed mental status should be 
evaluated for other possible etiologies. Where appropriate, the 
patient is intubated with a cuffed endotracheal tube to secure 
the airway and prevent impending respiratory failure or aspi­
ration. Intravenous access should be established and isotonic 
fluids administered to correct hypotension and restore effec­
tive blood volume. If signs of cardiotoxicity are present (QRS 
<=0.10 second. R in A VR <=3 mm. QT prolongation. right 
bundle branch block, wide-complex tachycardia). intravenous 
NaHCO, boluses of I to 2 mEqlkg given over I to 2 minutes 
can be used until signs of cardiotoxicity and the hypotension 
improve. An infusion of 150 mEq of NaHCO, in I L of 5% 
dextrose in water is then given to maintain an arterial pH of 
7.45 to 7.55.25 Patients unable to tolerate large amounts of in­
travenous sodium may be treated with mechanical ventilation, 
although this is not as effective as NaHCD3 administration. 

Hypotension refractory to crystalloid and sodium bicar­
bonate therapy may be treated with vasopressors such as nor­
epinephrine or dopamine.25,26 Dopamine may be less effec­
tive than norepinephrine in treating refractory hypotension 
from CA overdoses when given at the usual doses, but use at 
a high dosage (up to 30 JLglkglmin) may improve the response 
rate in resistant cases. Dobutamine can be used to treat hy­
potension associated with myocardial depression but causes 
hypotension in some patients. 

Seizures may be treated immediately with intravenous di­
azepam (Valium) 0.15 mglkg at 15- to 20-minute intervals 
until seizures are controlled or to a total dose of 30 to 40 mg. 
This regimen is followed by treatment with an anticonvulsant 
with a longer half-life. such as phenobarbital. Although rec­
ommended as second-line therapy, phenobarbital can cause 
respiratory depression and acidosis and must be used with 
caution.27 Phenytoin (Dilantin) should be avoided because of 
potential cardiotoxicity. Although physostigmine has been ad­
vocated for the treatment of anticholinergic eNS effects, it 
has considerable cardiac and CNS toxicity and should not be 
used in CA overdoses. 

Arrhythmias induced by CAs are treated by sodium bicar­
bonate therapy and alkalinization of the plasma to pH 7.45 to 
7.55, the use of antiarrhythmics, and cardioversion when nec­
essary. If serious ventricular arrhythmias persist following al­
kalinization and other supportive measures, lidocaine is the 
initia! drug of choice"·28 (see Chapter 77). The use of class 
IA (quinidine. procainamide. disopyramide) and IC (fle­
cainide, encainide, propafenone) antiarrhythmic agents are 
contraindicated because they also inhibit the myocardial fast 
sodium channels and worsen the cardiotoxicity. 

Treatment of SSRI intoxication includes gastric decontam­
ination (activated charcoal) and supportive care for seizures 
or cardiovascular manifestations as necessary. Treatment for 
serotonin syndrome includes supportive therapy, cooling 
blankets, ice packs or ice water enemas, and the use of dantro­
lene and cyproheptadine in a manner similar to that used in 
treating neuroleptic malignant syndrome. 



Aspirin/Salicylates 
Poisoning by ingestion of oral salicylate-containing medica­
tions remains a serious problem in the United States. Ac­
cording to U.S. poison control center data, there were more 
than 16,300 exposures to aspirin and combination products 
containing aspirin that necessitated poison control center con­
tacts in 1999.1 Approximately 28% of exposures were in chil­
dren younger than 6 years of age, 32% in those 6 to 19 years, 
and 40% in adults older than 19 years. There were 51 deaths 
in all categories of exposure. 

Pharmacokinetics 
Salicylates are rapidly absorbed from the stomach, jejunum, 
and small intestine. Peak plasma salicylate concentrations are 
achieved 0.5 to 2.0 hours after ingestion of immediate-release 
preparations and usually 4 to 6 hours or more after ingestion 
of extended-release enteric-coated tablets.29 With large in­
gestions, absorption and subsequent peak plasma levels may 
be delayed as much as 8 to 12 hours because of decreased 
gastric emptying. In addition, large ingestions are often ab­
sorbed more slowly because clumps of aspirin tablets form 
concretions in the stomach resulting in salicylate in the stom­
ach long after ingestion. Consequently, peak levels may oc­
cur 24 hours or more after ingestion of large amounts of ex­
tended-release tablets. 

Following absorption of therapeutic doses, aspirin is rapidly 
hydrolyzed to salicylic acid, and both compounds are highly 
protein-bound (80-90%) to albumin. Distribution throughout 
body fluids is extensive and largely dependent on the amount 
of salicylate ingested and the pH of the body fluids. The amount 
of pharmacologically active free salicylate increases as salicy­
late levels increase above the therapeutic range. 

Free salicylate exists in either ionized or nonionized form, 
the nonionized form being able to readily diffuse into body 
tissues. Decreased body fluid or tissue pH results in increased 
relative amounts of the nonionized salicylate, allowing greater 
tissue penetration. Consequently ,large overdoses (with greater 
amounts of free salicylate) in conditions associated with meta­
bolic acidosis (dehydration, chronic or large salicylate over­
doses, sepsis) often result in large tissue and CNS concentra­
tions and hence greater toxicity. Also, alkalinizing the urine 
increases the concentration of ionized form in the urine, 
thereby reducing the amount of salicylate that is reabsorbed. 

After therapeutic doses, salicylic acid is eliminated un­
changed in the urine (5-10%) or as one of five metabolites 
(90-95%). At higher doses metabolic pathways are saturated, 
resulting in exponential increases in plasma salicylate levels. 
For example, an increase in daily aspirin dose from 65 to 100 
mglkg increases the serum concentration 300%.30 

Clinical Presentation 
The actions of salicylates that account for most of the signs 
and symptoms seen with poisonings include the following: 
(I) direct stimulation of the CNS respiratory center, produc­
ing respiratory alkalosis and initial compensatory renal ex-
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cretion of HCO,; (2) uncoupling of oxidative phosphoryla­
tion with increased catabolism, increased oxygen utilization, 
and increased CO2 production, an action that can result in 
metabolic acidosis and hyperpyrexia (tissue glycolysis and 
utilization of glucose are also increased); (3) inhibition of 
Krebs cycle dehydrogenases, leading to increased amounts of 
pyruvic acid and lactic acid; (4) stimulation of gluconeogen­
esis; (5) increased lipolysis and lipid metabolism with for­
mation of ketones, acetoacetic acid, J3-hydroxybutyric acid, 
and acetone; (6) inhibition of aminotransferases, resulting in 
increased plasma amino acids and aminoaciduria; (7) irrita­
tion of the gastric mucosa and stimulation of the chemore­
ceptor trigger zone, with subsequent nausea and vomiting; and 
(8) altered coagulation and hemostasis via cyclooxygenase in­
hibition and decreased platelet aggregation, increased capil­
lary fragility, thrombocytopenia, and hypoprothrombinemia. 

The predominant clinical effects of salicylate poisoning can 
be grouped into two general categories: acid-base and fluid­
electrolyte abnormalities. Approximate guidelines correlating 
the amount of salicylate ingested to the symptoms produced 
are as follows: 

< 150 mglkg-minimal symptoms 
ISO-300 mglkg-muderate symptoms 
300-SOO mglkg-severe symptoms 
> 500 mglkg-potentially fatal 

Minimal symptoms include mild to moderate hyperpnea, 
sometimes with lethargy. Moderate symptoms are character­
ized by severe hyperpnea and eNS signs including lethargy, 
excitability, or both. Severe symptoms include severe hyper­
pnea' semicoma, coma, and convulsions.31 

Signs and symptoms, which usually begin within 3 to 8 
hours of ingestion, include nausea and vomiting, hyperpnea, 
and respiratory alkalosis. The respiratory alkalosis typically 
persists but is accompanied by progressive metabolic acido­
sis as the severity and duration of the poisoning increases. 
Additional findings may include tinnitus, disorientation, and 
hyperpyrexia. Cumulative GI, renal, pulmonary, and skin 
losses of fluids can be massive and may result in hypovolemia, 
oliguria, and renal failure. Hypematremia, hyponatremia, and 
hypokalemia are frequently seen. Initial hyperglycemia may 
be followed by hypoglycemia caused by depletion of tissue 
glucose stores. Signs of CNS hypoglycemia, including 
lethargy, coma, and seizures, may occur despite normal 
plasma glucose levels.32 Unexpected bleeding and hepato­
toxicity are uncommon. 

The progression of signs and symptoms is increased in 
young children, with large ingestions, with illnesses that in­
clude dehydration, and with chronic exposures. Also, use of 
therapeutic doses of salicylates for conditions accompanied 
by dehydration and acidosis may result in greater tissue (i.e., 
CNS) concentrations and increased morbidity and mortality, 
despite relatively low blood salicylate concentrations. 

The clinical presentation of patients with chronic salicylate 
intoxication may differ from that of patients with acute intoxi­
cation. Potential differences include a more gradual onset of 
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symptoms, an advanced stage of intoxication at initia1 presen­
tation, and a predominance of neurologic symptoms particularly 
in the elderly. 33 Neurologic findings may include confusion, ag­
itation, stupor, paranoia, and bizarre behavior. Chronic sali­
cylism has been misdiagnosed as sepsis, alcohol withdrawal, 
myocardial infarction, organic psychosis, and dementia. 

Salicylate-induced noncardiogenic pulmonary edema and 
the adu lt respiratory distress syndrome are complications of 
salicylate ingestion, particularly chronic ingestions.34 Risk 
factors include increased age, cigarette smoking, and concur­
rent medical illnesses. Chronic salicylate intoxication has also 
been associated with development of a pseudosepsis syn­
drome characterized by hyperthennia, leukocytosis, hypoten­
sion with decreased systemic vascular resistance, and multi­
ple organ failure.3s 

Diagnosis 
A history of salicylate ingestion helps confirm the clinical im­
pression, but documentation of toxic serum salicylate levels 
is essential for establishing the diagnosis. The Done nomo­
gram (Fig. 48.2) is used to assess the significance of serum 
salicylate levels following acute ingestions.31 Blood salicy­
late levels should be determined 6 hours or more after the 
acute ingestion. By plotting the serum level at a given time 
after ingestion, it is possible to predict the severity of the poi­
soning and the expected symptoms. This nomogram is most 
useful for acute ingestions and may underestimate the sever­
ity of poisonings after chronic exposures, in patients with i1J­
nesses accompanied by dehydration and acidosis, in cases of 
ingestion of enteric-coated or sustained-release products. and 
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Fig. 48.2. Done nomogram. (From Done AK. Pediatrics 
1960;26:800-7, with permission") 

in those with indeterminate times of ingestion. Therefore se­
rial serum salicylate levels every 1 to 2 hours after the initial 
salicylate level have been recommended until levels decline 
and the patient's condition stabilizes.36 

Management 
Treatment of salicylate poisoning encompasses three princi­
ples: preventing absorption of ingested salicylate from the GJ 
tract; treating any fluid, electrolyte, or metabolic derange­
ments; and enhancing elimination of salicylate from the body. 
Careful monitoring of the acid-base status, including pre­
vention of worsening acidosis (respiratory or metabolic), is 
essential . Preventing absorption from the GI tract (described 
under General Treatment Measures, above) includes emesis 
and/or gastric lavage (depending on the necessity for gastric 
emptying), and administering activated charcoal to increase 
elimination. 

Auid resuscitation is initially directed toward restoring an 
effective blood volume. If hypotension is present, an isotonic 
solution should be given intravenously until the patient is no 
longer orthostatic. If hyperglycemia is not a problem, the so­
lution should contain at least 5% dextrose. If dextrose is not 
desired, normal saline or a mixture of 0.45% NaCi with one 
ampule of sodium bicarbonate (total 50 mEq NaHC03) at 10 
to 15 mlJkglh for I to 2 hours may be used, depending on the 
presence and degree of acidosis. Subsequent fluid management 
is directed toward alkalinizing the urine, preventing CNS hy­
poglycemia, and treating electrolyte and fluid abnormalities. 

An effective alkaline diuresis (urine pH > 7.5) to enhance sal­
icylate excretion should be attempted once the patient is no 
longer orthostatic and urine output has been established. Supe­
riority of a single method to achieve this has not been estab­
lishe,t An initial bolus of NaHCO" 2 mEq/kg intravenously, 
followed by an infusion of I <XX) cc of dextrose 5% in water 
(DsW) plus three ampules of NaHC03 (50 mEq NaHCO,Jam­
pule) at 1.5 to 2 times maintenance rate has been effective. Potas­
sium should be added to the IV as needed for potassium levels 
below 4.0 mEqIL. Frequent monitoring of serum electrolytes 
and glucose is essential. The urine pH should be checked hourly 
until stable at > 7.5. Arterial blood gases should be monitored 
2 to 4 hours into treatment to ensure the blood pH is no more 
than 7.5. Alkalinization can be discontinued when the serum 
salicylate level is within the therapeutic range. 

Hemodialysis is indicated for unresponsive or worsening 
acidosis, acute and chronic poisonings with salicylate levels 
of > 100 mg/dL and 40 to 60 mg/dL respectively, renal or he­
patic failure, noncardiac pulmonary edema, and persistent, se­
vere CNS symptoms.3 1.36 Additional supportive care may be 
necessary depending on the severity of the poisoning and the 
patient' s response to therapy. 

Benzodiazepines 
Benzodiazepines are widely prescribed for a variety of con­
ditions, including acute anxiety. convulsions, neuromuscular 
disorders, panic attacks, insomnia, alcohol withdrawal, and 
induction of anesthesia. They are commonly used in inpatient 



Table 48.4. Commonly Prescribed Benzodiazepines 

Generic name 

Alprazolam 
Chlordiazepoxide 
Clonazepam 
Clorazepate dipotassium 
Diazepam 
Estazolam 
Flurazepam 
lorazepam 
Midazolam 
Oxazepam 
Quazepam 
Temazepam 
Triazolam 

Brand name 

Xanax 
Librium 
Klonopin 
Tranxene 
Valium 
ProSom 
Dalmane 
Ativan 
Versed 
Serax 
Doral 
Restoril 
Halcion 

and outpatient settings to produce conscious sedation for mi· 
nor surgical procedures. U.S. Poison Control Center data from 
1999 indicate that benzodiazepines accounted for 56% of 
sedative exposures and 59% of sedative deaths (65 of 110 to­
tal deaths) at the 64 reporting centers.! More than 76% of ex­
posures were in persons over 19 years of age, and approxi­
mately 70% of all exposures were intentional (see Chapter 
33). Because this infonnation does not include poisonings 
seen in other health care facilities, it is likely that the total 
number of benzodiazepine overdoses in the United States was 
considerably greater. Commonly used benzodiazepines are 
listed in Table 48.4. 

Pharmacokinetics 
Most benzodiazepines are rapidly and completely absorbed fol­
lowing an oral dose. Peak plasma levels occur 0.5 to 3.0 hours 
after ingestion of therapeutic doses but may be delayed after 
large overdoses or when co·ingested with alcohol or antacids. 
Once absorbed, benzodiazepines are extensively bound to 
serum pmteins (7()"'99%), with the unbound drug being the ac­
tive fonn. Conditions associated with hypoalbuminemia (e.g., 
cirrhosis) result in a greater pmportion of unbound drug and 
may cause an increased frequency of side effects. 

Benzodiazepines have a large volume of distribution in the 
body. with concentrations in the brain, liver, and spleen being 
greater than unbound drug concentrations in the blood. The 
duration of action depends on the rate and extent of tissue dis· 
tribution (lipid solubility) as well as the rate of elimination. 

Benzodiazepines are metabolized in the liver primarily by 
the CYP 3A4 enzyme pathway and to a minor extent the CYP 
2C9 pathway resulting in the formation of active and inactive 
metabolites. Depending on the benzodiazepine ingested, me· 
tabolism may be prolonged by advanced age, cirrhosis, and 
the coadministration of various medications. These include 
macrolide antibiotics (c1arithromycin, erythromycin), calcium 
charme1 blockers (diltiazem, veraparnil), antifungal agents 
(fluconazole, itraconazole, ketoconazole), antidepressants 
(tluoxetine, fluvoxamine, nefazodone), protease inhibitors, 
and omeprazole. In addition, concomitant ingestion of grape­
fruit juice and acute alcohol ingestion can increase benzodi­
azepine serum concentrations.37,38 Although differences ex-
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ist among benzodiazepines, excretion of metabolites and 
small amounts of unchanged drug « 1 % of the total dose) 
occurs primarily in the urine. 

Clinical Presentation 
Benzodiazepines exert their clinical effects by increasing neu· 
rotransmission in y·aminobutyric (GABA)ergic synapses in 
the CNS. Specific benzodiazepine receptors, associated with 
GABAergic pathways, are found predominantly in the cere­
bral cortex, limbic structures, and cerebellum.39,40 Because 
the major CNS inhibitory effect is mediated via GABAergic 
pathways, benzodiazepine stimulation causes several physio­
logic effects, including sedation. anxiolysis, striated muscle 
relaxation, and anterograde amnesia. 

Benzodiazepines have a high margin of safety, and over­
doses usually produce only mild to moderate signs of toxic­
ity, including ataxia, dysarthria, drowsiness, and lethargy. 
However, severe overdoses can cause coma, hypotension, hy­
pothermia, and respiratory distress requiring endotracheal in­
tubation and assisted ventilation or in select cases, adminis­
tration of flumazeni1.41 .42 Such complications are rare in 
benzodiazepine·only ingestions but occur much more fre­
quently with co·ingestions of other drugs that cause CNS de­
pression (especially alcohol) (see Chapter 59). CNS depres­
sion is worsened in the elderly, in those taking large amounts, 
in patients with chronic diseases, and in those taking med­
ications that impair hepatic benzodiazepine metabolism. 
Deaths caused by benzodiazepine-only overdoses are rare. 

Diagnosis 
A complete history and physical exantination are important for 
determining the diagnosis and type of ingested medication. 
The diagnosis should be confirmed in all patients by blood or 
urine screens for the presence of benzodiazepines. It is im· 
portant to screen routinely for the presence of co-ingestants, 
particularly in comatose patients. Quantitative determinations 
of blood benzodiazepine levels are not useful for the man­
agement of benzodiazepine overdoses because blood concen­
trations do not correlate well with clinical manifestations.43,44 

Management 
Treatment of benzodiazepine overdoses consists of patient 
stabilization, preventing absorption of ingested benzodi­
azepines from the GI tract, and supportive care including air­
way support and mechanical ventilation when necessary. Ad­
ministration of the antidote flumazenil may be useful in 
selected patients, but is not recommended for routine use in 
patients with possible mixed drug overdoses or unknown 
medical histories.45,46 Preventing absorption from the GI tract 
is described above (see General Treatment Measures). 

Patients are initially assessed for complications from CNS 
depression, Vital signs are evaluated and the adequacy of the 
airway and respiratory status ensured. Patients with respira­
tory depression and hypoxia or hypoventilation are intubated 
and placed on mechanical ventilation. Comatose patients and 
others with severe overdoses are examined for evidence of 
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aspiration, hypotension, and hypothermia. Once stabilized, se­
lected patients with benzodiazepine overdose (documented by 
drug screen or reliable history) who are comatose or have se­
vere CNS depression may be treated with flumazenil (Ro­
mazicon). Flumazenil should be avoided in patients suspected 
of co-ingesting cyclic antidepressants, those with a history of 
benzodiazepine dependence, or those with a history of seizure 
disorders treated with benzodiazepines.46-48 The risks of 
lethal dysrhythmias, benzodiazepine withdrawal, or seizures 
outweigh the potential benefits of treatment in these cases. 

Flumazenil is a competitive inhibitor of eNS benzodi­
azepine receptor sites and reverses benzodiazepine-induced 
CNS depression. Recommended doses for benzodiazepine 
overdoses in adults are 0.2 mg N over 30 seconds; if no re­
sponse, give OJ mg IV over 30 seconds. Additional doses of 
0.5 mg may be given at I-minute intervals as needed up to a 
total dose of 3 mg. Patients occasionally require a total dose 
of 5 mg for optimal response, but the requirement for higher 
dosages may indicate CNS depression due to the presence of 
co-ingestants.49 Comatose patients typically awaken within 
minutes of intravenous administration. The duration of action 
is approximately I hour (it may be shorter) and is related to 
the doses of benzodiazepine ingested and flumazenil admin­
istered.39 Resedation may be observed in cases with pro­
longed CNS depression and can be treated with repeat 0.2 mg 
N boluses (given over 30--60 seconds) as required, to no more 
than 3 mg in I hour. Patients who fail to respond to a maxi­
mum dose of flumazenil (5 mg within 5 minutes) should be 
evaluated for co-ingestants and other causes of CNS depres­
sion. Flumazenil is not approved for treatment of overdoses 
in children. For reversal of conscious sedation in children, 
0.01 mglkg (up to 0.2 mg) may be given intravenously over 
IS seconds. If there is no response after 45 seconds, 0.01 
mglkg (up to 0.2 mg) may be given every 60 seconds (up to 
four doses) as needed to a maximum total dose of 0.05 mg/kg 
(or 1.0 mg, whichever is lower). 

The stomach may be evacuated by gastric lavage (regard­
less of flumazenil administration) if the time since ingestion 
is less than I hour, particularly in mixed drug ingestions. Ac­
tivated charcoal should be administered in most cases and is 
effective when used as the sole treatment. The use of ipecac 
should be avoided. 

Forced diuresis or efforts to remove the drugs by "cleans­
ing" the vascular compartment (hemodialysis and hemoper­
fusion) are ineffective and are not indicated for management 
of overdoses. Antibiotics and corticosteroids are not used ex­
cept for specific indications. 

Supportive care is provided as needed. Hypotension can be 
managed with crystalloid solutions initially and vasopressors 
thereafter, as indicated. Treatment of poisoning by co-ingestants 
is targeted to the specific overdose agents. 
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49 
Care of Acute Lacerations 

Bryan J. Campbell and Douglas j. Campbell 

The optimum management of lacerations requires knowledge 
of skin anatomy and the physiology of wound healing. Such 
knowledge facilitates proper management of wounds of vary­
ing depth and complexity. By understanding the healing 
process, the family physician can maximize the options for 
repair and minimize the dangers of dehiscence and infection. 
The goals of primary closure are to stop bleeding, prevent in­
fection, preserve function, and restore appearance. The pa­
tient always benefits from a physician who treats the patient 
gently. handles the tissue carefully, understands anatomy, and 
appreciates the healing process.1,2 

Skin Anatomy 
Figure 49.1 represents a model of the skin and the underly­
ing tissue down to structures such as bone or muscle. Two 
additional features of skin anatomy that affect the repair of 
injuries are cleavage lines and wrinkles. Lines of cleavage are 
also known as Langer's lines. These lines (see Fig. 117.1) are 
formed by the collagen bundles that lie parallel in the dennis. 
An incision or repair along these lines lessens disruption of 
collagen bundles and decreases new collagen fonnation and 
therefore causes less scarring. Wrinkle lines are not always 
consistent with Langer's lines. If a laceration is not in an area 
of apparent wrinkling. following the basic outline of Langer's 
lines results in the best repair. 

Wound Healing 

Phase One: Inflammatory Phase 
The substrate. or inflanunatory, phase occurs during the fIrst 
5 to 6 days after injury. Leukocytes, histamines, prostaglandios, 
and fIbrinogen, delivered to the injury site via blood and lym­
phatic channels, attempt to neutralize bacteria and foreign ma­
terial. The amount of inflammation present in a wound is re-

lated to the presence of necrotic tissue, which is increased by 
dead space and impaired circulation. Specific measures that 
reduce the inflammatory response include debridement, re­
moval of foreign material, cleaning, control of bleeding, and 
precise tissue coaptation. 

Phase Two: Fibroblastic Phase 
The fibroblastic, or collagen, phase occupies days 6 though 
20 after injury. Fibroblasts enter the wound rapidly and be­
gin collagen synthesis, which binds the wound together. As 
the collagen content rises, the wound strength increases until 
the supporting ligature can be removed. Compromise of the 
vascular supply can inhibit the development of collagen syn­
thesis and interfere with healing. 

Phase Three: Maturation (Remodeling) Phase 
The wound continues to undergo remodeling for 18 to 24 
months, during which time collagen synthesis continues and 
retraction occurs. Nonnally during this time the scar becomes 
softer and less conspicuous. The prominent color of the scar 
gradually fades, resulting in a hue consistent with the sur­
rounding skin. Aberrations of the maturation process can re­
sult in an unsightly scar such as a keloid. Such scars are due 
to a combination of inherited tendencies and extrinsic factors 
of the wound. Proper technique in wound care and repair min­
imizes the extrinsic contribution to keloid fonnation. If it is 
necessary to revise an unsightly scar, the ideal delay is 18 
months or more after the initial repair. 

Anesthesia 
Under most circumstances it is preferable to anesthetize the 
wound prior to preparation for closure. Before applying anes­
thesia, the wound is inspected using a slow, gentle, aseptic 
technique to ascertain the extent of injury including an as­
sessment of the neurovascular supply. At this time a decision 



Fig. 49.1. Model of skin and subcuta­
neous tissue. 
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Deep tissue --~'~il!!~~ii~~~~~;~ (e.g. muscle 
or bone) 

is made to refer the patient if the complexity of the wound 
warrants consultation. 

Topical Agents 
When appropriate, topical anesthesia is ideal, as pain can be 
relicved without causing more discomfort or anxiety. Small 
lacerations may be closed without additional medications. 

PAC (Pontocaine/Adrenaline/Cocaine) and 
TAC (Tetracaine/Adrenaline/Cocaine) 
Pontocaine or tctmcaine 2%/aqueous epinephrine (adrenaline) 
LlOOO/cocaine (PAC) i~ the most commonly used topical 
agent.3,4 It may be prepared in a lOO-mL volume by mixing 25 
mLof2% tetracaine, 50 mLof 1: 1000 aqueous epinephrine, 11.8 
g of cocaine, and sterile normal saline to a volume of 100 rnL. 

Placing a saturated pledget over the wound for 5 to J 5 min­
utes often provides adequate local anesthesia. Blanching of 
the skin beyond the margin of the wound allows an estima­
tion of adequate anesthesia. Further ancsthesia may be ap­
plied by injection if necessary. 

Emla 
Emla is a commercially available preparation of2.5% lidocaine! 
2.50,.:;, prilocainc in a buffered vehicle. It is squeezed onto thc 
skin sulface and covered with an occlusive dressing. Its effi­
cacy is similar to that of TAC, but it takes nearly twice as 
long to anesthetize the skin (30 minutes). The same guideline 
of skin blanching applies to the use of Emla. 

Ethyl Chloride 
A highly volatile fluid, ethyl chloride comes in commercially 
prepared glass bottles with a sprayer lid. This fluid can be 
sprayed onto the skin surface by inverting the bottle and press­
ing the lid. The flammable fluid chills the skin rapidly. The 
agent may be applied until skin frosting occurs. It provides 
brief anesthesia, allowing immediate placement of a needle 
without causing additional pain. 

Injectable Agents 
Lidocaine 
Lidocaine produces moderate duration of anesthesia (about 
1-2 hours) when used in a 1% or 2% solution. When mixed 

with 1: 100,000 aqueous epinephrine, the anesthetic effect is 
prolonged (2-6 hours), and there is a local vasoconstrictive 
effcct. Any anesthetic mixed with epinephrine should be used 
with caution on fingers, toes, cars, nose, or the penis to avoid 
risk of ischemia and subscquent necrosis. Occasional toxic­
ity occurs with lidocaine, but most reactions are due to inad­
vertent intravascular injection. Manifestations of toxicity in­
clude tinnitus, numbness, confusion, and rarely progression 
to coma. True allergic reactions are unusual. 

It is possihle to reduce the discomfort of lidocaine injec­
tion by buffering the solution with the addition of sterile 
sodium bicarbonate. 5~S A solution of 9 mL of lidocaine plus 
l mL of sodium bicarbonate (44 mEq!50 mL) is less painful 
to inject hut provides the samc level of anesthesia as the un­
huffered solution. It is also possible to buffer other injectable 
agents including those with epinephrine. However, epineph­
rine is unstable at a pH above 5.5 and is commercially pre­
pared in solutions helow that pH. Therefore, any buffered lo­
cal anesthetic with epinephrine must be used within a short 
time of preparation.9 Waffi1ing a buffered solution to body 
temperature provides additional reduction of the pain of in­
jection. Buffering also appears to increasc the antibacterial 
properties of anesthetic solutions. lo 

Additional Agents 
Mepivacaine (Carbocaine) produces longer ancsthesia than li­
docaine (about 45-90 minutes). It is not used with epineph­
rine. Reactions are similar to those seen with lidocaine. Pro­
caine (Novocain) works quickly but has a short duration 
(usually lcss than 30-45 minutes). It ha~ a wide safety mar­
gin and may be used with epinephrine. Bupivacaine (Mar­
caine) is the longest-acting local anesthetic (approximately 
6-8 hours). It is often used for nerve blocks or may be mixed 
with Iidocainc for problems that take longer to repair. It is 
also useful for il~ecting into a wound to provide postproce­
dural pain relief. It may be mixed with epinephrine and is 
availahle in 0.25%, 0.50%. and 0.75% solutions. 

Diphenhydramine 
Diphenhydramine (Benadryl) may also be used as an in­
jectable anesthetic. ll It is somewhat more painful to inject 
than lidocaine bur has an efficacy similar to that of lidocaine. 
Diphenhydramine may he prepared in aO.5% solution by mix-
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ing a I-mL vial of 50 mg diphenhydramine with 9 mL of 
saline. This solution is useful when a patient claims an al­
lergy to all injectable anesthetics. 

Anesthetic Methods 
Infiltration Blocks 
Infiltration blocks are useful for most laceration repairs. The 
wound is inftltrated by multiple injections into the skin and 
subcutaneous tissue. Using a long needle and a fan technique 
decreases the number of injection sites and therefore decreases 
the pain to the patient. Using a 27-gauge or smaller needle to 
inject through the open wound margin also minimizes the pa­
tient's discomfort, as does moving from an anesthetized area 
slowly toward the unanesthetized tissue. 

Field Blocks 
Field blocks result in similar pain control but may distort the 
wound margin less and are useful where accurate wound ap­
proximation is necessary (e.g., the vermillion border), The 
area around the wound is injected in a series of wheals com­
pletely around the wonnd, thereby blocking the cutaneous 
nerve supply to the laceration. This technique is more time­
consuming but produces longer-lasting anesthesia. Another 
option to reduce the initial pain of the injection is to produce 
a small wheal using buffered stetile water and then injecting 
the anesthetic through the wheal. The buffered water has a 
brief anesthetic action. 

Nerve Blocks 
Nerve blocks are most commonly effected by injecting a nerve 
proximal to the injury site. The most frequent use of this tech­
nique is the digital block performed by injecting anesthetic 
into the webbing between the digits at the metacarpopha­
langeal joint on each side of the digit (Fig. 49.2). Mouth and 

Fig. 49.2. Digital nerve block. 

tongue lacerations are repairable using dental blocks. It is use­
ful to receive practical instruction in such blocks from a den­
tal colleague. 

Sedation 
The Task Force on Sedation and Analgesia by Non-Anesthe­
siologists 12 provides excellent protocols for sedative use by 
family physicians. Under adequate observation sedative 
agents can help the doctor deal with difficult patients. For all 
agents described herein, it is imperative that there be appro­
priate monitoring and that adequate resuscitation equipment 
be readily available. The welfare of the patient is of prime 
concern, and such medications should not be used solely for 
the provider's convenience. 

Kelamine 
Ketamine is a phencyclidine derivative. It provides a disso­
ciative state resulting in a trance-like condition and may pro­
vide amnesia for the procedure. Ketamine can be adminis­
tered by many routes, but the most practical for laceration 
repair is the oral method. It usually results in significant anal­
gesia without hypotension, decreased heart rate, or decreased 
respiratory drive. The use of proper monitoring and the avail­
ability of resuscitation equipment is mandatory. Oral keta­
mine can be prepared by adding 2.5 mL of ketamine hy­
drochloride injection (100 mglmL) to 7.5 mL of flavored 
syrup. It is then given at a dose of 10 mglkg. Sedation occurs 
over 20 to 45 minutes after ingestion. The most common side 
effects include nystagmus, random extremity movements, and 
vomiting during the recovery stage.13 

Midazolam (Versed) 
Midazolam is a benzodiazepine with typical class effects of 
hypnosis, amnesia, and anxiety reduction. It is readily ab­
sorbed and has a short elimination half-life. It may be given 
as a single dose via the nasal, oral, rectal, or parenteral route. 
The rectal route is useful when the patient is combative. A 
cooperative patient prefers oral or nasal administration (oral 
dose 0.5 mglkg; nasal dose 0.25 mglkg, by nasal drops). In­
jectable midazolam is used to make a solution that may be 
given orally or nasally. The drug should be made into a 5 
mg/mL solution. For oral use it may be added to punch or ap­
ple juice to improve the taste. The maximum dose for chil­
dren by any route is 8 mg. 

For rectal administration, a 6-French (F) feeding tube is at­
tached to an angiocath connected to a 5-mL sytinge. The lu­
bricated catheter is then inserted into the rectum and the drug 
injected followed by a syringe full of air to propel the med­
ication into the rectum. The tube is then withdrawn and the pa­
tient's buttocks are held together for approximately 1 minute. 
The dose is 0.45 mglkg by this route. The medication may be­
gin to work as soon as 10 minutes after administration. Side 
effects may be delayed, so the patient should be observed for 
at least an hour as the duration of a single dose lasts about an 
hour. Some burning can occur when the nasal route is used. In-



consolable agitation may appear regardless of the route of ad­
ministration. This side effect of agitated crying resolves after 
several hours. Vomiting may also OCCur. 12•14.}5 

Fentanyl 
Fentanyl is a powetful synthetic opioid that produces rapid, 
short-lasting sedation and analgesia. Like other opioids, its 
effects are reversible, and it has limited cardiovascular effects. 
Although it can be given in many forms, oral transmucosal 
fentanyl citrate (OTFC) is available commercially in a lol­
lipop (Fentanyl Oralet). This drug. commonly used as an pre­
anesthetic medication, is available in three dosage forms (200, 
300, and 400 mg). The dose for adnlts is 5 mg/kg to a max­
imum of 400 mg regardless of weight. Pediatric dosages be­
gin at 5 mg/kg to a maximum of 15 mg/kg or 400 mg 
(whichever is less). Children weighing less than 15 kg shonld 
not receive fentanyl. OTFC effects are apparent 5 to 10 min­
utes after sucking the Oralet. The maximum effect is usually 
achieved about 30 minutes after use, but effects may persist 
for several hours. Side effects are common but usually mi­
nor. About half of patients develop transient pruritus, 15% 
notice dizziness, and at least one third develop vomiting. The 
most dangerous effect is hypoventilation, which can be fa­
tal. 12,16,17 Oversedation or respiratory depression responds to 
naloxone. 

Nitrous Oxide 
Nitrous oxide is a rapid-acting anesthetic that works within 3 
to 5 minutes with a similar duration after cessation of ad­
ministration. 18 Commercial equipment is available to deliver 
a mixture of nitrous oxide and oxygen at various ratios (usu­
ally 3()"'50% N,O/5()"'70% 0,). Side effects include nausea 
in about 10% to 15% of patients with occasional emesis. The 
efficacy of nitrous oxide is known to be variable. Although 
some patients object to the use of the mask, many patients 
prefer using a specially designed self-administration mask. 
Nitrous oxide can cause expansion of gas-filled body pock­
ets, and for that reason it should not be used in patients with 
head injuries, pneumothoraces, bowel obstructions, or middle 
ear effusions. 

Wound Preparation 
Proper preparation of a wound can improve the success of 
aesthetically acceptable healing, The wound should be closed 
as soon as possible, although most lacerations heal well if 
closed within 24 hours after the injury. After anesthesia, 
proper cleansing should be accomplished by wiping, scrub­
bing, and irrigating with normal saline using a large syringe 
with or without a 22-gauge needle, which produces enough 
velocity to clean most wounds. Antiseptic soaps such as hexa­
chlorophene (pHisoHex), chlorhexidine gluconate (Hibi­
clens), or povidone-iodine (Betadine) can also be used, but 
one should be aware that all of these cleansing agents with 
the exception of normal saline will delay wound healing to 
some extent by destroying fibroblasts and leukocytes as well 
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as bacteria. Sterile scrub brushes may be useful for cleaning 
grossly contaminated lesions. 

After washing and irrigation, the area is draped with ster~ 
ile towels to create a clean field. The wound is then explored 
using sterile technique to confirm the depth of injury, aseer­
tain whether injury to underlying tissue has occurred, rule out 
the presence of any foreign body, and determine the adequacy 
of anesthesia. After examination, debridement is performed 
if necessary. 

Debridement is the process of converting an irregular dirty 
wound to a clean one with smooth edges. Wound margins that 
are crushed, mangled, or devitalized are excised unless it is 
unwise to do so. Tissue in areas such as the lip or eyelid should 
be removed with extreme caution. It is pointless to increase 
the deformity when a somewhat impetfect scar can provide a 
more functional result. If a considerable amount of tissue has 
been crushed, initial removal of all the damaged tissue may 
result in undesirable function (such as would occur if the skin 
over a joint was removed). Such injuries should be closed 
loosely using subcutaneous absorbable sutures. The scar can 
be revised later if necessary. 

The initial incision is made with a scalpel followed by ex­
cision with a pair of sharp tissue scissors. The edges should be 
perpendicular to the skin surface or even slightly undercut to 
facilitate eversion of the skin margins (Fig. 49.3). In hairy ar­
eas incisions should parallel the hair shafts to minimize the like­
lihood of hairless areas around the healed wound (Fig. 49.4). 

After debridement the skin edges are held together to see 
if it is possible to approximate them with minimal tension. 
Generally, it is necessary to undermine the skin to achieve 
greater mobility of the surface by releasing some of the sub­
cutaneous skin attachments that prevent the skin from sliding 
(Fig. 49.5). This step takes place in the subcutaneous layer 
and can be done with a scalpel or scissors. The wound is then 
undermined circumferentially about 4 to 5 rom from the edge 
of the margin. The undermining should be equal across the 
wound and widest where the skin needs to move the most, 
usually the center of the cut. 

Hemostasis can be accomplished most easily by simple 
pressure on the wound site for 5 to 10 minutes. If pressure is 
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Fig. 49.3. Slight undercutting of the wound edges facili­
tates slight eversion of the wound edge. 
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Fig. 49.4. Parallel debridement in a hairy area avoids 
damaging hair follicles. 

unsuccessful, bleeders may be carefully cauterized or ligated. 
Cautery or ligation can hinder healing if large amounts of tis­
sue are damaged. Small vessels can be controlled with ab­
sorbable suture if necessary, but large arterial bleeders may 
need to be controlled with permanent ligature if it is possible 
to do so without compromising the distal circulation. If ooz­
ing persists. the wound is closed with a drain (e.g., a sterile 
rubber band or Penrose drain) left in the wound several days. 
An overlying pressure dressing minimizes bleeding. Advanc­
ing the drain every other day permits healing with minimal 
hematoma formation. 

Table 49.1. Common Suture Materials 

Suture 

Absorbable 
Catgut 

Chromic catgut 
Polyglycolic acid (Dexon) 
Polyglactic acid (Vicryl) 

Polyglyconate (Maxon) 

Nonabsorbable 
Silk 

Nylon (Ethilon, Dermilon) 

Advantages 

Inexpensive 

Inexpensive 
Low tissue reactivity 
Easy handling 
Good tensile strength 
Easy handling 
Good tensile strength 

Handles well 
Moderately inexpensive 

High tensile strength 

Fig. 49.5. Undermining the subdermal layer facilitates 
closure. 

Wound Closure 
Suture options are listed in Table 49.1. Absorbable materials 
are gradually broken down and absorbed by tissue; nonab­
sorbable sutures are made from chemicals that are encapsu­
lated by the body and thus isolated from tissue. Monofilament 
sutures are less irritating to tissue but are more difficult to 
handle and require more knots than braided sutures. Stitches 
placed through the epidennis are done with nonabsorbable 
materials to minimize the tissue reactivity that occurs with 
absorbable stitches. Reverse cutting needles in a three-eighths 

Disadvantages 

Low tensile strength 
Strength lasts 4-5 days 
High tissue reactivity 
Moderate tensile strength and reactivity 
Moderately difficult to handle 
Occasional "spitting" of suture due to 

absorption delay 
Expensive 

Low tensile strength 
High tissue reactivity 
Increased infection rate 
Difficult to handle; slippery, so many knots 

needed 
Minimal tissue reactivity 
Inexpensive 

Polypropylene (Proline SurgiPro) 

Braided polyester (Mersilene, 
Ethiflex) 

Polybutester (Novofil) 

No tissue reaction 
Stretches, accommodates swelling 
Handles well 
Knots secure 

Elastic, accommodates swelling 
and retraction 

Expensive 

Tissue drag if uncoated 
Expensive 

Expensive 



Fig. 49.6. Layer closure showing sutures in the 
epidermis, at the dermal-epidermal junction, and 
at the dermal-fat junction. 

or one-half circle design are available in various sizes for each 
type of suture. 

A well-closed wound has three characteristics: the margins 
are approximated without tension, the tissue layers are accu­
rately aligned, and dead space is eliminated. Deep stitches are 
placed in layers that hold the suture, such as the fat-fascial 
junction or the derma-fat junction. A buried knot technique 
is the preferred method for placing deep sutures. Deep sutures 
provide most of the strength of the repair, and skin sutures 
approximate the skin margins and improve the cosmetic re­
sult (Fig. 49.6). 

Suture Techniques19- 21 

Simple Interrupted Stitch 
A simple interrupted stitch is placed by passing the needle 
through the skin surface at right angles, placing the suture as 
wide as it is deep. The goal is to place sutures that slightly 
evert the edge of the wound (Fig. 49.7). This maneuver pro-

Fig. 49.7. Simple interrupted suture with placement 10 fa­
cilitate wound eversion. 
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duces a slightly raised scar that recedes during the remodel­
ing stage of healing and leaves a smooth scar. The opposite 
margin is approximated using a mirror image of the first place­
ment. Following the natural radius of the curved needle places 
the suture in such a way as to evert the wound margin. It can 
be modified to correctly approximate the margins when the 
wound edges are asymmetric I (Fig. 49.8). Occasionally a 
wound exhibits excessively everted margins. By reversing the 
usual approach and taking a stitch that is wider at the top than 
at the base, the wound call be inverted, improving the cos­
metic appearance (Fig. 49.9). A useful general rule is that the 
entrance and exit points should be 2 mm from the margin for 
facial wounds but may be farther apart on other surfaces. 1.2 

The open-loop knot (Fig. 49.10) avoids placing the suture un­
der excessive tension and facilitates removal of the stitch. The 
first throw of the knot with two loops ("surgeon's knot") is 
placed with just enough tension to approximate the wound 

Fig. 49.8. Placement of suture in an asymmetric wound. 
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Fig. 49.9. Suture placement in a wound with everted 
edges. 

margin. The second throw, a single loop, is tied,leaving a lit­
tle space so no additional tension is place on the first loop. 
Subsequent throws can he tightened snugly without increas­
ing tension on the wound edge. Pulling all the knots to the 
same side of the wound makes suture removal easier and im­
proves the aesthetics of the repair. As a rule of thumb one 
should put at least the same number of knots of a monofila­
ment suture as the size of the ligature (e.g., five knots with 
5-0 suture). 

Vertical or Horizontal Mattress Suture 
The vertical mattress suture promotes eversion and is useful 
where thick layers are encountered or tension exists. Two tech­
niques may be used. The classic method first places the deep 
stitch and closes with the superficial stitch (Fig. 49.11). The 
short-hand method22 is perlonned by placing the shallow stitch 
firs~ pulling up on the suture (tenting the skin), and then plac­
ing the deeper stitch. Horizontal mattress sutures also have the 
advantage of needing fewer knots to cover the same area. 

Fig. 49.10. Model of skin showing surgeon's knot. 

Fig. 49.11. Vertical mattress suture. 

Intracuticular Running Suture 
The intracuticular running suture, utilizing a nonabsorbable 
suture, can be used where there is minimal skin tension. It re­
sults in minimal scarring without suture marks. Controlled tis­
sue apposition is difficult with this method, but it is a popu­
lar technique because of the cosmetic result. The suture ends 
do not need to be tied but can be taped in place under slight 
tension (Fig. 49.12). 

Three-Point Mattress Suture 
The three-point or comer stitch is used to minimize the pos­
sibility of vascular necrosis of the tip of a V -shaped wound. 

Fig. 49.12. Intracuticular running stitch. 



A \ c 
Fig. 49.13. Three-point stitch. (A) Three-dimensional view showing suture placement. (B) Schematic view. (C) Fin­
ished stitch. 

The needle is inserted_ into the skin of the wound edge on one rately. The remainder of the wound can then be closed by an 
side of the wound opposite the flap near the apex of the wound appropriate method. If the retention stitch is under significant 
(Fig. 49.13A,B). The suture is placed at the mid-dermis level, tension when the repair seems complete, it should he removed 
brought across the wound, and placed transversely at the same and replaced. 
level through the apex of the flap. It is then brought across the 
wound and returned at the same level on the opposite side of 
the V parallel to the point of entry. The suture is then tied, 
drawing the tip of the wound into position without compro­
mising the blood supply (Fig. 49. 13C). This method can also 
be used for stellate injuries where multiple tips can be ap­
proximated in purse-string fashion. 

Running or Continuous Stitch 
The running stitch is useful in situations where speed is im­
portant (e.g., a field emergency) because individual knots do 
not have to be tied. It is appropriate for use on scalp lacera­
tions especially, because it is good for hemostasis. The con­
tinuous method does not allow fine control of wound margins 
(Fig. 49.14). 

Specific Circumstances 

Lacerations Across a Landmark 
Lacerations that involve prominent anatomic features or land­
marks, such as the vermilion border of the lip or the eyebrow, 
require special consideration. Commonly a laceration is 
closed from one end to the other, but in special situations it 
is advisable to place a retention stitch (a simple or vertical 
mattress stitch) to reapproximate the landmark border accu- Fig. 49.14. Running stitch. 
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A Incisions 

Beveled Lacerations 
A frequently seen injury, the beveled laceration, tempts the 
physician to close it as it is; but the nndercut flap may not heal 
well owing to disruption of the blood supply. The margins of 
the wound should be modified, as shown in Figure 49.15. The 
edges are squared, undermined, and closed in layers. 

Dog Ears 
Dog ears, a common problem, results from wound closure where 
the sides of the laceration are unequal. One side bunches up, and 
a mound of skin occurs. It also occun; when an elliptical wound 
is closed in the center, leaving excess tissue at each end. To cor­
rect the problem, the dog ear is tented up with a skin hook, and 
a linear incision is made along one side. The excess triangle is 
then grasped at the tip and a second linear incision is made (Fig. 
49.16). This maneuver allows closure in a single line. 

Complex Lacerations 
A wound may occur with unequal sides with a hump of tis­
sue on one side. This lump of tissue may be excised using the 
technique described above for removal of dog ears. The tri­
angular defect is then closed using a modification of the three­
point mattress suture, the four-point technique shown in Fig­
ure 49.17. The resulting closure forms a T-shaped repair. 

----------
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Fig. 49.15. Closure of beveled wound. (A) Squaring 
beveled edges. (8) Undermining the fat layer. Ic) Layered 
closure. 

Finger Injuries 
Amputated Fingertip 

If the area of the fingertip amputation is less than 1 cm2, the 
wound can be handled by careful cleansing. proper dressings, 
and subsequent healing by secondary intention. If the wound 
is larger, the complexity of treatment increases. If the ampu­
tation is beveled dorsally and distally, a conservative approach 
without suturing or grafting usually results in good healing. 
An unfavorable angle requires more extensive repair.23 Re­
ferral to a plastic or hand surgeon may be warranted. 

Nail Bed Injuries 

Nail bed injuries can be managed by saving the nail and reap­
proximating nail matrix lacerations with fine absorbable sutures. 
It may be neoessary to remove the nail to repair an underlying 
nail bed tear. The nail may then be replaced and held in posi­
tion with several sutures, allowing the nail to act as a splint. 

Alternatives to Suturing 
Suturing has been an effective method for closing wounds for 
centuries, but options for skin suturing are now available. 
They may even represent more cost-effective methods of 
wound closure. 
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Fig. 49.16. Correction of "dog ear." IA) Excess tissue at end of repair. IB) Tenting the dog ear and first incision. IC) 
Pulling flap across initial incision and position of second incision. (D) Appearance of final closure. 
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~ / /~ Fig. 49.17. Unequal wound closure. IA) Sides of 
'-dlLL----L_---L'-----''---_L-_L--L/~L I-L 1---, 1,--hLi.~ laceration are unequal. (8) Excise triangle of tissue 
, , on longer side. IC) T-closure showing four-point 

suture. 



426 Bryan J. Campbell and Douglas J. Campbeli 

Staples 
One option is the use of skin staples, which have heen used 
for years in the operating room as the final closure for a va­
riety of incisions. Typically, staples are used on the skin in 
wounds that would be closed in a straight line. The skin is 
closed with staples after other layers are closed by suturing. 
The most significant advantage to the use of staples is the de­
creased time necessary to close the skin. An assistant may be 
required to position the skin properly. 24 

Adhesives 
The most commonly used tissue glues are related to cyano­
acrylate ester known as Super Glue. Tissue glues for super­
ticial wounds have the advantage of rapid closure, minimal 
physical and emotional trauma to the patient, and absence of 
a foreign body in the wound.25,26 They may also he less ex­
pensive to use than traditional methods of closure. 

Histoacryl Blue, a.k.a. Dermahond, has heen connnercially 
available in Canada since 1975, and in the United States since 
1998. It is a safe alternative to suturing.27- 29 Hemostasis must 
be achieved before applying the glue. Because some chemicals 
used for hemostasis such as Monsel's solution will prevent the 
adhesive from bonding to the skin, care must be taken to avoid 
skin edges. Layered closure may be accomplished using deep, 
absorbable sutures combined with surface adhesive. Surface su­
tures combined with adhesive should be avoided because the 
adhesive will bond to the suture material and may make re­
moving the suture difficult. Dnly wounds that are under no ten­
sion are appropriate for adhesive, such as those on the face and 
the forearm. Even wounds such as on the foot are generally in­
appropriate because as soon as the patient steps on the foot, 
pressure is generated across the wound edges. After hemosta­
sis and cleansing have been achieved, the wound must be ap­
proximated using gloved fingers (vinyl is preferred to latex be­
cause it also not bond as well to the adhesive), metal instruments 
(preferred because metal also does not bond as tightly to the 
adhesive as plastic), Steri-strips, or specially manufactnred clo­
sure devices for use with the adhesive. With the wound edges 
approximated, a layer of adhesive is applied to the top of the 
wound and allowed to polymerize. Two more subsequent lay­
ers should be applied and allowed to polymerize over the top 

Table 49.2. Instructions for Patients 

1. Keep wound dressings clean and dry. Protect dreSSings 
from moisture when bathing. 

2. If the dressing gets wet, remove it and reapply a clean, dry 
dressing. 

3. Remove the dressing after 2 days and reapply every 2 days 
unless instructed otherwise. 

4. If any of the following signs appears, contact your physi-
cian or clinic immediately: 

A. Wound becomes red, warm, swollen, or tender. 
B. Wound begins to drain. 
C. Red streaks appear near the wound or up the arm or 

leg. 
D. Tender lumps appear in the armpit or groin. 
E. Chills or fever occur. 

5. Because of your particular injury the doctor would like 
your wound check in __ days. 

6. Please return for removal of your stitches in __ days. 
7. You received the following vaccinations: 

A. Tetanus toxoid __ 
B. DT (diphtheria/tetanus) __ 
C. DPT (diphtheria/pertussis/tetanus) 

of the first layer. Some other precautions: Because the adhe­
sive is a very thin, runny liquid, gravity should be utilized to 
keep the liquid from running into eyes, the wound itself, or 
other undesirable areas. H adhesive does get on the cornea in 
spite of appropriate precautions, it does not cause damage and 
may be left to come off within a few days. Other methods to 
control the spread of the adhesive include sponges lightly mois­
tened with saline or use of Vaseline around the area. The pa­
tient should be instructed to keep the wound dry for 7 to 10 
days because moisture weakens the bonding strength. The 
wound can either be left open to air, or covered with a clean 
bandage. Petroleum-based products should also be avoided on 
the adhesive because of a weakening effect. 

Postrepair Management 
Most wounds should be protected during the first 1 to 2 days 
after repair. Frequently a commercial bandage may be used; but 
when the wound is still oozing, a pressure dressing is applied. 

Table 49.3. Guide to Tetanus Prophylaxis During Routine Wound Management 

History of adsorbed tetanus 
toxoid (doses) 

Unknown or <3 
~Threec 

Clean, minor wounds 

Tdb Tig 

Yes 
Nod 

No 
No 

All other woundsa 

Tdb Tig 

Yes 
Noe 

Yes 
No 

aSuch as, but not limited to, wounds contaminated with dirt, feces, soil, and saliva; puncture wounds; avulsions; and wounds re­
sulting from missiles, crushing, burns, and frostbite. 

bFor children <7 years old; DPT (DT if pertussis vaccine is contraindicated) is preferred to tetanus toxoid alone. For persons "2:.7 
years of age T d is preferred to tetanus toxoid alone. 
clf only three doses of fluid toxoid have been received, a fourth dose of toxoid, preferably an adsorbed toxoid, is given. 

dyes, if > 10 years since last dose. 

eves, if >5 years since last dose. (More frequent boosters are not needed and can accentuate side effects.) 

Td = tetanus-diphtheria toxoid; Tlg = tetanus immune globulin; DPT = diphtheria/pertussis/tetanus. 



The initial layer is a nonstick gauze dressing available in sterile 

packages, such as Adaplic, Telfa, or Xeroderm. A gauze pad is 
then placed and held in place by roller gauze, elastic wrap, or 
elastic tape. Dressings are removed and the wound reexamined 
at 48 to 72 hours. If a drain has been placed, it should be ad­
vanced every 24 to 48 hours. If the wouod is uoder significant 
tension, additional support can be achieved by using Steri-Strips 
or bulky supportive dressings, including splints that are com­
mercially available or custom-made fmm plaster or fiberglass. 

Most wouods can be left open after the first 24 to 48 hours. 
It is important to remove wet dressings from a repair because 
the skin maceration that results from them may prolong heal­
ing and increase the risk of infection. Initial epithelialization 
takes place during the first 24 hours, and thereafter it is per­
missible to wash the wound briefly. Lacerations on the scalp 
and face may be impractical to bandage. 

Wounds should be reexamined for infection or hematoma for­

mation after 2 to 3 days if there is any concern at the time of 
repair. Contaminated wounds and wounds that have been open 
longer than 24 hours have a greater likelihood of infection. 

Timing of suture removal should be individualized, based on 
wound location, the mechanical stress placed on the repair, and 
the tension of the closure. Facial sutures should be removed 
within 3 to 5 days to minimize the possibility of suture tracks. 
Supporting the repair with Steri-Strips may decrease the like­
lihood of dehiscence. In skin areas that are not highly mobile 
(e.g., the back or extremities) sutures are left in place for 7 to 
10 days. On fingers, palms, soles, and over joints, the sutures 
remain in place at least 10 to 14 days and sometimes longer. 
Table 49.2 is a sample instruction sheet for patients. 

Concurrent Therapy 
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the patient be documented. Patients most likely to be inade­

quately immunized are the elderly, who may have never re­

ceived a primary series. Table 49.3 is a summary of the guide 
published by the Centers for Disease Control and Prevention. 
Whenever passive immunity is required, human tetanus im­
mune globulin (TIg) is preferred. The usual dose of TIg is 
500 units 1M. Tetanus toxoid and TIg should be given through 
separate needles at separate siteS.30.31 
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Unintentional injuries remain the fifth leading cause of death 
in the United States. Table 50.1 lists these deaths according 
to cause and frequency. I 

Near-Drowning 
Drowning is the third leading cause of accidental death in the 
United States, accounting for about 4,000 deaths annually. 
Near-drowning is defined as survival after an episode of suf­
focation and cerebral hypoxia in a liquid medium, whereas 
submersion injury (drowning) is death within 24 hours of such 
an episode. Secondary drowning is death from complications 
that occur more than 24 hours after the submersion. Immer­
sion syndrome is sudden death after contact with cold water.2 

Most near-drownings and drownings occur among inade­
quately supervised children younger than 4 years of age in 
swimming pools, ocean surf, bathtubs, or hot tubs. In small 
children. drowning is more common than toxic ingestions and 
firearm injuries. Boys and young men between the ages of 15 
and 24 and the elderly over age 75, especially if unable to 
swim, are also at risk because of alcohol or drug use while 
swimming, infIrmity, or associated trauma or seizures. 

Clinical Presentation 
The usual submerged drowning victim at first holds his or her 
breath and becomes anoxic and panics, then swallows or gasps 
and aspirates water, loses consciousness, and dies in cardiac 
arrest. Approximately 10% of victims have acute laryn­
gospasm that results in dry drowning, because there is no as­
piration of water into the lungs and death typically occurs ow­
ing to profound obstructive asphyxia.2 

The duration of hypoxia that can be tolerated depends on 
the individual's age and health, the water temperature, and 
the promptness and effectiveness of the resuscitation. Young 
victims usually recover if the submersion is less than 3 min-

utes, or up to 10 minutes if the water is cold (0°_15°C) 
(32' -59'F). Survival has been reported after 15 to 20 min­
utes of submersion and up to 40 minutes in cold water.3 

With near-drowning the clinical presentation depends on the 
stage at which the drowning sequence was inteIrupted. Aspi­
ration of water leads to varying degrees of pulmonary edema 
and can result in adult respiratory distress syndrome as late as 
72 hours after the near-drowning. There may be shorlness of 
breath, rales, rhonchi, or Wheezing. Chest radiographs may ini­
tially show pulmonary edema or appear misleadingly normal. 
Severe pulmonary edema can develop slowly in a patient who 
initially has no pulmonary signs or symptonts. Hypothermia 
due to submersion in cold water often leads to bradycardia or 
atrial fibrillation. Hypoxia leads to cerebral damage with sub­
sequent cerebral edema. Internal injuries should be suspected 
with falls into the water and boating accidents; cervical spine 
and head injuries are particularly common. Severe acidosis and 
electrolyte disturbances can occur. Subsequent intravascular 
hemolysis, disseminated intravascular coagulation, and renal 
failure are uncommon but possible. 

Management 
Immediate Management 
Aggressive emergency resuscitation is the most important fac­
tor influencing outcome.4 Airway protection and respiratory 
support should begin inunediately, even before removal from 
the water. Advanced cardiopulmonary life support (ACLS) is 
begun immediately as indicated by the circulatory status and 
cardiac rhythm. Maneuvers to promote postural drainage, 
such as that advocated by Heimlich et aI,5 are controversial, 
with most experts discouraging their use because of inter­
ruption of cardiopulmonary resuscitation, loss of airway con­
trol, aspiration, and aggravation of possible cervical spine in­
juries.6 Oxygen at 100% is administered to all near-drowning 
victims as soon it is available. 
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Table 50.1. Deaths Due to Unintentional Injuries­
United States, 1999' 
Type of injury 

All unintentional injuries 
Motor vehicle accidents 
Falls 
Drowning 
Suffocation by ingested object 
Fires and burns 
Firearms 
Poisoning by gas and vapors 
All other 

Hospital Management 

Deaths per year 

96,900 
41,300 
17,100 
4,000 
3,200 
3,100 

700 
500 

16,500 

The initial appearance of near-drowning patients who are con­
scious may be deceptively nonna!. Therefore, virtually all near­
drowning patients should be admitted for observation, oxygen, 
and supportive care. If they remain asymptomatic and if chest 
fIlms and arterial blood gas assays remain nanna!, they may be 
discharged after 8 hours, or after 24 hours if there was any as­
piration. A large-bore intravenous line should be positioned. The 
rectal temperature is measured; and if the patient is hypother­
ntic «35'C, <95'F), rewarnting is begun (see Hypotherntia in 
Chapter 46). Most serious cases are reflected in lactic acidosis 
and electrolyte disturbances, and treatment is guided by moni­
turing the arterial blood gases and serum electrolytes. 

Patients are monitored for respiratory and central nervous 
system (CNS) function. Indications for endotracheal intuba­
tion in hospitalized patients include (1) protection of the air­
way in nearly comatose patients, (2) neurologic deterioration, 
(3) copious secretions or gross aspiration of particulate mat­
ter, and (4) inability to maintain a PaO, of 60 to 90 mm Hg. 
Positive end-expiratory pressure (PEEP) is helpful with a pul­
monary injury to recruit gas exchange in spaces and to pre­
vent tenninal airway closure. A nasogastric tube is placed to 
remove excess swallowed water and air. 

Bronchospasm can be managed with J3-adrenergic aerosols. 
Early therapeutic bronchoscopy should be considered if par­
ticulate matter such as vomitus or mud have been aspirated. 
Most centers currently employ supportive care and do not use 
prophylactic antibiotics, barbiturates, steroids, hypothennia, 
hyperventilation, intracranial pressure monitoring, or neuro­
muscular blockade routinely. 2 

Survival after near-drowning and cerebral anoxia can be 
predicted by neurologic examination 24 hours after the 
drowning incident. The absence of spontaneous, purposeful 
movements and nonnal brainstem function after 24 hours sug­
gests severe neurologic deficits or death. Satisfactory recov­
ery can be expected in presence of spontaneous, purposeful 
movements and normal brainstem function.6 

Children who are involved in bathtub near-drownings may 
have suffered from abuse or neglect. In these cases the med­
ical evaluation should include a social work consultation and 
a search for accompanying injuries.7 

Prevention 
Physicians should counsel parents that most drownings of 
small children can be prevented if pools and hot tubs are sur-

rounded by a fence of at least 55 inches in height with locked 
or self-closing, self-latching gates, if pool safety covers are 
in place, and if house door-opening alarms are used.3 

Adults should provide immediate supervision at all times 
when children have access to pools. Children should always 
wear life jackets while in boats. Adults should be trained in 
basic cardiopulmonary resuscitation. Also, swimming must 
be avoided while under the influence of alcohol or psy­
choactive drugs. 

Barotrauma 
Barotrauma-injury caused by barometric pressure changes­
usually results from diving under water, ascending into the 
abnosphere, or mechanical respiratory support. As one as­
cends into the atmosphere, the abnospheric pressure decreases 
gradually; at 5500 m (18,000 feet) it reaches a pressure of 
about one half that at sea level. In contrast, when one de­
scends into water, the pressure of the water increases more 
rapidly, with a doubling of pressure every 10 m (33 feet) be­
low the surface. Barotrauma resulting from changes in at­
mospheric pressure occurs commonly to the ear and sinuses. 
Among divers, barotrauma results in ear and sinus injuries, 
decompression sickness, and air embolism. Pulmonary baro­
trauma can result from diving or mechanical ventilation. 

Ear and Sinus Barotrauma 
Barotrauma can affect the external ear canal, middle ear, in­
ner ear, and sinuses. It is sometimes referred to as the 
"squeeze" when the ambient pressures are greater than the 
pressures within the body cavities; it is called "reverse 
squeeze" under the opposite conditions. 

External Barotitis 
Ear canal squeeze occurs when divers descend with ear canals 
plugged with earplugs or cerumen. The diver experiences pain 
and bloody drainage as the pressure in the middle ear exceeds 
that within the canal. On examination of the tympanic mem­
brane, petechiae, hemorrhagic blebs, and rupture may be 
seen.8 

Barotitis Media 
Barotitis media is the most common ear injury resulting from 
pressure. The eustachian tube provides the only route for air 
to enter or exit the middle ear. The nonnally functioning eu­
stachian tube acts as a one-way valve, allowing excess pres­
sures to vent passively from the middle ear while allowing 
air to enter only with active swallowing, yawning, or autoin­
flation (the patient holds nose and mouth shut, blows to puff 
cheeks, and swallows with cheeks puffed).8 When eustachian 
tube function is impaired by mucosal inflammation due to up­
per respiratory infection (URI), allergy, or trauma, the active 
movement of air into the inner ear is usually impaired first, 
with passive venting being impaired later in more severe 
cases. Thus a person with a URI flying in an airplane usually 
finds that ear pressures adjust on ascent, but pain increases 
during descent if swallowing or autoinflation maneuvers fail 



to "pop" the ears. Commercial airliners maintain cabin pre~­
sure equal to about 6000 to 8000 feet, so severe middle ear 
barotrauma is unlikely. 

Divers who do not achieve middle ear pressure equaliza­
tion experience pain on descent. Inward bulging to the tym­
panic membrane, hemorrhage, and edema develop, with rup­
ture of the tympanic membrane if descent continues.::; 

Inner Ear Barotrauma 

If pressure is great enough, the oval or round window can rup­
ture, with a sudden onset of sensorineural hearing loss, severe 
vertigo, tinnitus, nystagmus, and fullness in the affected ear?' 10 

Sinus Barotrauma 
The frontal and maxillary sinuses may be "squeezed" when 
mucosal inflammation due to URI or other condition blocks 
the sinus ostia. It usually occurs in divers during descent, re­
sulting in pain and epistaxis from the area of the sinus.9 

Management 

When barotitis involves a ruptured tympanic membrane, treat­
ment includes keeping the car dry, giving analgesics as 
needed, and prohibiting swimming or flying until the tym­
panic membrane heals spontaneously. Decongestants and an­
tihistamines are usually recommended. Antibiotics have heen 
suggested but are of uncertain value. Patients should not dive 
or fly until they have movement of the tympanic membrane 
on autoinflation during otoscope examination by the physi­
cian. Patients with inner ear barotrauma should be referred to 

an otolaryngologist. Sinus barotrauma can be treated with de­
congestant nasal sprays, such as phenylephrinc 0.5% (Neo­
Synephrine), and oral decongestants, such as p~eudoephedrine 
(Sudafed), which shrink the nasal mucosa to help open and 
drain the affected sinuses. 9 Patients with recurrent sinus baro­
trauma or sinus barotraumas that i:-. resistant to medical treat­
ment should be referred to an otolaryngologist. 1 l 

Decompression Sickness/Pulmonary Barotrauma 
Decompression sickness ("the bends") most orten occurs af­
ler divers descend and remain deeper than 10 m (33 feet). A~ 
divers increase underwater depth time, nitrogen gradually di~­
solves in the blood and tissues. If ascent is rapid, this nitro­
gen can become insoluble, forming bubbles in the blood­
:-.tream and the tissues. Decompression sickness usually 
manifests immediatcly or shortly after the dive hut may oc­
cur as long as 12 hours later. Most commonly, the victim ex­
periences steady or throbbing pain in the shoulders or clbows 
with some relief on "bending" the affected joint. The skin 
may become pruritic, with rashes and purplish mottling. Cere­
bral effects include headache, fatigue, inappropriate behavior, 
seizures, hemiplegia, and visual disturbances. Pulmonary ef­
fects include substernal pain, cough, and dyspnea.IO.I~ 

Pulmonary barotrauma is a risk during scuba diving and 
mechanical ventilation, especially when peak airway pres­
sures are more than 70 em H20. A scuba diver breathing com­
pressed air, who ascends from depth without exhaling, runs 
a risk of pulmonary trauma as a result of overdistention of 
the lungs. Overinflated alveoli can rupture and allow air to 

so. Selected Injuries 431 

escape into the interstitium, pleural cavity, or pulmonary ves­
sels. Slow leakage from alveoli may produce subcutaneous or 
mediastinal emphysema. Subcutaneous emphysema may 
present as neck fullness and crepitance, dysphagia, and change 
in voice quality. Mediastinal emphysema may present with 
chest pain and dyspnea. Pneumothorax occurs in as many as 
15% of patients on mechanical ventilators and is difficult to 
recognize on portable chest radiographsP 

If air enters the pulmonary vessels, the symptoms of air 
emholism are immcdiate as bubbles disseminate throughout 
the circulation. The CNS is most frequently atlected, with 
neurologic manifestations consistent with acute stroke. Un­
consciousness, stupor, focal paralysis, sensory loss, blindness, 
and aphasia may be seen. Acute coronary occlusion and car­
diac arrest can occur. 

Treatment 
Immediate recompression therapy in a compression chamber 
is essential for both decompression sickness and air em­
bolization. Family physicians should know the location of the 
nearest recompression chamber. Until recompression is pos­
sible, the patient should remain in a horizontal position breath­
ing oxygen with monitoring of respiratory and circulatory sta­
tus, and should receive oral or isotonic intravenous tluids. The 
most common treatment error is failure to recompress mild 
or questionable cases. Dramatic recoveries from decompres­
sion sickness have occurred even after recompression was de­
layed for I week. 14 Pneumothorax is treated with a chest tube. 
Subcutaneous and mediastinal emphysema can be treated 
symptomatically unless the emphysema hinders breathing or 
the circulation. l () 

Prevention 
To prevent barotitis, scuba divers and individuals flying in 
aircraft should have normally functioning eustachian tubes 
and be able to "clear their ears" by swallowing, yawning, or 
performing an autoinflation maneuver. The physician can 
confirm this functioning hy ohserving each tympanic mem­
brane with an otoscope while the patient performs an autoin­
tlation maneuver. Each tympanic membrane visibly moves or 
"pops" as air enters the middle ear through the eustachian 
tube. Individuals with a URI who must fly should be advised 
to usc oral decongestants before flying and a decongestant 
nasal spray before descent to help avoid the mild but painful 
middle ear barotrauma on descent. Scuba divers undergo thor­
ough training in the prevenlion of all types of barotrauma as 
part of their scuba certification. Individuals who dive with­
out this training are at great risk for barotrauma. Pressure­
targeted ventilation that limits peak ventilator pressures to 35 
cm H~O or less can help prevent barotrauma due to mechan­
ical ventilation. 13 

Burns 
Burns are the fifth leading cause of accidental deaths, with 
3100 related deaths in the United States annually.l Of all age 
groups. children have the highest incidence of burn injuries: 
more than half occur in preschoolers, with most resulting from 
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hot liquids, especially hot tap water from heaters set above 
54'C (129'P)15 

Most burned patients have minor injuries that can be ade­
quately treated on an outpatient basis. Family physicians must 
be able to recognize and initiate emergency care for more se­
vere burns and inhalation injuries that require hospitalization. 
Severe burns can cause rapid derangements of fluids and elec­
trolytes and can lead to sepsis. For these reasons and for the 
prevention management of cosmetic and functional sequelae, 
surgical consultation is often required. 

Pathophysiology 
Management of bum injuries requires an understanding of the 
etiology and pathophysiology of the injury. In addition to the 
depth and extent of the burn, several special conditions may 
warrant hospitalization. 

The skin nonnally prevents fluid loss, regulates heat, and 
protects against infection. As skin is burned it undergoes co­
agulation necrosis, with cell death and loss of vascularity. 
Next to the dead tissues is a layer of injured cells in which 
the circulation is impaired. There is increased capillary per­
meability and rapid edema development with rapid loss of 
fluid and heat. This injured tissue can be damaged further by 
improper care, which may allow drying, trauma, or infection. 
Gram-positive and, in a few days, gram-negative bacteria 
grow rapidly on the burned surface. 

Partial-thickness bums leak and sequester serous exudate, 
which fonns a yellow, sticky eschar. During healing, scarring 
and contractures occur wherever the dermis is devitalized. 16 

Causes 
The severity of the bum is determined by the type of burn­
ing agent, the temperature, and the duration of exposure. 

13·17 9.5 9.5 

9.5 

9.5 

17 
IS 

AS" 1-4 year~ 5·9 years 10·14 years 

Temperatures less than 45°C (113°P) rarely cause cell dam­
age, yet temperatures of 50°C (I22°P) can cause burns de­
pending on the duration of exposure. Brief flash burns and 
scalds tend to cause relatively superficial injury, yet flash 
burns can be partial-thickness bums and scalds can be full­
thickness bums. Burn~ from flames and from adherent sub­
tances cause deeper burns. Electrical injuries may appear to 
be minor, yet deep tissue damage may become evident in 
several days, often manifesting as red urine caused by the 
release of myoglobin from damaged muscle. The skin of eld­
erly patients and the very young is thin and subject to greater 
injuryY 

Classification 
Treatment and hospitalization decisions depend on classifi­
cation of bums according to the extent of the skin burned and 
the depth and location of the bum. The total area of the bum 
can be approximated in adults using the "rule of nines," al­
though this surface area rule varies in the young age group 
(Fig. 50.1 ).18 Small bums can be compared to the size of the 
patient's hand, which is about 1% of the total skin area. 

Burns are traditionally classified according to depth as first, 
second, or third degree; however, these tenns are being 
replaced by superficial, superficial partial-thickness, deep 
partial-thickness, and full-thickness. Burn depth is rarely uni­
form and may be difficult to determine initially and require 
reevaluation after a few days.19 

Superficial Burns (First Degree) 

Superficial bums involve only the superficial epidermis, ap­
pear erythematous, and blanch with pressure. Mild sunburn 
is an example with uneventful healing and some delayed peel­
ing. The protective functions of the skin are maintained. 

Fig. 50.7. Assessment of the per­
cent of the total surface area. 
(Lund CC, Browder NC. The esti­
mate of areas of burns. Surg Gy­
necol Obstet 1944;79:352-8.) 



Superficial and Deep Partial-Thickness 
Burns (Second Degree) 

Superficial partial-thickness bums spare the deeper dennis 
components, including hair follicles and the sweat and seba­
ceous glands, and are either superficial or deep. These bums 
form bullae and are red, painful, aod weeping. They blaoch 
with pressure, and the superficial skin is sometimes wiped 
away. These burns heal in about 2 to 3 weeks with little or 
no scarring. Deep partial-thickness bums are mottled with red 
elements (dermal vessels) or are waxy-white and dry and do 
not blanch with pressure. They may be nearly painless, with 
sensation only to pressure. These bums may take a month or 
more to heal and usually form scars. They may progress to 
full-thickness bums if not properly treated and take 3 weeks 
or more to heal. 

Full-Thickness Burns (Third Degree) 
Full-thickness bums appear dry, white, or charred and in­
elastic. They are painless and avascular. and thrombosed ves­
sels may be visible. A dry eschar covers the bum and may 
cause constriction of underlying structures. Healing occurs 
only from the edges by epithelial migration with scarring and 
contracture.! 5 

Hospitalization 
Decisions regarding hospitalization can be made according to 
guidelines from the American Bum Association.2o (Table 
50.2). Family physicians should consider snrgical consulta­
tion anytime there is doubt about the depth of burns or need 
for hospitalization. Because inhalation injury occurs fre­
quently in large fires and is a common cause of death, the 
physician must be alert for the presence of associated signs: 
facial burns, singed nasal hair, sooty mucus, hoarseness, or 
cough. Initial physical examination, chest roentgenograms, 

Table 50.2. Burns Requiring Hospitalization20 

Moderate burns (require hospitalization) 
Partial-thickness burns on 15-25% of total body surface area 

(2-10% in children or elderly) 
Full-thickness burns on 2-10% of body surface 
Suspected inhalation injury 
Suspected high-voltage (200 volts) electrical burns (may ap­

pear mild initially) 
Circumferential burn (decompressive escharotomy may be 

needed) 

Major burns (consider referral to burn center) 
Partial-thickness burns on >25% body surface (>20% in chil­

dren or elderly) 
Full-thickness burns on >10% of body 
Burns with inhalation injury, major trauma, or other poor risk 

condition such as diabetes or immunodeficiency that in­
crease risk of infection 

High-voltage (200 volts) electrical burns (may appear mild 
initially) 

All but minimal burns to face, eyes, feet, hands, perineum, or 
genitalia where cosmetic or functional impairment is likely 

Burns from caustic chemicals such as hydrofluoric acid (may 
appear mild initially) 

50. Selected Injuries 433 

and blood gas measurements may be helpful but may also be 
normal in the presence of inhalation injury. 

Burn Management 
Severe Burns 
Immediately after the bum, the victim's clothing and any hot 
substances remaining in contact with the skin are removed, and 
the victim is covered with a dry, sterile sheet. Copious irriga­
tion with water is indicated for chemical injuries. Cool com­
presses (not ice) can be used to relieve the pain of small bums 
but can cause hypothennia if used for large bums. Breathing 
is assessed immediately and oxygen administered if there is 
any distress or suspicion of carbon monoxide inhalation?) 

AilWay. Early endotracheal intubation is warranted at the 
first indication of inhalation injury. All patients with inhala­
tion injury should be placed on humidified oxygen. Steroids 
are warranted only in the presence of bronchospasm. Bron­
choscopy can confirm large airway injury, and lung scans can 
detect small airway damage. 

Fluids. Patients with bums of more than 15% to 20% of the 
surface area require intravenous fluid replacement. Lactated 
Ringer's solution at a rate of 4 mIJkg per percent of burned 
area during the first 24 hours is the most common fluid re­
placement regimen used in the United States, with half of this 
amount given during the first 8 hours after the burn. Many 
other fluid regimens have been used, but all must be admin­
istered with close monitoring of renal output and cardiovas­
cular status. 

Pain Management. Narcotics and benzodiazepines are used 
initially for relief of pain and anxiety with caution because 
they can exacerbate the hypotension that may follow a major 
burn. hnmediate administration of narcotics may also inter~ 
fere with evaluation of other associated trauma. After intra­
venous fluids have been administered and fluid status has sta­
bilized, narcotic doses can be increased. Inhaled or 
intravenous anesthesia may be needed for the severe pain of 
early dressing changes.22 

Consultation. Consultation with a surgical bum specialist 
is appropriate for all severe burns, small bums that are deep 
partial-thickness or deeper, and those located on the face, eyes, 
ears, or neck or in areas of critical function including the hands, 
elbows, popliteal fossae, or feet. Major complications includ­
ing sepsis and hypermetabolis~ and subsequent major burn 
management is best handled in major bum centers.23 

Minor Burns 
Minor burns, those not requiring hospitalization, are by far 
the most common type of bum managed by the family physi­
cian. Partial-thickness burns contain portions of epithelium 
that must be protected from further damage so epithelializa­
tion can occur. 

Local Care. For all burns, the clothing and any hot or caus­
tic materials are removed immediately; and cool saline-soaked 
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gauze is applied. The ideal temperature for those compresses 
is 12°C (54°F), which avoids hypothermia while relieving 
pain and increasing circulation for up to 3 hours after the burn. 
Burns are cleaned with saline or mild soapy water; the use of 
chlorhexidine gluconate (Hibiclens) or half-strength povi­
done-iodine (Betadine) is now discouraged because these 
agents may inhibit healing. Cytotoxic cleansing agents such 
as hydrogen peroxide should be avoided. Necrotic skin is care­
fully removed using aseptic technique; whirlpool debridement 
is often well tolerated by patients. The yellow eschar of 
partial-thickness burns should not be removed initially. Blis­
ters may be left intact hut are removed if they appear to con­
tain cloudy fluid, if broken or if they cover possible full-thick­
ness burns. 

Topical chemoprophylaxis is used for all but superficial 
hurns to prevent infection. Silver sulfadiazine (Silvadene) 
cream, classically the most commonly used topical agent, is 
applied to the hum in a thickness of about 1 to 2 mID and is 
then covered with a loose-fitting dressing such as soft gauze. 
Silver sulfadiazine should not be used on the face, on patients 
with sulfonamide sensitivity, or in pregnant patients. Baci­
tracin (Baciguent) ointment is a good alternative. Systemic 
antibiotics are used only with a proved burn infection. Oral 
nonsteroidal antiinflammatory drugs, acetaminophen with 
codeine, and rarely narcotics, can be given for pain. l5 

An alternative to topical chemoprophylaxis and dressing 
changes for superficial partial-thickness bums (not deeper 
bums) is the use of synthetic dressings such as Duoderm, Op­
site, or Biobrane.24 These expensive dressings are applied to 
fresh, clean, moist bums and are left in place until the burn 
heals or until the dressing separates in about I to 2 weeks. In 
many cases these dressings are easy to use, promote fast heal­
ing, decrease infection, do not limit activity, reduce pain, and 
are acceptable to the patient overall. Immunity to tetanus 
should be ensured, as bums are readily subject to tetanus 
infections." (See Table 49.3.) 

Follow-Up Care. Patients should bathe daily and gently 
wash off completely and reapply the silver sulfadiazine. 
Dressings should remain intact under any circumstances 
where the bums might become dirty but may be removed at 
home when the bums can be protected. The physician should 
recheck partial-thickness bums daily, and patients should be 
alert to signs of impaired circulation caused by a tight dress­
ing and to signs of infection such as chills or fever. The physi­
cian should remain alert for hypertrophic scarring and con­
tractures and refer these patients to a bum specialist. 
Depending upon depth, 6 to 24 months may be required for 
complete healing; during this period the healing skin should 
be protected from sun exposure and lubricated with moistur­
izing cream.26 

Sunburn 
Superficial bums resulting from sunburn are common in fair­
skinned individuals and frequently come to the attention of 
the family physician. The skin appears red, blanches with light 
pressure, and is tender and painful. Skin lubricants such as 
Eucerin may improve comfort. The use of topical anesthetic 

sprays should he limited because they may sensitize the skin 
to the anesthetics. Topical steroids have little effect; hut with 
extensive sunburns, constitutional symptoms may be im­
proved with oral prednisone at a daily dose of 20 mg for 2 to 
3 days. 

Prevention 
Prevention of most bums takes place in the home by the fam­
ily. Water heaters should be set to a temperature below 51 DC 
(124°F) to avoid scalds. Smoke detectors should be installed 
and checked regularly. Electrical outlets should be covered to 
protect children from electrical injury, and chemicals and 
caustic agents must he stored away from the reach of chil­
dren. In the kitchen, hot pot handles should be turned away 
from children, and all foods should be temperature-tested be­
fore being offered to children. Oily rags must be discarded 
and flammables stored properly. Finally, sunscreens should 
be used to prevent sunburn, and sun exposure should be 
avoided between 10 A.M. and 4 P.M. 

As many as one in five burns of young children are the re­
sult of abusive acts, so abuse must he considered when a child 
has more than two bum sites, burns at various stages of heal­
ing, and bums that follow a particular pattern (e.g., "stocking­
glove" distribution).27 When abuse is suspected, evaluation 
of previous medical records, checking with protective serv­
ices, and hospital admission should be considered (see Chap­
ter 27). 

Aspirated or Swallowed 
Foreign Body 

Pathophysiology 
More deaths in the United States result ftom suffocation by 
foreign bodies than from bums or from firearms accidents. 
Children younger than 3 years of age have a natural tendency 
to place objects in their mouths, putting them at high risk of 
choking injury. In children younger than I year, asphyxiation 
is an important cause of unintentional death. The foreign bod­
ies most often aspirated are food, including nuts, vegetable or 
fruit pieces, seeds, and popcorn. Small items such as pen caps, 
beads, or crayons may be aspirated by small children. Balloons 
pose a high risk for aspiration and asphyxiation to children of 
any age. Items that may become lodged in the cricopharyn­
geus or esophagus include coins, pieces of food, pieces of toys 
or hardware, batteries, glass, chicken bones, etc.28 

Large objects in the esophagus can cause airway obstruc­
tion. The gastrointestinal (GI) tract can become obstructed or 
perforated; mediastinitis, cardiac tamponade, paraesophageal 
abscess, or aortotracheoesophageal fistula can occur. Perfo­
ration may be the result of direct mechanical erosion (bones), 
or chemical corrosion (button batteries).29 

Most pediatric obstructions occur in the proximal esopha­
gus, and most obstructions in adults occur at the distal esoph­
agus in those with a history of esophageal disease. Most swal­
lowed foreign bodies that pass through the esophagus continue 
through the entire GI tract without difficulty, but 10% to 20% 



require some intervention and about 1 % require surgery. Ob­
jects larger than 3 10 5 em may have difficulty passing the duo­
denal loop in the region of the ligamenl of Treitz. 

Clinical Manifestations 
The most frequent symptom of aspirated foreign body is a 
sudden onset of choking and intractable cough with or with­
out vomiting. Other presenting symptoms may be cough, 
fever, breathlessness, and wheezing. Some patients will be 
asymptomatic and many, especially older adults, are misdi­
agnosed as having other pulmonary diseases. On chest radi­
ograph a pneumonic patch or atelectasis may be present in 
adults, and air trapping is more common in children. Older 
adults predisposed to aspiration include those with stroke or 
other central nervous system disease or major underlying lung 
disease.3o 

A swallowed foreign body can be painful and can provoke 
great anxiety. Foreign bodies in the esophagus usually cause 
dysphagia, especially with solid foods, and occasionally dys­
pnea due to compression of the larynx. Patients may be un­
able to swallow their own secretions. The initial period may 
be symptom-free, with symptoms of esophageal obstruction 
developing later as the result of edema and inflammation. In­
creasing pain, fever, and shock suggest perforation.3l 

Management 
When aspirated foreign body is suspected or diagnosed on 
chest radiograph, bronchoscopy is indicated. Success of for­
eign body removal by bronchoscopy depends on the experi­
ence of the bronchoscopist. 

Because most ingested foreign bodies pass without prob­
lems, evaluation and treatment are often expectant. When pa­
tients complain of a sticking sensation in their throat (as is of­
ten the case when a fish bone is swallowed), direct or indirect 
laryngoscopy pennits direct visualization and removal with 
forceps. Esophagogastroscopy is preferred for removal of most 
foreign bodies lodged in the esophagus or stomach. Ra­
diopaque foreign bodies can be easily diagnosed with standard 
radiographs of the neck, chest, or abdomen. An esophagram 
can be used to locate nonopaque objects. The physical exam­
ination is repeated to detect signs of obstruction or early peri­
tonitis with perforation. The progress of the object through the 
GJ tract can be monitored with repeat abdominal films. If a 
foreign body remains in one position distal to the pylorus for 
longer than 5 days, surgical removal should be considered. 

Food Impaction 
The typical patient with an esophageal food impaction is el­
derly, usually a denture wearer. The history is usually that the 
patient swallowed a bolus of meat and feels that it is caught 
"halfway down." Complete occlusion is evident when the pa­
tient cannot swallow water and regurgitates. The airway is 
usually uninvolved, and the patient speaks and breathes with­
out difficulty. Endoscopic removal is preferred. The use of 
proteolytic enzymes, such as aqueous solution of papain (e.g., 
Adolph's meat tenderizer) is not recommended owing to the 
risk of perforation. When endoscopy is not available, intra-
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venous glucagon (1.0 mg) has been suggested to relax the 
esophageal smooth muscle. If the food bolus has not passed 
in 20 minutes, an additional 2.0 mg is given intravenously. 
An esophagram should be obtained to ensure passage of the 
impaction. 

Coin Ingestion 

Half of the children with coins lodged in their esophagns are 
asymptomatic; therefore, radiographs are obtained for all chil­
dren suspected of swallowing coins. Endoscopy is the pre­
ferred and safest method of coin removal. If endoscopy is not 
available, a Foley catheter can be passed down the esopha­
gus beyond the object. The balloon is then inflated, and as 
the catheter is slowly withdrawn the coin is withdrawn with 
it. There is a high incidence of aspiration with this technique 
in small children younger than 5 years of age. Coins have 
been observed to remain in the stomach for 2 to 3 months be­
fore spontaneous passage.32 

Battery Ingestion 
Most batteries pass uneventfully through the GI tract within 
48 10 72 hours. However, a button battery lodged in the esoph­
agus is an emergency. These batteries contain 45% potassium 
hydroxide, which is erosive to the esophagus and especially 
hazardous. Button batteries should be removed endoscopi­
cally from the esophagus or if they remain in the stomach 
longer than 24 hours.29 

Ingestion of Sharp Objects 

Children who have swallowed a sharp object yet are asymp­
tomatic can be managed on an expectant basis.3l Progression 
of the sharp object should be documented by serial radi­
ographs. If it is not seen to progress past the stomach and per­
foration is suspected, a water-soluble contrast radiograph is 
obtained. Perforation requires prompt surgical intervention. 
Close observation or hospitalization is recommended for chil­
dren who have swallowed open safety pins or long, sharp ob­
jects such as sewing needles. 

Prevention 
Young children should not have access to small objects such 
as toys with small detachable parts, coins, pins. etc. Children 
younger than 3 years should not be given food in forms that 
could be aspirated; nuts, popcorn, vegetable chunks, etc. 
should be avoided. Care should be taken to avoid aspiration 
when feeding older adults who have stroke or other serious 
debilitating disease. If metered dose inhalers are carried in 
bags or pockets without their safety caps on, foreign bodies 
may enter their mechanism and be expelled forcefully into 
the bronchial tree. The ensuing symptoms are often difficult 
to distinguish from those of an acute attack of asthma. 

Fishhook Removal 
There are four basic strategies for removing a barbed fishhook 
when it has accidentally penetrated a person's skin. Sterile tech­
nique, local cleansing, and local anesthesia are appropriate with 
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Fig. 50.2. Fishhook removal. (A) Simple retrograde pull. (8) String-yank technique. Ie) Needle-cover technique. (D) 
Push and cut technique. 

all the techniques. Fishhook injuries are tetanus prone, and an­
tibiotics should be given when the wound is particularly dirty 
or when infection is already evident. Fishhook injuries to the 
eye or orbit should be referred to an ophthalmologist. 33 

Simple Retrograde Pull 
If the hook has a small barb or is not embedded deeply, the 
hook can be held close to the skin with a needle holder or he­
mostat and withdrawn along its entry path (Fig. 50.2A). A 
small 1- to 2-mm incision may be needed to help the barb 
pass through the dermis. 

String-Yank Technique 
This technique (Fig. 50.2B) does not involve any incisions or 
surgical equipment and may be tried in the field. A strong su­
ture or fishing line is passed around the bend of the hook, and 
both ends are held together with one hand while the hook is 
stabilized and gently depressed against the skin with the other. 
A sharp pull is applied to the suture in the direction parallel 
to the shank of the hook. 

Needle-Cover Technique 
The needle-cover technique (Fig. 50.2C) is often useful when 
the barb is large. The hook is held in a needle holder or he­
mostat, and a 16- or I8-gauge hypodennic needle is intro­
duced through the entry wound and advanced along the hook's 
bend until the barb can be sheathed within the lumen of the 
needle. The hook and needle are then gently withdrawn to-

gether. It is my experience that, with practice, this technique 
is usually successfuL 

Advance and Cut Technique 
This method is nearly always successful but causes additional 
trauma to the surrounding tissue (Fig. 50.2D). The middle of 
the shank is finnly grasped with a needle holder and the hook 
tip is advanced out through the skin. The exposed point of the 
hook is removed with wire cutters, and the hook shank is with­
drawn from the wound in a retrograde manner. 
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CARE OF THE ATHLETE 

51 
Medical Problems of the Athlete 

Jeffrey L. Tanji 

Background 
Medical conditions in athletes and physically active individ­
uals encompass a broad spectrum of problems commonly seen 
by the family physician. The diagnosis, management, and at· 
titudinal approach toward these patients might reasonably be 
assumed to be the same as for any other patient; in fact, how­
ever, it is not always the case. Some medical conditions are 
improved with exercise, others may be exacerbated with cer­
tain types of activity, and for others the interaction of med­
ication and physical activity may require a tailor-made design 
for the intensity. duration, and frequency of exercise. This 
chapter examines in some detail the medical problems asso­
ciated with asthma, the athlete's heart, hypertension, diabetes 
mellitus, anemia and other blood disorders, pregnancy. and 
medical problems specific to the exercising woman. 

Exercise Has Proven 
Health Benefit, but Few 
Follow the Guidelines 
Strong scientific evidence continues to build showing the pos­
itive impact of physical activity (whether leisure time or work­
related) on health and longevity .1-5 There is a remarkable con­
sistency to these studies highlighted by the 1996 Report of 
the U.S. Surgeon General on Physical Activity and Health­
This report summarized the findings of both national and in­
ternational researchers who felt that the maintenance of a reg­
ularly scheduled program of physical activity was one of the 
most important ways to maintain health and to promote 
longevity. The report calls for an exercise program of either 
30 to 45 minutes of low-intensity (walking) aerobic exercise 
5 to 6 days per week, or a vigorous exercise program of 20 
minutes three times a week. It was further emphasized that 

the exercise could be achieved by a leisure-time program of 
recreation (a fitness program), by exercise at work Gob de­
mands), or in activities of daily living (walking instead of 
driving). The exercise need not be achieved in a continuous 
30 to 45 bout of training, but can be interspersed in smaller 
increments throughout the day. 

Unfortnnately, in spite of the clarity of studies and reports 
emphasizing the positive impact of exercise, a report of the 
Centers for Disease Control and Prevention (COC) high­
lighted the remarkable absence of exercise in the lives of 
Americans? In a telephone survey conducted by the CDC in 
43 states, only 25.4% of Americans met the current national 
guidelines for exercise. Nearly 30% of the population was 
fully sedentary. Researchers speculate that television view­
ing. the convenience of the automobile, and the demands of 
a high-stress job contribute to this deficiency. Further, it ap­
pears that the population understands the need and importance 
of exercise; in spite of this knowledge, the exercise is not be­
ing done. Several models to motivate patients to exercise us­
ing the physician as catalyst have proven to be useful in re­
search trials.1 Unfortunately, they have not resulted in 
changing exercise behavior on a national level. 

Newer Findings on the 
Benefit of Exercise 
It has been well established over the past two decades that 
both physical fitness level and amount of physical activity, if 
sufficient, result in reduced mortality and cardiovascular mor­
bidity. These landmark studies include the Aerobics Center 
Longitudinal StUdy,S the Multiple Risk Factor Intervention 
Trial,3 the Lipid Research Clinics Study,4 and the Harvard 
Alumni Study.2 Several studies have shown that sufficient ex­
ercise can reduce cancer rates for colon, breast, and ovarian 
cancer.8- 1O Exercise can result in decreased morbidity in the 



elderly associated with injuries from falls and trauma. I 1-13 
Regular physical exercise can improve the signs and symp­
toms of generalized anxiety disorder and depression. 14--16 

Men and women in the Aerobics Center Longitudinal 
Study, a well-regarded longitudinal cohort study of several 
thousand subjects, showed that colon cancer rates were sig­
nificantly reduced among those subjects who achieved a rea­
sonable level of physical fitness as measured by duration on 
a modified Balke exercise treadmi11 test protoco1.8 

Frisch et al9 demonstrated reduced rates of breast, uterine, 
and ovarian cancer among physical1y active women. Thune 
et al,IO in a large epidemiologic study in Norway, also found 
breast cancer rates to be lower in women who were regular 
exercisers. 

For those over 65 years of age, exercise programs have 
been strongly associated with maintenance of functional ca­
pacity (activities of daily living), the ability to live inde­
pendently, and reduced risk of falls--{)ne of the leading causes 
of morbidity in that population.1I,I2 While it has been well 
established that regular exercise prevents osteoporosis, many 
believe that it is the strength, flexibility, and balance training, 
not the aerobic component, that results in overall long-term 
health benefit in this population.I3 

Regularly scheduled exercise programs have been demon­
strated to improve the signs and symptoms of depression and 
generalized anxiety disord.er.14--16 On the other hand, exercise 
programs have been shown to enhance self-esteem by objec­
tive measures and to enhance a sense of self-control and well­
being. 

The clinically relevant point for family physicians is to un­
derstand that overwhelming evidence shows the health bene­
fit of exercise beyond even cardiovascular factors, but for un­
known reasons many Americans do not exercise. 

Asthma 
Asthma is a common medical condition that affects 12% to 
15% of the general population of the United States17 (see 
Chapter 83), Approximately 80% of patients with asthma are 
prone to exacerbation of asthmatic symptoms during exercise. 
What is new and current is the understanding that seasonal 
allergic rhinitis, far more common than asthma, may be part 
of the same disease as asthma to the upper respiratory tract. 
Because of this relationship, up to 70% of patients with only 
the diagnosis of allergic rhinitis may demonstrate signs and 
symptoms of exercise-induced asthma, while never having the 
symptoms of asthma at rest. So the family physician must be 
mindful of asking about shortness of breath in the patient pop­
ulation with allergic rhinitis, not only asthma. 

Physical activity need not be limited with asthma, in con­
trast to popular beliefs. 18 Studies continue to demonstrate the 
benefit of exercise in those with asthma, and also show that 
exercise is well tolerated and can result in the benefit of re­
duced severity of symptoms. 19 

Physical conditioning plays a role in improving aerobic ca­
pacity, increasing the ventilatory threshold-the respiratory 
level where it is not the drive for oxygen consumption but 

51. Medical Problems of the Athlete 439 

rather the drive to blow off excess carbon dioxide that in­
creases the respiratory rate. During exercise, it is common to 
have asthmatic episodes at or just above the ventilatory thresh­
old. Therefore, exercise that raises this threshold can result in 
reduction of asthmatic attacks. 

The best exercise for patients with asthma is aerobic exer­
cise of low intensity and long duration17, for example, a walk­
ing program with a speed below the level where one becomes 
short of breath. It is also well known that symptoms of asthma 
are exacerbated in cold, dry climates. Patients with asthma 
who participate in Nordic and downhill skiing must be mind­
ful of the risk of an asthmatic attack because of environmen­
tal conditions. On the other hand, water -based activities such 
as swimming and water polo, where the athlete is exposed to 
warm, moist environmental conditions, tends to decrease the 
chance of an episode of shortness of breath. 

There is an emerging role for using both antihistamines and 
nasal corticosteroids, common treatments for allergic rhinitis, 
in the patient with exercise-induced asthma, given the newer 
concept that these two diseases are closely related. The stan­
dard treatment continues to be oral J3-agonist inhalers and oral 
corticosteroid inhalers. 

Athletic Heart Syndrome 
The athletic heart syndrome is a constellation of clinical vari­
ants of cardiac structure and function present in physically ac­
tive individuals.2o,21 These changes, originally thought to re­
sult as a consequence of heart disease associated with 
"overexertion," are now thought to represent changes that oc­
cur as a result of normal physiologic responses to training. 
The family physician should understand that the prevalence 
of cardiac disease in the athletic population is low, and al­
though the precise risk for cardiovascular disease in that pop­
ulation is not known, the risk is low. However, because death 
and disease in this population is uncommon, when it does oc­
cur it often, like airplane accidents, captures the headlines in 
the news media. When it occurs in a community and a physi­
cian is involved, it stimulates an assessment of what is known 
and what is assumed in dealing with cardiac disease in the 
athletic population. 

The physician is often put in a difficult position during 
preparticipation evaluations for sport competition. On the one 
hand, he or she is ordinarily expected to clear a physically ac­
tive young person to participate in sport. This does occur over 
99% of the time. At the same time, the physician is asked to 
be responsible for not allowing an individual at risk to par­
ticipate. When this occurs, there is often much emotion in­
volved by the athlete, the athlete's family, the team, and even 
the doctor. Even more emotion is involved when an athlete at 
risk is allowed to participate and a morbidity or mortality sub­
sequently occurs. Of all of the areas where a physician is asked 
to render a medical judgment about allowing an athlete to play 
or not, the most serious and the most risky area is in the realm 
of cardiovascular disease. Fortunately for the physician, na­
tionally published guidelines-the Bethesda Conference: Rec­
ommendations for Detennining Eligibility for Competition in 
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Athletes with Cardiovascular Abnonnalities22-have been pub­
lished. This is a large docwnent, developed by a multidisci­
plinary task force, that serves as a resource to support the de­
cisions of the individual physician working with athletes. 

Specific Findings in the Athlete's Heart 
The structural and anatomic changes that occur in the heart 
as a result of sustained athletic training include increased left 
ventricular mass (about 45% greater mass than controls), in­
creased left ventricular wall thickness (15-20% greater), and 
a 10% increase in left ventricular end diastolic volume.22 

Functionally, the heart adapts to exercise training with brady­
cardia. The cause of this bradycardia is unclear, but is not 
solely the resuH of increased vagal tone. 

For the family physician, the key clinical point is to be 
aware that these physiologic changes occur normally as an 
adaptation to work in the physically active individual and 
should not always be misconstrued as being pathologic. The 
negative consequences of always worrying about pathology 
in this group are unnecessary invasive testing and the emo­
tional trauma of altering a physically active to a sedentary 
lifestyle with the fear of chronic cardiac disease. 

The significant historical questions to ask the athlete in­
clude a history of syncope, a family history of sudden death, 
or the history of a heart munnur. These three historical ques­
tions are very important in the screening process for athletic 
participation and in the decision-making process for further 
cardiac testing. If an athlete gives a history of syncope, the 

1. Changes in the ST segment and T wave as a result of al­
terations in repolarization 

2. Abnormalities of rate and rhythm 
3. Abnormalities attributable to cardiac chamber enlargement 

Alterations in repolarization manifest in elevation, depression, 
inversion or early take-off of the T wave. These changes are 
most problematic to the family physician who must decide 
whether they are noanal or abnormaL Early repolarization, 
defined as ST segment elevation greater than 0.5 mm in two 
consecutive leads (often in precordial leads), is believed to be 
benign. Deep T wave inversion of the lateral precordial leads 
associated with a symmetric contour of the T wave, ST seg­
ment depression, the absence of a normal septal Q wave, or 
an abnormal QT interval can represent cardiac pathology and 
warrants further workup. 

The association of bradycardia with the athletic heart syn­
drome is almost universally benign. Sinus bradycardia, often as­
sociated with sinus arrhythmia, is the most common finding in 
athletes. When the heart rate decreases below 50 beats/minute, 
it is not unusual to find a second-degree atrioventricular (A V) 
block (A V Mobitz type 1). First-degree A V block may also be 
present as a result of AV conduction delay. AV junctional es­
cape beats or rhythms may also occur. Supraventricular tachy­
cardia or ventricular tachycardia are not generally thought to be 
a .. sociated with the athletic heart syndrome and should be eval­
uated. Other findings of rate and rhythm a .. sociated with pathol­
ogy and warranting workup include: 

next key question is whether or not the syncopal episode oc- 1. Bradycardia or high-grade AV block in an individual not 
CUffed during a bout of exercise or at rest. If the syncope oc- involved with endurance training 
curred during exercise, while in the process of exertion, the 2. Sinus pauses greater than 3 seconds 
history is ominous. All experts in the field would recommend 3. Complete heart block 
follow-up testing including an echocardiogram and an exer- 4. Syncope or near syncope during strenuous exercise 
cise treadmill test. If the syncope occurred at rest, for exam-
ple when an athlete is sitting or lying down, and then changes 
to a standing position quickly, the syncope is considered to 
be vasovagal or benign. Vasovagal symptoms are very com­
mon in wel1-conditioned endurance athletes, perhaps as an 
adaptation 10 training. If it is unclear whether the syncope is 
vasovagal or not, a tilt table test can be used to finn up the 
diagnosis. 

On physical examination bradycardia (heart rate of 30-60 
beats per minute) is common. A physiologically split S2 is 
often present. The third heart sound, S3, can be found as the 
result of rapid ventricular filling, and less frequently a fourth 
heart sound, 54, may be auscultated. A benign systolic flow 
murmur is present in 30% to 50% of athletes. Generally this 
munnur is early to mid-systolic and tends to soften in intcn­
sity when listening to the patient in the sitting position. The 
presence of a holosystolic, late systolic, or diastolic murmur 
always requires further evaluation to rule of significant dis­
ease. The munnur of hypertrophic cardiomyopathy classically 
increases in volume during standing or a Valsalva maneuver, 
as benign murmurs soften while standing. 

The resting 12-lead clectrocardiogram in the athlete is of­
tcn "abnonnal." These abnormalities fall into three general 
categories: 

Sudden Death in the Athlete 
Sudden death in the athlete under the age of 30 is associated 
with hypertrophic cardiomyopathy (HCM) in 50% of instances. 
Although a rare condition affecting less than 1 in 1000 indi­
viduals, it is the leading cause of cardiac death in the young, 
physically active population.23 11ris disease, felt to be strongly 
heritable, is a genetic condition where abnonnal fibrous tissue 
invades and thickens the interventricular septum of the patient. 
This abnormal tissue is felt to be arrhythmogenic, and associ­
ated with sudden death. The distinction between athletic heart 
syndrome and HCM is probably the single most important clin­
ical decision during cardiac evaluation of an athlete. The diag­
nosis of HCM is made by echocardiographic measurement of 
the interventncularseptum. A width in excess of 15 mm is con­
sidered to be diagnostic, 13 to 14 mm is in the "gray zone," 
and 12 nun of width or less is considered to be normaL At a 
few academic centers, cardiac catheter-guided intervcntricular 
biopsies can be perfonncd, and the finding of more irregular 
tissue architecture is considered to be a poor prognostic sign. 
Electrophysiologic study (EPS) testing with programmed elec­
trical stimulation has also been done in an attempt to provoke 
abnonnal cardiac rhythms in controlled settings. The use of car-



diac biopsy and EPS testing is still in an experimental phase. 
If the athlete presents with a history of syncope or a family his­
tory of sudden cardiac death in a relative, echocardiographic 
testing is indicated, and if the interventricular septal wall thick­
ness exceeds 15 nun, by definition the athlete bas HeM and 
should not be allowed to compete. Some experts point to the 
physical finding of an enhanced systolic murmur on Valsalva 
maneuver as indicative of the presence of HeM, but in general 
clinical practice the echocardiogram is the definitive test to di­
agnose this condition. 

Hypertension 
Hypertension is a prevalent condition affecting an estimated 
58 million adults in the United States. In spite of numerous 
advances in the area of cardiovascular health, this area of dis­
ease continues for the fifth consecutive decade to be the lead­
ing cause of death in Americans. Family physicians see 95% 
of patients with primary, or essential, hypertension. Of these 
patients, 80% have mild hypertension. Physical activity and 
exercise, along with diet, continue to be the first step in the 
treatment of this condition24,25 (see Chapter 75). 

Overwhelming evidence in both animal and human studies 
clearly demonstrates the benefit of an aerobic exercise pro­
gram on the control of blood pressure for the mildly hyper­
tensive population.24 Exercise, along with pharmacotherapy, 
is used in the treatment of moderate to severe hypertension. 

Low-intensity aerobic exercise, for example a walking pro­
gram that puts the heart at 50% to 65% of its maximal heart 
rate, is felt to be optimal for the management of hyperten­
sion. At this intensity of exercise, relaxation of total periph­
eral resistance allows blood pressure values to decrease 
slightly, resulting in a therapeutic antihypertensive effect. The 
blood pressure-lowering effect of a walking program has fur­
ther shown benefit in vascular changes as measured in quan­
titative measurements of corneal blood flow in mildly hyper­
tensive patients.26 Higher intensity aerobic exercise is not 
contraindicated in the hypertensive popUlation, but for the 
purpose of blood pressure control, it may not have the same 
therapeutic benefit as lower intensity exercise. 

Heavy-load resistance training, for example maximal leg 
or bench press exercises, is contraindicated in the hyperten­
sive athlete. Dramatically high blood pressure values have 
been measured in nonnotensives and hypertensives who lift 
maximal weights.27 Low-weight, high-repetition weight train­
ing programs are safe, and appear to actually help control 
blood pressure in mildly hypertensive populations. 

Large population studies now demonstrate that the finding 
of an abnormally high blood pressure measurement in a 
young, nonnotensive patient is predictive of the development 
of hypertension later in life.25 

Diabetes Mellitus 
Diabetes mellitus is a conunon condition affecting nearly 5% 
of the American population. Young athletes and physically 
active individuals with type I or II diabetes mel1itus may be 
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advised to safely participate in sports with medical supervi­
sion.28 It is well known that physical exercise is associated 
with an insulin-independent uptake of glucose resulting in en­
hanced glycemic control in both type I and type II diabetes 
mellitns. The risk of severe hypoglycemia is greatest during 
the hours inunediately following strenuous physical activity 
rather than in the midst of such activity. Hypoglycemia may 
occur 6 to 14 hours postexercise as the result of depletion of 
glycogen stores. Close monitoring of glycemic control as well 
as the prudent adjustment of insulin and caloric intake fol­
lowing vigorous physical activity can prevent these episodes 
(see Chapter 120). 

For the type I diabetic, there are four challenges to be ad­
dressed associated with a regular exercise program.29 First, 
exercise potentiates the effect of insulin by independently 
lowering blood glucose. Second, patients with type I diabetes 
mellitus may have too little circulating insulin during exer­
cise, which leads to potentiation of ketogenesis. Third, exer­
cise of high intensity can stimulate the sympathetic nervous 
system, in turn raising blood glucose. Fourth, exercise is 
known to have a "carryover" effect, where insulin sensitivity 
is increased throughout the day, and a risk for hypoglycemia 
can occur. Based on these issues, there are a number of prac­
tical strategies that a family physician can use to manage these 
challenges. Eating should be encouraged I to 3 hours before 
the bout of exercise to slightly raise blood glucose levels at 
the time of exercise. Frequent carbohydrate feedings during 
prolonged exercise periods can maintain blood glucose lev­
els, and adequate fluid levels must be maintained in the post­
exercise period where increased insulin sensitivity can cause 
hypoglycemia. With frequent monitoring as the exercise pro­
gram is developed, insulin requirements will decrease, but the 
athlete can stay on top of the needed adjustments. 

For the type II diabetic there are a series of different con­
cerns. Recent data from the CDC continue to address the im­
portance of exercise for not only the management of blood 
glucose control, but also the management of obesity. 28 There 
is a clear association between a sedentary lifestyle and the de­
velopment of type II diabetes. In the Nurses Health Study'O 
and the Physicians Health Study,3! those who exercised at 
least once a week were a third less likely to develop type II 
diabetes meUitus. In the Finnish Diabetes Prevention Study,32 
those who were randomized into an exercise program had a 
significant decrease in the development of type II diabetes. 
Currently, a randomized clinical trial, the U.S. Diabetes Pre­
vention Program,33 is in data collection, and the results are 
expected to be presented in 2003. 

The fear of allowing a diabetic to play in organized sport 
in the latter part of the 20th century has given way to a more 
favorable view of the role of exercise in type I and n diabetes 
mellitus. Athletic participation is now encouraged. A regular 
exercise program is considered to be a part of the foundation 
for glycemic control, and virtually no one disagrees with the 
statement that the benefit of exercise outweighs the risks of 
involvement. 

The insulin pump, now a common fonn of treatment for 
type I diabetes mellitns, can easily be titrated to allow for reg­
ular bouts of exercise, and provide a more precise method to 
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control hour-ta-hour glycemic fluctuations. However, close 
physician supervision is essential. and a cohesive team of the 
patient, doctor, and family is essential to prevent morbidity. 

The family physician must be mindful of the risk of ac­
celerated cardiovascular disease in the diabetic patient, and 
use prudent cardiac screening in the diabetic athlete. 

Anemia 
The most common blood abnormality associated with athletes 
is a slightly low hemoglobin level as a result of increased 
plasma volume and a normal or slightly increased red blood 
cell mass, resulting in the term sports anemia. But this ter­
minology is a misnomer. The expansion of plasma volume 
associated with regular aerobic exercise represents a benefi­
cial adaptation to the loss of plasma volume that can occur 
daily as a consequence of dehydration associated with exer­
cise. On a regular basis, plasma volume can be reduced by 
5% to 15% during dehydration. During exercise and muscle 
contraction, plasma volume pushes fluid into tissues as the 
result of increased capillary pressure. As plasma volume de­
creases, the body adapts by releasing renin, aldosterone, and 
vasopressin, which results in an increase in resting plasma 
volume. The hemoglobin and hematocrit are temporarily di­
luted, but exercise performance and oxygen-carrying capac­
ity are not compromised. 

Of the clinical causes of anemia, iron deficiency anemia is 
the most common (also see Chapter 125). In menstruating 
women, the prevalence of iron deficiency can reach 10% to 20% 
and the risk of anemia secondaIy to iron loss is directly related. 
Other subtle causes of iron loss can include 01 loss, urinary tract 
loss. and possibly even trace loss through perspiration. 

Hemolytic anemia may be seen in athletes, and the mech­
anism to explain this remains controversial. At first, in the 
1970s, this hemolysis was thought to be associated with de­
struction of red blood cells (RBCs) with the "foot strike" of 
runners and was called "foot strike hemolysis." More recently, 
even cardiac valve turbulence has been listed as a cause of 
possible hemolysis in the athlete.34 

The clinical evaluation of anemia in the athlete is no dif­
ferent than for the nonathlete (see Chapter 125). 

The Woman Athlete 
There are gender-specific benefits to exercise, and it is very 
important to family physicians to be aware of these factors in 
order to provide timely and relevant advice. These benefits 
include, but are not limited to, the following: 

taining bone mineral density in the postmenopausal woman.35 

Current research in data collection seeks to find specific rec­
ommendations about such exercise for women. Newer stud­
ies show that insulin-like growth factor-l produced by os­
teoblasts mediates the anabolic growth of bone.36 This factor 
was present in much higher quantities in the serum of com­
peting female gymnasts and may be a mediating factor in the 
maintenance of healthy bone. 

Research shows that a regular exercise program can ame­
liorate negatively perceived symptoms of the menstrual cy­
cle.37 Premenstrual syndrome is a common condition affect­
ing women cyclically and includes symptoms of low back 
pain, pelvic pain, headache, anxiety, depression, and fatigue. 

Exercise and Pregnancy 
According to Clapp,38 the benefits of exercise during preg­
nancy include the following: 

I. Increases or maintains aerobic fitness 
2. Increases cardiopulmonary reserve 
3. Reduces the risk of gestational diabetes 
4. Promotes less symptomatic labor 
5. Promotes faster recovery from labor 
6. Reduces the risk of post-dates deliveries 
7. Improves psychological factors during pregnancy 
8. Promotes muscle tone 
9. Improves sleep 

10. Prevents low back pain 
11. Prevents excessive weight gain associated with pregnancy 

A large population-based study at Kaiser Hospital system39 

showed significantly lower adverse symptoms of pregnancy 
associated with regular aerobic exercise during the preterm 
state. 

Current guidelines from the American College of Obste­
tricians and Gynecoiogists40 recommend the following advice 
about exercise for women during pregnancy: 

1. Regular, three times a week aerobic exercise is better than 
intermittent exercise 

2. A void exercises where you lie flat on your back after the 
12th week of pregnancy 

3. Do not exercise to the point of exhaustion 
4. Make sure you do not overheat; drink plenty of fluids 
5. Avoid activities that require precise balance 
6. A void activities that have the potential for abdominal 

trauma 

1. Increased bone mineral density and decreased risk of Specific types of exercise that are recommended include walk-
fractures ing, swimming, cycling (stationary late in pregnancy), and 

2. Diminished symptoms associated with the menstrual 
cycle 

3. Amelioration of symptoms associated with pregnancy 

low-impact aerobics. 
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52 
Athletic Injuries 

Michael L. Tuggy and Cora Collette Breuner 

Family physicians routinely treat many athletic injuries in 
their clinical practice. The benefits of long-tenn exercise in 
the prevention of common illnesses such as cardiovascular 
disease, osteoporosis, and falls in the elderly are well estab­
lished. With the increased interest in fitness in the general 
population, the number of people resuming more active ex­
ercise as they age is increasing. Injuries sustained in child­
hood or adolescence may have long-tenn effects that can ham­
per later attempts at physical activity.' For all ages of patients, 
proper training and prevention can lead to lifelong participa­
tion in athletic activities. 

Most sports injuries are related to overuse injuries and of­
ten are not brought to the attention of the family physician 
until the symptoms are advanced. Traumatic injuries are more 
readily diagnosed, but may have more serious long-term se­
quelae for the life of the athlete. Sport selection has a great 
impact on risk of injury. The adolescent athlete is probably 
at highest risk for injury due to sport selection, presence of 
inunature growth cartilage at the growth plates and joint sur­
faces, and lack of experience.2 High-risk sports selected by 
young adults also have higher degrees of risk, which can be 
modified to lessen injury rates by training and education. 
Table 52.1 lists common sports activities and their relative in­
jury rates. 

Mechanisms of Injury 
Direct trauma is a common mechanism that leads to injury. 
Deceleration injuries are the most common fonn of serious 
injury, resulting in significant blunt trauma or joint injury. 
The athlete's momentum, enhanced by self-generated speed, 
gravity. and equipment, is translated into energy when impact 
occurs. This energy is then absorbed by the body in the fonn 
of blunt trauma, torsion of joints, or transfer of stress within 
the skeleton. 

Collision sports, such as football or rugby, and high­
velocity sports, such as alpine skiing, have much higher rates 
of significant musculoskeletal injury due to the combination 
of speed and mass effect on impact. Factors that affect the 
extent of injury include tensile strength of the ligaments and 
tendons of affected joints, bony strength, flexibility, and abil­
ity of the athlete to reduce the impact. This is where appro­
priate conditioning for a sport reduces injury risk. Not only 
are endurance and strength training important, but also prac­
ticing falls or recovery from falls can help the athlete diffuse 
the energy of the fall or impact. Athletes should be encour­
aged to use the appropriate safety equipment and to train com­
prehensively for their sport. 

Overuse injuries comprise the most common fonn of sports 
injuries seen by the family physician. These injuries are in­
duced by repetitive motion leading to nticroscopic disruption 
of a bone-tendon or bone-synovium interface. This micro­
trauma initiates an inflammatory response. If the inflamma­
tory response is not modulated by a rest phase or is excessive 
due to mechanical factors, then degradation of the tendon or 
bone may occur. Predisposing factors that lead to overuse in­
juries include poor flexibility, imbalance of strength of op­
posing muscle groups, mechanical deformity (e.g., pes planus), 
inadequate rest between exercise periods, and faulty equip­
ment. 3 Adolescent athletes are especially vulnerable to such 
injuries, especially in areas where growth cartilage is present 
in the epiphyseal or apophyseal attachments of major muscle 
groups. Elderly athletes also are at higher risk because of pre­
existing degenerative joint disease (DID) and poor flexibility. 

Overuse injuries can be classified in four stages. Stage I in­
juries are symptomatic only during vigorous exercise and stage 
2 during moderate exercise. Stage 3 injuries are symptomatic 
during minimal exercise, and the symptoms usually last up to 
24 hours after exercise has ceased. Stage 4 injuries are painful 
at rest with no exercise to exacerbate the symptoms. Most over­
use injuries are seen at later stages by physicians (stage 3 or 



Table 52.1. Common Sports Injuries and Injury Rates 

Injury rate 
Sports (per 1000 
activity Common injuries exposures) 

Running Tibial periostitis, stress 14 
fracture 

Metatarsal stress fractures 

Football AC1jMCl tears 13 
Shoulder dislocation! 

separation 
Ankle sprain 

Wrestling Shoulder dislocation 12 
MCl, lCl tears 

Gymnastics Spondylolysis! 10 
spondylolisthesis 

Ankle sprains 

Alpine/telemark AC1jMCl tears 
skiing Skier's thumb 

Shoulder dislocation 

Basketball Ankle sprains 
Shoulder dislocation! 

separation 

Baseball lateral epicondylitis 
Rotator cuff tear 

Cross-country Ankle sprains 
skiing lateral epicondylitis 

ACl = anterior cruciate ligament; lCl = lateral collateral liga­
ment; MCl = medial collateral ligament. 

4) and require significant alteration in training schedules to al­
low healing of the injury. Progressive inflammation from over­
use can eventually lead to tendon disruption, periostitis (stress 
reaction), true stress fractures, or cartilaginous degeneration. 
Early periostitis may only appear as a "fluffiness" of the cor­
tical margin with compensatory cortical thickening underlying 
it (Fig. 52.1). In more advanced cases, the margin is clearly 
blurred and the cortex significantly thickened. If symptoms 
suggest a significant stress reaction but x-rays are negative, 
then a bone scan is indicated. True stress fractures can be vi­
sualized on plain film while stress reactions (periostitis) are 
best seen on bone scan. Because stress fractures are inflam­
matory in nature. the complication rates due to delayed or 
nonunion are higher than those with traumatic fractures.4 The 
results of improper treatment of these injuries can be severe, 
resulting in pennanent degenerative changes or deformity. The 
primary care provider plays an important role not only in di­
agnosing the injury early (and thus shortening the rehabilita­
tion period) but also in stressing prevention with proper train­
ing guidance and timely intervention. 

Traumatic Injuries 
Physicians providing coverage for athletic events must rec­
ognize high-risk situations for serious injuries and evaluate 
the safety of the sports environment. Asking the following 
questions when first evaluating a patient with a traumatic in­
jury helps suggest the correct diagnosis and focus the physi-
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cal examination: During what sport did the injury occur? How 
did the injury occur? Where does it hurt? What aggravates 
the pain? Did other symptoms accompany the injury? Did 
swelling occur and if so, how soon? How old is the athlete? 
Has the athlete been injured before? Once these questions are 
answered, the physician should then perform a focused mus­
culoskeletal and neurovascular exam. 

Ankle Injuries 
Ankle injuries are ubiquitous and constitute the most com­
mon acute musculoskeletal injury, affecting the entire spec­
trum of grade school to professional athletes. It is estimated 
that I million people present with ankle injuries each year, 
with an average cost of $300 to $900 for diagnosis and reha­
bilitation requiring 36 to 72 days for complete rehabilitation. 
Basketball players have the highest rate of ankle injuries, fol­
lowed by football players and cross-country runners.5 Eighty­
five percent of athletes with ankle sprains have inversion in­
juries. The most common structures injured with inversion are 
the three lateral1igaments that support the ankle joint: the an· 
terior and posterior talofibular ligaments, and the calcane­
ofibular ligament (Fig. 52.2). The other primary mechanism 
of ankle sprains is eversion, accounting for 15% of ankle in­
juries. In general, these are more severe than inversion in­
juries because of a higher rate of fractures and disruptions of 
the ankle mortise, leading to instability. The deltoid ligament 
is the most common ligament to be injured in eversion in­
juries. Fifteen percent of all complete ligament tears are as­
sociated with avulsion fractures of the tibia, fibula. talus, or 
the base of the fifth metatarsal. Epiphyseal growth plate in­
juries may be present in the young athlete who sustains an 
ankle injury. Clinical evidence for an epiphyseal injury of the 
distal fibula or tibia is bony tenderness about two finger 
breadths proximal to the tip of the malleolus.6 

Diagnosis 
The examination in the immediate postinjury period may be 
limited by swelling, pain, and muscle spasm. Inspection 
should focus on an obvious defonnity and vascular integrity. 
Ankle x-rays are necessary only if there is inability to bear 
weight for four steps both immediately and in the emergency 
department, or if there is bony tenderness at the posterior edge 
or tip of either malleoli.7 The patient should be reexamined 
after the swelling has subsided, as the second examination 
may be more useful in pinpointing areas of tenderness. A pain­
free passive and active range of motion of the ankle should 
be detennined in all aspects of movement. The anterior drawer 
test should be used to assess for joint instability. A positive 
test, which entails the palpable and visible displacement of 
the foot more than 4 mm out of the mortise, is consistent with 
a tear of the anterior talofibular ligament and the anterior joint 
capsule.8 Injuries to the lateral ligament complex are assigned 
grades 1, 2, or 3 depending on the amount of effusion and 
functional disability. 

Management 
lnunediate treatment is applied according to the RICE (rest, 
ice, compression, and elevation) protocol. 
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Fig. 52.1. (A) Periostitis of the proximal second metatarsal charac­
terized by thickening of the cortex and "fluffy" appearance of the 
medial margin of the cortex. (B) The confirmatory bone scan iden­
tified two areas of significant inflammation of the second metatarsal. 

B 

Rest, The athlete can exercise as long as the swelling and 
pain are not worse within 24 hours. Exercise should include 
simple weight bearing. If there is pain with walking, crutches 
are required with appropriate instructions on use until the ath­
lete is able to walk without pain. 

Ice. Ice should be applied directly to the ankle for 20 min­
utes at a time every 2 hours, if possible, during the first 1 to 
2 days. king should continue until the swelling has stopped. 

Compression. Compression can be applied in the fonn of a 
horseshoe felt adhesive (0.625 em). An elastic wrap will do but 
is not optimaL The compression dressing is worn for 2 to 3 days. 
Air stirrup braces are recommended to allow dorsiflexion and 
plantar flexion and effectively eliminate inversion and eversion. 
For grade 3 sprains, casting for 10 to 14 days may be an option. 

Elevation. The leg should be elevated as much as poss ible 
until the swelling has stabilized. 

Orthopedic Referral 
Indications for orthopedic referral include the following fac­
tors: fracture, dislocation, evidence of neurovascular com-

promise, penetrating wound into the joint space, and grade 3 
sprain with tendon rupture. All patients with ankle injuries 
should begin early rehabilitation exercises , including passive 
range of motion and graduated strength training immediately 
after the injury. 

Overview of Knee Injuries 
It has been estimated that during each week of the fall football 
season at least 6000 high school and college players injure their 
knees, 10% of whom require surgery.9 Evt:n more discouraging 
are the result~ of a 20-year follow-up study of men who had 
sustained a knee injury in high school. The investigators found 
that 39% of the men continued to have significant symptoms, 
50% of whom had radiographic abnonnalities.9 Knee braces, 
while popular, have not been proven to be effective in prevent­
ing knee ligament injuries. The best time to evaluate the knee 
is immediately after the injury. WiLhin an hour of a knee injury, 
protective muscle spa<>m can prevent a reliable assessment of 
the joint instability. The following day there may be enough 
joint effusion to preclude a satisfactory examination. When eval­
uating knee injuries, compare the injured knee to the uninjured 
knee. The Pittsburgh Decision Rules delineate evidence~based 



Fig. 52.2. Lateral view of major ankle 
ligaments and structures. 
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guidelines for when radiographs should be obtained. In general, 
any sports injury that involves a fall or torsional stress to the 
knee resulting in an effusion would mandate a knee radiograph. 
Knee radiographs are necessary to rule out tibial eminence frac­
tures, epiphyseal fractures, and osteochondral fractures. Finally, 
an evaluation of the neurovascular status of the leg and foot is 
mandatory. 

Meniscus Injuries 
Meniscus injuries can occur from twisting or rotation of the 
knee along with deep flexion and hyperextension. Symptoms 
include pain, recurrent effusions, clicking, and with associ­
ated limited range of motion. Meniscus flaps may become en­
trapped within the joint space, resulting in locking or the knee 
"giving out." 

Diagnosis 

Classically. meniscus tears are characterized by tenderness or 
pain over the medial or lateral joint line either in hyperflexion 
or hyperextension. This should be differentiated from tender­
ness along the entire medial collateral ligament elicited when 
that ligament is sprained. When the lower leg is rotated with 
the knee flexed about 90 degrees, pain during external rotation 
indicates a medial meniscus injury (McMurray's test). 

Management 

After a meniscus injw:y, the athlete should follow the RICE pro­
tocol. Crutch usage should be insisted upon to avoid weight 
bearing until the pain and edema have diminished. In most ath­
letes, an orthopedic refertai should be considered for arthroscopy 
in order to repair the damaged meniscus. Plan for follow-up to 
initiate a rehabilitative program and return to sports. 

Medial Collateral Ligament (MCL) Sprain 
The MCL ligament is the medial stabilizer of the knee and it 
is usually injured by an excessive valgus stress of the knee. 

Inferior Peroneal 
Rebnacula 

Peroneal Muscle 
Tendons 

The resulting stress can result in a first-, second-, or third­
degree sprain. MCL tears are often associated with medial 
meniscus injury. Lateral collateral ligament tears are unusual 
and are caused by an inwardly directed blow (varus force) to 
the inside of the knee. 

Diagnosis 

The player is usually able to bear some weight on the leg im­
mediately after the injw:y. Medial knee pain is usually felt at the 
time of the injw:y and the knee may feel ''wobbly'' while the 
player walks afterward. The examination will reveal acute ten­
derness somewhere over the course of the MCL usually at or 
above the joint line. The integrity of the MCL is assessed by 
applying a valgus stress to the knee while holding the tibia about 
a third of the way dowo and forcing it gently laterally while 
holding the distal femur in place. A patient with a partial (grade 
I or 2) tear of a collateral ligament will have marked discom­
fort with valgus and varus testing. The athlete with a complete 
(grade 3) tear of a collateral ligament may have surprisingly lit­
tle pain on testing but remarkably increased laxity of the liga­
ment. Swelling, ecchymosis over the ligament or a joint effu­
sion, usually develops within several hours of the injury. 

Management 
A grade I sprain is treated with the RICE protocol. Running 
should be restricted until the athlete is pain free in knee flex­
ion. Generally in 5 to 10 days there will be complete recov­
ery, and with physician clearance, the player can resume full 
activity. The management of more serious sprains should be 
directed by an orthopedist. 

Anterior Cruciate Ligament (ACL) Injury 
This is the most frequent and most severe ligament injury to 
the knee. It usually occurs not with a direct blow to the knee, 
but rather from torsional stress coupled with a deceleration 
injury. These injuries are seen when an athlete changes di­
rection while running and the knee suddenly "gives out." 
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Diagnosis 
A "pop" is often felt during the injury. The player falls on the 
field in extreme pain and is unable to continue participating. 
A bloody effusion will develop in 60% to 70% of athletes 
within the next 24 hours. One of three tests can be employed 
to test for ACL insufficiency: the anterior drawer, the Lach­
man maneuver, or the pivot shift test. The anterior drawer 
test should be performed with the knee in 30 degrees of flex­
ion. The injured leg is externally rotated slightly to relax the 
hamstrings and adductor muscles. The examiner kneels lat­
eral to the injured leg, stabilizes the femur with one hand, and 
directs a gentle but firm upward force with the other hand on 
the proximal tibia. If the tibia moves anteriorly, then the ACL 
has been tom. The Lachman test is perfonned with the ham­
strings relaxed and the knee placed in 15 to 20 degrees of 
flexion. With one hand on the femur just above the knee to 
stabilize it, the tibia is pulled forward with the opposite hand 
placed over the tibial tuberosity. If the ACL is intact, the tibia 
comes to a firm stop. If the ligament is tom the tibia contin­
ues forward sluggishly. A pivot shift test is perfonned with 
the ankle and leg held under the examiner's arm. The leg is 
abducted and the knee extended. Place the knee in internal 
rotation with gentle valgus stress to the knee. The hands are 
placed under the proximal tibia while the knee is flexed to 
about 25 degrees. If the lateral tibial condyle rotates anteri­
orly (subluxes forward) during the flexion maneuver, then the 
test is positive. 

Posterior cruciate ligament injuries are usually caused by 
a direct blow to the upper anterior tibia or posterior forces ap­
plied to the tibia while the knee is in flexion. This might ap­
ply to a karate player who is kicked in the area of the tibial 
tuberosity while the foot is finnly on the ground, or to some­
one who falls forward onto a flexed knee. Posterior cruciate 
ligament tears are detected by posterior displacement of the 
tibial tuberosity (the sag sign) when the leg is held by the heel 
with the hip and knee flexed. 

Management 
Initial management of ACL tears follows the RICE protoco­
lalong with immobilization and crutches, with instructions on 
their use. The rehabilitation requires the early initiation of 
quadriceps contractions to prevent atrophy and promote 
strengthening. Protective bracing with a hinged knee brace 
may be appropriate for certain athletes. Referral to an ortho­
pedist should be made acutely if there is evidence on x-ray 
of an avulsion fracture of the ACL attachments or subacutely 
for possible arthroscopic repair if there is joint laxity. 

Patellar Dislocation 
This injury can result from a blow to the patella or when an 
athlete changes direction and then straightens the leg. It is 
most common in athletes with significant valgus deformity of 
the knee joint and in adolescents. 

Diagnosis 
The dislocarion usually occurs laterally, but the medial joint 
capsule and retinaculum may also be tom, sometimes simu-

lating or actually associated with a medial collateral ligament 
sprain. The dislocation usually reduces spontaneously and the 
athlete will have a painful swollen knee due to hemarthrosis 
and tenderness at the medial capsule. Lateral pressure on the 
patella while gently extending the knee will be met with ob­
vious anxiety and resistance. 

Management 
H there is no obvious evidence of fracture, an attempted re­
duction of the dislocation can be made by first extending the 
knee. It can be helpful to massage the hamstring muscle and 
ask the athlete to relax it. As the patient allows more knee ex­
tension, exert gentle midline pressure directed to the lateral as­
peet of the patella. The patella should relocate in seconds to 
minutes. Difficulty with this maneuver suggests a fracture or 
displaced chondral fragment; the next step would be to splint 
the knee and refer to an emergency room for radiographs and 
reduction. Postreduction management follows the RICE proto­
col, with crutch use for those who can't bear weight. The leg 
should be elevated while the edema persists, with immediate 
quadriceps strengthening exercises to prevent atrophy. 

Neck Injuries 
Injuries to the head and neck are the most frequent catastrophic 
sports injury. The four common school splIts with the highest 
risk of head and spine injury are football, gymnastics, ice 
hockey, and wrestling. Nonschool sports risks far outweigh 
those from organized sports. Common causes of head injuries 
in this group are trampoline use, cycling, and snow splrts.10 

Fortunately, many neck injuries are minimal strains, diagnosed 
after a quick history and physical exantination. Axial loading 
is the most common mechanism for serious neck injury. Clas­
sic examples include the football player "spearing" or tackling 
head fIrst, and the hockey player sliding head first into the 
boards. Axial loading can produce spinal fracture, dislocation, 
and quadriplegia at very low impact velocities-lower than for 
skull fractures. Extension spinal injuries are more serious than 
flexion injuries. With extension spine injury (whiplash), the an­
terior elements are disrupted and the posterior elements are 
compressed. In flexion injury, the anterior elements are com­
pressed, causing anterior vertebral body fracture, chip fracture, 
and occasionally anterior dislocation. 

Diagnosis 
When an athlete is unconscious and motionless, an initial as­
sessment is mandatory. Athletes with focal neurologic deficits 
or marked neck pain should be suspected of having cervical 
spine injury until cleared by x-ray examination. 

Management 
The ABC (airway, breathing, and circulation) of emergency 
care apply, along with neck stabilization and initiation of 
emergency transport. Cervical spine injury is assumed until 
proven otherwise. Proper stabilization precautions must be 
carried out while the athlete is removed from the playing field 
or injury site. If the athlete is wearing a helmet, it should not 
be removed until arrival in the emergency room. 



Closed Head Injuries 
The definition of concussion by the Neurosurgical Committee 
on Head Injuries is "a clinical syndrome characterized by im­
mediate and transient posttraumatic impairment of neural func­
tion, such as the alteration of consciousness disturbance of vi­
sion, equilibrium, etc., due to brainstem involvement."ll There 
is also a complication of concussion called a " second-impact 
syndrome" in which fatal intracerebral edema is precipitated 
by a second blow to the head of an athlete who has persisting 
symptoms from an earlier concussion. 12 Fortunately, this syn­
drome is rare. If athletes have any persisting symptoms from 
any degree of concussion, they should not be allowed to play. 
Postconcussion syndrome consists of headache (especially with 
exertion), labytinthine disturbance, fatigue, irritability, and im­
paired memory and concentration. These symptoms can persist 
for weeks or even months. Both football and snowboarding are 
common sports associated with closed head injuries. 

Epidural hematoma results when the middle meningeal ar­
tery, which is embedded in a bony groove in the skull, tears 
as a result of a skull fracture, crossing this groove. Because 
the bleeding in this instance is arterial, accumulation of clot 
continues under high pressure and, as a result, serious brain 
injury can occur. Subdural hematomas are caused by the 
shearing forces applied to the bridging arachnoid veins that 
surround the brain. 

Diagnosis 
Reviewing the recognition and classification of concussion can 
simplify its management (Table 52.2). The classic description 
of an epidural hematoma is that of loss of consciousness in a 
variable period, followed by recovery of consciousness after 
which the patient is lucid. This is followed by the onset of in­
creasingly severe headache; decreased level of consciousness; 
dilation of one pupil, usually on the same side as the clot; and 
decerebrate posturing and weakness, usually on the side op­
posite the hematoma. Patients with acute subdural hematoma 
are more likely to have a prolonged lucid interval following 
their injury and are less likely to be unconscious at admission 
than patients with epidural hematomas. 

Management 
Patients with closed head injuries need a thorough neurologic 
evaluation, usually including a computed axial tomography 

Table 52.2. Grading of Head Injuries and Management 
Grade of concussion Symptoms 
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(CAT) scan or magnetic resonance imaging (MR!). Return to 
competition should be deferred until all symptoms have abated 
and the guidelines described in Table 52.2 have been followed. 
Adequate head protection in skiers, snowboarders, and football 
players is an appropriate prevention measure and should he 
mandatory if the patient has a history of a previous concussion. 

Shoulder Dislocation 
Shoulder dislocation may occur when sufficient impact tears 
the anterior joint capsule of the glenohumeral joint, resulting 
in a slippage of the humeral head out of the glenoid fossa. In 
anterior glenohumeral dislocation there are two mechanisms 
of injury: a fall onto an outstretched hand, or a collision with 
a player or object with the shoulder abducted to 90 degrees 
and externally rotated. While the shoulder may dislocate pos­
teriorly, an anterior-inferior dislocation is the most common. 
Careful examination to rule out humeral neck fracture is im­
portant before reduction of the shoulder in the field. Small 
avulsion fractures can occur at the attachment of the 
supraspinatus tendon (Fig. 52.3), but this injury will not pre­
clude immediate reduction of the shoulder. 

Diagnosis 
Athletes who have anterior shoulder dislocation will often 
state that the shoulder has "popped out" and complain of ex­
cruciating pain. The athlete is unable to rotate the arm and 
has a hollow region just inferior to the acromion with an an­
terior bulge caused by the forward displacement of the 
humeral head. Subluxation of the shoulder may occur when 
the humerus slips out of the glenohumeral socket and then 
spontaneously relocates. Posterior suhluxations are seen more 
commonly in athletes who use repetitive overhand motion 
such as swimmers and baseball and tennis players. 

Management 
Anterior dislocation is the only shoulder injury that requires 
prompt manipulation. The Rockwood technique involves an 
assistant who applies a long, folded towel around the ipsilat­
eral axilla, crossing the upper anterior/posterior chest. Gentle 
traction is applied while the physician applies in-line traction 
at 45 degrees abduction on the injured extremity. Traction is 
gradually increased over several minutes. Successful reduc­
tion will manifest as a ''thunk'' when the humerus relocates 

Management 

Brief confusion, <30 min, 
no LDC 

Prolonged amnesia or 
confusion, >30 min, 
no LDC 

No head imaging required unless focal deficit appears or LOC 
develops; may return to activity with head protection in 7 days 

No head imaging required unless focal deficit appears or LOC 
develops; may return to activity with head protection in 21 days 

3a LOC <5 min; amnesia, 
confusion common 

Computed tomography or magnetic resonance imaging 
recommended to rule out hemorrhage; no further sports activity 
with risk of head injury for remainder of season; helmet use 

3b LOC ~5 min in the future is strongly recommended 

LOC - loss of consciousness. 
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Fig. 52.3. Small avulsion fracture of the proximal humerus 
in a skier who sustained a shoulder dislocation. 

in the glenoid cavity. If started immediately, the dislocation 
should be reducible in 2 to 3 minutes. Postreduction radi ­
ographs are required. With the Stimson technique, the patient 
lies prone on a flat surface with the ann hanging down. A 5-
pound weight is tied to the distal foreann. The reduction will 
usually take place within 20 minutes. J3 Scapular manipula­
tion in a similar position has also been described as another 
method to relocate the shoulder with minimal traction. I) If 
these attempts at early reduction are unsuccessful, reduction 
using analgesia or anesthesia can be attempted in the emer­
gency room. In the patient who dislocates for the first time, 
the shoulder should be immobilized for 2 to 3 weeks. Reha­
bilitation may reduce the rate of recurrence with goals being 
the restoration of full shoulder abduction and strengthening 
of the rotator cuff muscles. 14 

Acromioclavicular (AC) Separation 
Acromioclavicular separation may be caused by a direct blow 
to the lateral aspect of the shoulder or a fall on an outstretched 
ann. AC separations are classified as grades I, 2, or 3 as de­
termined by the involvement of the AC and/or the coraco­
clavicular ligaments. 

Diagnosis 
There will be discrete tenderness at the AC joint. In grade I 
AC separation, there is tenderness to palpation at the AC joint 
but no visible defect. Grade 2 or grade 3 AC separation will 
cause a visible gap between the acromion and the clavicle. A 
grade 2 separation involves a partial tear of the AC ligaments; 

a grade 3 separation is due to a complete tear of the AC lig­
aments. When a grade 2 or 3 separation is suspected, a radi­
ograph should be obtained of both shoulders to rule out frac­
ture and to delineate the grade of separation. With grade 2 
injuries, the clavicle is elevated by one half the width of the 
AC joint due to the disruption of the AC joint. With grade 3 
injuries both the AC and coracoclavicular ligaments are dis­
rupted with resultant dislocation of the AC joint and superior 
migration of the clavicle. 

Management 
Initial management of AC separations requires the shoulder 
to be inunobilized in a sling. The extent of medical interven­
tion is determined by the grade of the injury. Those with grade 
I and 2 injuries may be treated conservatively with sling im­
mobilization for 7 to 14 days. When symptoms subside, con­
trolled remobilization and strengthenjng of the shoulder 
should begin. There is ongoing controversy regarding con­
servative versus operative management of the grade 3 injury. 
An orthopedic referral should be made for these athletes. 

Brachial Plexus Injury 
A brachial plexus injury, or "burner" or "stinger," is a tem­
porary dysfunction of the neural structures in the brachial 
plexus after a blow to the head, neck, or shoulder. Burners 
are reported in football, wrestling, ice hockey, skiing, mo­
tocross, soccer, hiking and equestrian sports. 15 Several mech­
anisms probably contribute to injuries to the brachial plexus, 
usually involving lateral flexion of the cervical spine with 
concomitant depression of one of the shoulders. Lateral flex­
ion with rotation and extension of the cervical spine toward 
the symptomatic side causes a direct compression of the nerve 
rools, while lateral flexion with shoulder depression causes a 
traction injury to the nerves. 16 

Diagnosis 
Typically the player experiences a sharp burning pain in the 
shoulder with paresthesia or dysesthesia radiating into the ann 
and hand. The patient may have associated sensory deficits, 
decreased reflexes, and weakness of the deltoid, biceps, 
supraspinatus, or infraspinatus muscles. 

Management 
If the neurologic findings return to nonnal within a few min­
utes, the athlete may return to play. In 5% to 10% ofpatiems, 
signs and symptoms will persist requiring referral to either a 
neurologist or a physiatrist. 

Thumb and Finger Injuries 
Extensor injuries of the distal phalangeal joints occur when 
there is avulsion of the extensor tendon from the distal pha­
lanx with and without a fracture. This results in a "mallet "or 
"drop" finger. Proximal phalangeal joint injuries occur when 
there is avulsion of the central slip of the distal phalanx, re­
sulting in a flexion "boutonniere" deformity. Metacarpopha­
langeal (MCP) joint sprain of the thumb ("gamekeeper's" 



thumb) is caused by a fallon an outstretched hand, causing 
forced abduction to the thumb. 

Diagnosis 
The distal or proximal phalanx is flexed and lacks active ex­
tension in extensor tendon ruptures. It is imperative that any 
distal interphalangeal (DIP) injury be evaluated for full ex­
tension to avoid missing a extensor tendon rupture. Game­
keeper's thumb causes pain and swelling over the ulnar as­
pect of the MCP joint and is made worse by abducting or 
extending the thumb. Complete tears of the ulnar collateral 
ligament are demonstrated by marked laxity in full extension. 

Management 
An x-ray should be obtained in all of the above injoties to 
rule out intraarticular fractures or avulsions that require or­
thopedic referral. In extensor tendon injuries, continued 
splinting of the distal finger joint in extension for at least 6 
weeks is necessary. The treatment for a gamekeeper's thumb 
requires a thumb spica cast or splint protection for 4 to 6 
weeks. Doting activity, the thumb can be protected by taping 
it to the index finger to prevent excessive abduction. A com­
plete tear of the ulnar collateral ligament requires orthopedic 
referral for surgical repair,I7 Minor sprains can be rehabili­
tated in 3 to 4 weeks. 

Specific Overuse Injuries 

Shoulder Impingement Syndromes 
Overuse injuries of the shoulder are most commonly seen in 
swimming, throwing, or racquet sports. Swimmers almost 
uniformly develop symptoms of this injury to varying degrees, 
especially those swimmers who regularly perform the butter­
fly stroke. Repetitive motions that abduct and retract the arm 
followed by antegrade (overhand) rotation of the gleno­
humeral joint can lead to impingement of the subacromial 
bursa and the supraspinatus tendon. Early in the course, only 
the subacromial bursa may be inflamed, but with progressive 
injury supraspinatus tendonitis develops and may become cal­
cified. Other muscles that make up the rotator cuff can also 
be strained with this motion and eventually can lead to rota­
tor cuff tears. 

Diagnosis 
Patients with impingement will complain of pain with ab­
duction to varying degrees and especially with attempts to 
raise the ann above the level of the shoulder. The pain radi­
ates deep from the subacromial space to the deltoid region 
and may be vague and not well localized. Palpation of the 
subacromial bursa under the coracoacromialligament will of­
ten elicit pain deep to the acromion, as will internal rotation 
of the ann when abducted at 90 degrees with the elbow also 
flexed at 90 degrees. A second maneuver to detect impinge­
ment is to extend the ann forward so it is parallel to the ground 
and then internally rotate and abduct the ann across the chest 
while stabilizing the shoulder with the examiner's hand. Both 
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maneuvers narrow the subacromial space to elicit symptoms. 
The "painful arc"-pain only within a lintited range of ab­
duction-may indicate an advanced calcific tendonitis of the 
supraspinatus tendon. Radiographic imaging may be useful if 
this finding is present, as calcific tendonitis may require more 
invasive treatment. 

Management 
Modification of shoulder activity and antiinflammatory meas­
ures [the RICE protocol, nonsteroidal antiinflammatory drugs 
(NSAlDs)j are instituted early. Swimmers will need to alter 
the strokes doting their training periods and reduce the dis­
tance that they swim to the point that the pain is decreasing 
daily. Rehabilitation exercises should consist of both aggres­
sive shoulder stretching to lengthen the coracoacromial liga­
ment and improve range of motion. The use of an upper arm 
counterforce brace will alter the fulcrum of the biceps in such 
a way as to depress the humeral head further. Strength train­
ing of the supraspinatus and biceps internal and external ro­
tator muscles should be performed to aid in depressing the 
humeral head when stressed, thus increasing the subacromial 
space. In advanced calcific tendonitis, steroid injection into 
the subacromial bursa or surgical removal of the calcific ten­
don may be required. 18 

Tennis Elbow (Lateral Epicondylitis) 
Lateral epicondylitis is characterized by point tenderness of 
the lateral epicondyle at the attachment of the extensor carpi 
radialis brevis. The most common sports that cause this syn­
drome are tennis, racquetball, and cross-country skiing.19 The 
mechanism of injury in all of the sports is the repetitive ex­
tension of the wrist against resistance. Adolescent or pread­
olescent athletes are at highest risk of significant injury if the 
growth plate that underlies the lateral epicondyle is not yet 
closed. If the inflammation of the epicondyle is not arrested, 
the soft growth cartilage can fracture and rotate the bony at­
tachment of the extensor ligaments, requiring surgical reim~ 
plantation of the epicondyle. Without surgery, a permanent 
deformity of the elbow will result. 

Diagnosis 
Patients will complain of pain with active extension of the 
wrist localized to the upper forearm and lateral epicondyle. 
There is usually marked tenderness of the epicondyle itself. 
Pain with grasping a weighted cup (Canard's test) or with re­
sisted dorsiflexion is also diagnostic. X~ray studies are not 
necessary but may show calcific changes to the extensor 
aponeurosis in chronic cases. Comparison views of the unaf­
fected elbow may be helpful in the adolescent in whom a 
stress fracture is suspected and the growth plate is not yet 
closed. Stress fractures of the lateral epicondyle are best di­
agnosed with a technetium-99 (Te-99) bone scan. 

Management 
Rest, NSAIDs, and ice to the area are the initial treatment 
modalities. Modification of the gripped object (racquet or ski 
pole) with a thicker grip will reduce the stress on the exten-
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sors. A counterforce brace worn over the belly of the forearm 
extensors or a volar cock-up splint can be used to relieve 
symptoms and alter the dynamic fulcrum of the muscles. 
Steroid injections superficial to the aponeurosis can be used 
in more refractory cases but should be limited to three injec­
tions.20 Steroids should not be used in patients who may have 
a stress fracture or if the growth plates have not yet closed. 
Gradual return to the sport may begin immediately in grade 
1 or 2 injuries, or as soon as the tenderness has resolved in 
higher grade injuries. 

Lumbar Spondylolysis/Spondylolisthesis 
Spondylolysis (fracture of the pars interarticularis) of the ver­
tebrae results from repeated forced hyperextension of the 
spine. Spondylolisthesis (slippage of one vertebrae over an­
other) may result from the facet joint degeneration induced 
by spondylolysis. Young preadolescent gymnasts are at high­
est risk for developing spondylolysis but it can also be seen 
in weight lifters, runners, swimmers who perfonn the butter­
fly stroke, divers, and football players.2l In one large study, 
up to 10% of adolescent female gymnasts had spondyloly­
sis.22 Spondylolisthesis usually occurs in older teens and de­
velops primarily at the L5-S 1 joint. Their progoosis is worse 
than those with isolated spondylolysis. 

Diagnosis 
The athlete usually complains of unilateral back pain that 
worsens with rotation of the trunk. There is usually regional 
spasm of the paraspinous musculature and the hamstrings. 
Pain from spondylolisthesis may cause radicular symptoms in 
the LS-Sl distribution. Lateral and anteroposterior (AP) x­
rays of the spine may not reveal pars interarticularis pathol­
ogy so oblique fIlms should be added. Even if the x-rays are 
normal, if the diagnosis is suspected, restriction of the activ­
ity is necessary until repeat films are done in 4 to 6 weeks. 
A Te-99 bone scan is a sensitive test for detecting pars inter­
articularis fractures or stress reactions. 

Management 
Rest is essential in both of these conditions. Bone scans can 
be used to follow the healing process but costs may be pr0"­
hibitive. Resolution of symptoms is an adequate indicator of 
healing. The athlete may continue to train in sports that do 
not result in hyperextension or rotation of the spine (e.g., cy­
cling, stair-climbing) as long as the back symptoms are im­
proving. Referral to a physical therapist for neutral spine sta­
bility exercises is warranted. 

Low-grade spondylolisthesis can be managed conserva­
tively by restriction of activity until the pain has resolved. Se­
rial x-rays every 4 to 6 months can monitor progression in 
athletes who returned to their sport after the symptoms re­
solved. High-grade spondylolisthesis (>25% displacement of 
the vertebral body) can also be managed conservatively, but 
the patient must be pennanently restricted from contact or col­
lision sports. Bracing or surgical repair of spondylolisthesis 
may be required if pain is severe or persistent nerve root ir­
ritation is present. 23 

Retropatellar (Patellofemorall Pain Syndrome 
Retropatellar pain syndrome (RPPS) is most commouly found 
in patients participating in rnuning, hiking, or cycling. The 
symptoms probably represent the majority of knee pain com­
plaints in athletes. Retropatellar pain is caused by the repeti­
tive glide of the patella over the femoral condyles, which can 
lead to inflammation of the retropatellar synovium or the car­
tilage itself. The glide of the patella is usually laterally dis­
placed in athletes who have recurrent symptoms. Factors that 
increase this friction are instability of the knee from previous 
injury, valgos deformity of the knee, deficient vastus medi­
alis obliquus muscle strength, patella alta, or recent increase 
in running program. Relative valgus stress on the knee is cre­
ated in patients with abnormal Q angles, pes planus, femoral 
anteversion, or external tibial torsion causing lateral dis­
placement of the patella. If progressive, RPPS can progress 
to chondromalacia patellae with destruction of the retropatel­
lar cartilage. 

Diagnosis 
Patients with RPPS present with vagoe retropatellar or peri­
patellar pain, which is usually most significant several hours 
after exercise. Walking downhill or downstairs, bending at 
the knees, and kneeling exacerbates pain symptoms. In more 
advanced cases, pain can be constant, occur during and after 
exercise. Oddly, patients often experience pain if the knee is 
not moved enough; i.e., if left flexed for several minutes, pain 
will develop. The examination of the knee should first include 
inspection of the patient's entire leg, feet, and hips to assess 
for a significant Q angle, torsional deformities, leg length dis­
crepancy, or pes planus. On palpation of the knee, the lateral 
posterior margins of the patella should be palpated with the 
patella deviated laterally to detect tenderness of the retropatel­
lar surface. This should also be repeated on the medial aspect 
of the patella with medial deviation. Effusions are usually ab­
sent in RPPS. A compression test of the patella is perfonned 
with the patient relaxing and then flexing the quadriceps group 
while the patella is displaced distally by the exantiner. Fine 
crepitus with this test may indicate synovial inflammation but 
it is not specific. Coarse crepitus or popping with significant 
pain is indicative of chondromalacia. Sunrise views of the 
knees may reveal radiographic evidence of retropatellar de­
generation, but usually these findings are present only in ad­
vanced cases and are not necessary for diagnosis.24 

Management 
For athletes with symptoms only at higher training levels, re­
duction of the exacerbating activity and NSAID use are the 
first steps. If the patient has a grade 3 or 4 injury, then ces­
sation of the exacerbating activity for 2 to 4 weeks until the 
pain is no longer present at rest is necessary. Selective 
strengthening of the vastus medialis obliquus (VMO), or­
thotics, and alteration of mechanical forces when pedaling 
(for cyclists) can also relieve symptoms. Lateral deviation of 
the foot while extending the knee allows more medial track­
ing of the patella during exercise and forces the VMO to per­
fonn more of the quadriceps function. Stretching to reduce 



both hamstring and quadriceps tension is an important com­
ponent of the rehabilitation of RPPS. As with all overuse in­
juries, a graduated increase in exercise duration at a rate of 
10% per week, with relative rest periods every 3 to 4 weeks, 
may prevent recurrence of the symptoms. 

Tibial Periostitis ("Shin Splints") 
Tibial periostitis is the most common overuse injury in recre­
ational runners and is often confused with other lower leg 
pain syndromes.25 Any pain in the tibial area is often labeled 
"shin splints" but must be differentiated from anterior com­
partment syndrome, patellar tendonitis, or a simple muscular 
strain. The primary cause of tibial periostitis is mechanical; 
the attachment of a calf muscle is strained due to the pound­
ing of running on a mechanically deficient foot. A recent in­
crease in duration of running often triggers shin splints if the 
increase is too rapid and there is no rest phase. Over 4 to 8 
weeks after such increases in training, this condition pro­
gresses to involve the bone by disrupting the periosteum and 
cortex. 

Diagnosis 
Most patients with this syndrome have pes planus, which re­
sults in tibialis posterior tendonitis initially. Their pain is 10-
ca1ized to the lower third of the medial aspect of the tibia. Pa­
tients with pes cavus have anterior tibialis tendonitis with pain 
localized laterally on the ntiddle or upper tibia. If other calf 
flexors are involved, the pain may be deep in the calf, re­
sembling a deep vein thrombosis (DVT). Homans' sign may 
be positive in these patients because the posterior aspect of 
the tibia is inflamed. If point tenderness is present, x-ray stud­
ies are indicated, with careful attention being paid to subtle 
changes in the cortical margin in the area of pain. 

Management 
Table 52.3 delineates rehabilitation strategies for this injury. 
The importance of adequate rest and graduated resornption of 
exercise with cycled rest phases cannot be overemphasized.26 

Aggressive stretching of the calf muscles, twice daily icing 
the affected area, and NSAIDs are essential adjuncts to ad­
justments in the training program. Corrective arch supports 

Table 52.3. Overuse Injuries: Staging and Rehabilitation 
Stage Symptoms 
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for either pes planus or pes cavus are necessary if these con­
ditions are present. Combining strength training with re­
sumption of running will enhance tendon healing and adap­
tive cortical thickening. 

Jones' Fractures (Proximal Fifth 
Metatarsal Fractures) 
Overuse injuries of the foot can occur in multiple sites in­
cluding the metatarsal, tarsal, and sesamoid bones. Jones' and 
sesamoid bone fractures have very high rates of nonunion 
(50--90%).27 These stress fractures must be detected and 
treated early to prevent this complication. Jones' fractures are 
primarily seen in distance runners, especially in those with a 
recent increase in activity. There is usually a history of an­
tecedent pain for several weeks at the attachment of the per­
oneus brevis tendon to the proximal fifth metatarsal. 

Diagnosis 
Pain and tenderness at the site are universal. Inversion of the 
ankle, causing stress of the peroneus brevis tendon, or at­
tempts to evert the foot against stress also localize pain to the 
proximal head of the fifth metatarsal. Radiographs may show 
evidence of cortical thickening, sclerotic changes within the 
medullary bone, or a true fracture line. The more proximal 
the fracture, the higher the risk of delayed union. If the radi­
ographs are negative, but if there is significant tenderness, 
then a bone scan should be perfonned because of the high 
rate of false-negative radiographs for this fracture. 

Management 
All athletes with evidence of stress fracture on bone scan or 
sclerotic changes on x-ray should be referred for possible 
screw placement.28 If there is evidence only of a periosteal 
reaction, without visible fracture or medullary sclerosis, the 
foot should be placed in a non-weight-bearing short leg cast 
for 4 to 6 weeks and follow-up films obtained when pain-free 
to ensure that healing has been complete. Despite appropri­
ate care, avascular necrosis may occur, requiring grafting of 
the bone. After the fracture is healed, the athlete may gradu­
ally return to the activity, with close follow-up to prevent re­
currence of symptoms.29 

Rehabilitation 

Pain with maximal exertion, resolves after 
event; nonfocal exam 

Decrease activity to 50~70%, ice, NSAIDs for 7 days; every other 
day training 

Pain with minimal exertion, resolves in 
<24 hours; minimal tenderness 

Pain despite rest, not resolved within 48 
hours; tender on exam, mild swelling 
of tendon 

Continual pain, stress fracture, point 
tenderness and swelling 

NSAID - nonsteroidal antiinflammatory drug. 

Decrease activity to 50%, ice, NSAIDs for 10-14 days; every other 
day training 

Stop activity 2--4 weeks or until pain free; ice, NSAlDs; resume 
training at 50%, increase by 10% per week; every 4 weeks 
reduce to 50% 

Immobilize if indicated; rest 4~6 weeks until pain free; ice, NSAIDs; 
resume training at 50%, increase by 10% per week; every 4 weeks 
reduce to 50% 
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Prevention of Injuries 
The primary focus of injury prevention stems from under­
standing the mechanisms of injury. In contact or collision 
sports, appropriate protective equipment is essential in re­
ducing the severity of injuries sustained by the participants. 
Wearing protective helmets substantially reduces risk of head 
injuries in many collision sports. In sports where the risk of 
falls is prominent, use of wrist guards and knee pads can re­
duce injuries to these joints. Alpine skiers must use releasable 
bindings that are adjusted appropriately for their weight and 
skill level to reduce the risk of ligamentous knee injuries. 
Overuse injuries can be prevented by developing graded train­
ing programs that allow time for compensatory changes in 
tendons and bones to prevent inflammation. Orthotics and fo­
cused training of muscle groups can correct mechanical prob­
lems that could lead to overuse injuries. 

The second aspect of injury prevention is maximizing the 
strength, proprioceptive skills, and the flexibility of the ath­
lete. Appropriate off-season and preseason training of ath­
letes, coaches, and trainers can substantially reduce injuries 
during the regular season. 
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COMMON CLINICAL PROBLEMS 

53 
Care of the Obese Patient 

Michael T. Railey 

An estimated 97 million adults in the United States are over­
weight or obese. Obesity is the most common nutritional dis­
ease of the Western world. l The number of overweight Arner­
ieans has increased from 20% to 34% over the last 10 to 12 
years, with one half of adults overweight and one of three 
obese,2 Twenty-five percent of children and adolescents are 
also considered obese.2,3 In the United States, the prevalence 
of obesity is highest among African-American women 
(48.6%) and Mexican-American women (46.7%).2 The rea­
sons for this are multifactorial and strongly imply that effec­
tive treatments will have to include management plans that 
encompass cultural awareness. Management of obesity is in­
dividualized, complicated, and often frustrating for both pa­
tient and pbysician.4 Obesity is associated with numerous 
health risks. Excess body weight increases the risk of devel­
oping cardiovascular disease, hypertension, diabetes, and 
many other diseases5'" (Table 53.1). The direct health care 
costs of treating obesity and its related diseases have been es­
timated to be $45.8 billion per year. 1 ,9,10 Indirect costs due to 
loss of income amounts to another $23 billion annually. 9 

Etiology 
Obesity is a very complex and heterogeneous disease; its patho­
genesis involves genetic influences combined with an imbalance 
between caloric intake and energy output. Other elements that 
play an additional role in the development of obesity include 
race, age, gender, and enviromnental and psychosocial factors. 
More specific evidence is rapidly accumulating, in the study of 
the genetic components of obesity. Researchers have identified 
an appetite suppressor released from fat cells called leptin.', Fnr­
ther interest has focused on the Db or "obesity" gene and its sub­
types." The current model for a clinical approach to this diffi­
cult-to-treat condition is that of a chronic disease with a definite 
genetic influence requiring treatment on multiple levels, pre­
dominantly directed at environmental and behavioral changes. 

Diagnosis 
The measurement of height and weight should be a part of 
every comprehensive patient visit. Initially, the Hamwi prin­
ciple can be used to estimate ideal body weight (IBW) in 
screening for endogenous obesity.9 mw is estimated using 
this principle (Table 53.2). When IBW is exceeded, body mass 
index (BMI) should also be calculated or determined using 
Figure 53.1; this value is recorded in the permanent medical 
record for future reference.5 The calculation can be made by 
dividing the patient's weight in kilograms by the square of 
the height in inches as a BMI greater than or equal to 30. 
Morbid obesity is considered a BMI of 40 or more.12 

Deposits of fat in the upper body leading to particular con­
figurations also put an individual at higher risk for metabolic 
abnormalities and the ravages of the obesity syndrome.5 

Sometimes referred to as "apple or pear" configurations, the 
waist to hip ratio (WHR) has been the most widely accepted 
practical method of classifying body fat distribution.13 Mea­
suring the smallest circumference below the rib cage and 
above the navel as the waist circumference, and the widest 
circumference at the posterior of the buttocks over the greater 
trocanters as the hip circumference, a ratio (waist to hip) is 
obtained. A WHR of 0.95 or less for men and 0.85 or less in 
women are the nonnal cutoff points.1.5,13 Elevated measure­
ments indicate increased risk for associated illnesses (see 
Table 53.1).5.9.13 

There are rare secondary causes of obesity, which must be 
considered prior to constructing a treatment plan. These sec­
ondary causes include hypothalamic obesity due to trauma., 
malignancy, inflammatory disease, Cushing syndrome, 
growth hormone deficiency. hypogonadism, hypothyroidism, 
polycystic ovary syndrome, pseudohypoparathyroidism, and 
insulinoma.9 These potential causes are uncommon but should 
be considered as a part of the differential diagnosis. In each 
case, history, physical exam, and laboratory testing can be 
used to rule out these disorders. 
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Table 53. 1. Health Complications of Obesity 

Hypertension 
Diabetes 
Cancer (breast; possibly colon; others) 
Dyslipidemias 
Arthritis 
Depression 
Cholelithiasis 
Coronary Artery Disease 
Obstructive sleep apnea 

Multiple autosomal-recessive defects have been described 
in association with human obesity. Dysmorphic mutations as­
sociated with human obesity inc1ude Prader-Willi, Cohen. 
Carpenter, Hardet-Hiedl, and Alstrom syndromes.9 

Medications occasionally are implicated in the genesis of 
obesity. These inc1ude phenothiazines, steroids. lithium, an­
tiserotoninergic compounds, neuroleptics, and tricyc1ic anti­
depressants.9 

Constructing a 
Treatment Plan 14-18 

Once a patient has been determined to be overweight or obese 
(having ruled out secondary causes), a treatment plan must 
be fonnulated. This should be discussed in detail with the pa-
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Table 53.2. Determination of Ideal Body Weight 

Men: 106 Ibs for 5 feet in height plus 6 Ibs for each 
additional inch 

Women: 100 lbs for 5 feet in height plus Sibs for each 
additiona l inch 

light frame: reduce estimate by 10% 
Heavy frame: add 10% 

tient. Obesity. especially in a society where beauty and thin­
ness is held in high esteem, is difficult to manage and often 
accompanied with bouts of depression and extreme frustra­
tion for patients.4 Depending on the staging of the patient. a 
nutritional consultation can be extremely important in getting 
off to a good start. The approach to management must be mul­
tilevel , and include detailed instruction and planning for ex­
ercise along with reduced-intake meal planning to create the 
necessary caloric deficit. In some instances, medications are 
useful either in the beginning of the treatment plan or as a 
continuous supplemental tool to maintain consistent progress 
to goaL 

The family physician must probe for any emotional and 
psychological issues that serve to impede or contribute to 
blocking weight loss attempts. Personal family problems, 
marital dysfunction, and financial worries can be at the root 
of inconsistent weight management. Any significant social 
mores such as varied concepts of what constitutes beauty and 
idiosyncrasies common to specific populations should be 
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Fig. 53.1. Determination of body mass index. 



taken into account in counseling. Obese patients are surpris­
ingly frequently unaware of modifying factors in their lives 
that influence their success in losing weight. 17.18 These fac­
tors include personal health belief systems, such as helieving 
extra weight is attractive to some persons; race; nutritional 
hahits; and hair care issues. such as avoiding perspiration to 
protect chemical treatments. IS If necessary, supportive psy­
chotherapy or referral for counseling might be necessary, and 
should not be overlooked. 

Exercise 
Developing a pattern of routine exercise is one of the most dif­
ficult areas of change for the overweight patient. Many patient" 
have lost or never had an appreciation of exercise for fun and 
energy production. IS•18 They instead envision the drudgery of 
work and depletion of their energy in association with exer­
cising. Exercise then becomes an unpleasant task, and pleasure 
is not taken in the process. Long-tenn success is in many re­
spects dependent on changing these erroneous concepts. 15.19 

The patient who becomes "addicted" to an exercise regime in­
variably enjoys a better outcome even if weight loss goals are 
incompletely realized, due to improved self-esteem (also see 
Chapter 8). Chronically overweight patients frequently overes­
timate the amount and quality of effective calorie burning ex­
ercise that they accomplish while underestimating the amount 
of food taken in. IS This is a deadly self-deceit, which must be 
uncovered and brought into the patient's consciousness to in­
crease the opportunity for success. 18 If the clinical history is 
not taken meticulously, the patient will continue believing mis­
infonnation about how much exercise is necessary for effec­
tive negative calorie balance. 

A minimum of 4 or S days per week should be exercise 
days,5,12 with each session lasting for at least 20 to 30 min­
utes. The patient's pulse should reach 60% to 80% of the age­
specific target heart rate maximum as a goal. 14.lS Physicians 
should give overweight patients-in writing, on a prescrip­
tion pad-an "exercise prescription," including suggested 
length of time for activities and the target pulse, which is cal­
culated by subtracting their age from 220 and multiplying by 
0.6 and 0.8 to get a range. Patient education charts and hand­
outs with calorie-burning equivalents are very helpful to teach 
the concept of caloric deficit through increasing activity and 
decreasing intake. Encouraging incorporation of more walk­
ing, climbing stairs, and manual activities into daily routine 
is also beneficial. 1.14,16 It is critical for the patient to under­
stand that temperature and weather changes must not deter 
efforts to maintain exercise. Many patients believe that pleas­
ant weather is the only time to exercise. 15,IS 

Food Intake 
Many physicians refer patients for dietary counseling to deter­
mine and resolve the difficult problem of what and how much 
to eat. Another relatively simple approach that primary care 
physicians can incorporate into their practice is to detennine 
by dietary history an estimate of the calories consumed daily, 
and then to assist the patient in diminishing SOO calories per 
day from that starting point.:'i,16 This sets a goal of appmxi-
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mately a 3500-calorie deficit per week, leading minimally to a 
I pound per week weight loss calorie deficit. Many patients 
have difficulty in ascertaining exactly how much of each type 
of food on a percentage basis they should eat. Keeping daily 
total fat under 30% is a fair approximation of a more healthy 
diet. Generally the normal healthy diet has 30% to 3S% fat, 
15% protein, and about 50% carbohydrate (combined simple 
and complex). Measuring exact quantities of food often leads 
to "bum out" over the long haul. Changing habits by reducing 
excessive quantities of the wrong types of foods in large 
amounts frequently leads to better compliance. IS 

Medications 
Overweight patients often inquire about the use of medica­
tions to enhance weight loss. These agents can be very help­
ful, but should not be considered the primary solution. Con­
sider medications for patients who have a BMI >30, or for 
those with a BMI >27 and a condition such as arthritis, dia­
betes, or hypertension. Be aware of the contraindications. The 
following medications are currently thought to be useful as 
adjuncts for weight loss. The patient should be warned that 
behavioral and lifestyle changes must accompany any med­
ications if success is to be realized. The development of tol­
erance to these medications is also very common, and physi­
cians must be prepared with new plans and encouragement 
when plateaus are reached. In all cases, cessation of the drug 
has been shown to result in rapid reaccumulation of weight 
if lifestyle changes are not accomplished and maintained. l ,2o 

Sibutramine (Meridia) 
This drug suppres~es appetite by blocking reuptake of nor­
epinephrine and serotonin. Long-term safety is unknown. The 
medication has been associated with blood pressure elevation, 
dry mouth, insomnia, headache, and constipation. The usual 
dosage is 10 to 15 mg daily.1,20 One approach is to try 10 mg 
for 60 days, and then 15 mg for another 60 days. If satisfac­
tory weight loss is not achieved after this regime, the likeli­
hood of success is very low. 

Or/istat (Xenica/) 
Orlistat has been used safely in studies for up to 2 years. Pa­
tients have been found to lose weight with slow regain. Chem­
ically, tetrahydrolipstatin is a lipase inhibitor and it decreases 
absorption of dietary fat. Use of this medication is contraindi­
cated if the patient has a chronic malabsorption syndrome.2° Ad­
ver~e gastrointestinal effects are oily spotting, flatus, increased 
defecation, and fecal incontinence. The usual dose is 120 mg 
three times a day, taken with the three main meals. I 

Phentermine (Adipex-P, lonamin) 
This medication stimulates release of norepinephrine and is given 
before meals to reduce appetite. The usual starting dose is 24 to 
37.S mg daily given either in divided doses or a single dose. 
Drugs from this group tend to produce more adverse effects than 
sibutramine.2o These include dry mouth, gastrointestinal (GI) dis­
comfort, nervousness, dizziness. hypertension, insomnia, tachy­
cardia, agitated states, and libidinous changes.1,20,21 This class 
of drug~ also includes diethylpropion (Tenuate) and phendime-
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trazine (Bontril). Their contraindications and side effects are 
similar to those of phentermine. 

Surgical Options 
There is a place for surgical or bariatric treatment for obe­
Sity,l which should be reserved for patients who are clinically 
severely obese with a BMI 2:40 kg/m2. Patients with a BMI 
>30 and one or more comorbid risk factors, such as diabetes, 
hypertension, arthritis, hyperlipidemia, or sleep apnea; and 
have been resistant to nonsurgical therapy are also considered 
candidates. Individuals who have made only minimal effort to 
lose weight by exercising and reducing intake should not be 
routinely referred for bariatric surgery for their convenience. 

Currently, for those patients who appropriately qualify, the 
most successful procedures have been the Roux-en-Y gastric 
bypass or vertical banded gastroplasty procedures. l These sur­
geries have resulted in a 40% to 70% loss of excess body 
weight. The gastric bypass procedure is more effective than 
gastroplasty alone. 1 In experienced hands at most large med­
ical centers, perioperative mortality is less than I %. Many of 
these patients become independent of antihypertensive and di­
abetic medications. Improvements in the symptoms of de­
generative arthritis can be anticipated. Risks include anasto­
motic leaks, wound infections, stomal stenosis, and incisional 
hernia. 1•l4,16 Postoperative metabolic complications include 
vitamin and mineral deficiencies, especially iron and vitamin 
B\2. Some patients experience chronic nausea, vomiting, 
dumping syndrome, or constipation. 1 

Fad Diets 
A fad diet is a weight loss scheme that touts a rapid result with 
very little effort. Many of these diets work for short periods of 
time, but usually have drawbacks of craving, nutritional inad­
equacy, or difficulty in maintenance. The successful diet al­
ways results in diminished overall total daily calories while si­
multaneously providing appropriate nutrients, vitamins, and 
minerals. Each diet should be analyzed individually for ade­
quate amount') of protein, carbohydrate, fat, and tluid content. 
If necessary, seek a certified dietary consultation to evaluate 
diets or dietary supplements. Caution patients about the use of 
diets that include appetite-suppressant additives or over-thc­
counter food supplements, which could prove to be metaboli­
cally dangerous,J,20.2J especially with comorbid conditions 
such as hypertension. Many of these supplements have caf­
feine, guarana, and or rna huang (ephedrine) to make the pa­
tient feel energetic about the program. There are no easy "fad" 
diet answers to the dimcult problem of obesity. 

Summary 
Obesity is a serious chronic disease fraught with frustration, 
low self~esteem, multiple setbacks, and a poor prognosis for 
most patients.s Success must be measured individually, and 

patients must remain under continuous periodic medical at­
tention to detect psychological, personal, and behavioral in­
fluences that can lead them back to previous bad habits. Re­
straint in eating, evaluation, therapy for emotional problems, 
continuous exercise, and lifestyle changes are the only inter­
ventions that can result in permanent weight 10ssY.l1.2J In 
some cases personal and or genetic influences are so power­
ful that surgery is the only option left. Physicians treating 
these patients must take special care to remain encouraging 
and nonjudgmental in managing this tremendous medical 
problem that affects a large segment of society. 
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54 
Home Care 

David B. Graham 

The adage that "a picture is worth a thousand words" hold<; 
especially true for the provision of medical care in the home. 
A single home visit can be worth countless hours of patient 
contact in the office. McWhinney I describes the family physi­
cian who works in the home as a "practicing ecologist," one 
who studies living things in their environmental home. Home 
care has always been an essential part of health care delivery 
and remains equally important in the technology-driven world 
of 21st century medicine. 

Trends in Home Care 

The Aging u.s. Population 
As the population of the United States ages, there is a dramatic 
increase in the number of patients who are elderly and frail. 
Currently, 13% of the U.S. population is over 65 years old, 
which is estimated to rise to over 20% by 2025.2 However, 
home care in the U.S. is far behind other industrialized nations. 
In England and Wales in 1992, home visits averaged 229 per 
1000 patient-years, and those over R5 years old received 3009 
visits per 1000 patient-years. 3 By contrast, in 1993 the U.S. av­
erage was 26.6 visits per 1000 patient-years, representing a 
mere 0.2% of all Medicare reimbursement to physicians.4 

Explosive Growth in the Home Health Industry 
While physician home visits remain low, the home health care 
industry is booming.2.5-7 From 1989 to 1995, the number of 
home health agencies, both for-profit and not-for-profit. grew 
by over 50%, and Medicare spending for home health services 
rose sixfold,6 now standing at over $22 billion per year.2 Over 
90% of all physician home visits are to elderly patients,4 and 
those over 65 years of age represent 48% of total hospital in­
patient charges.s Home care helps minimize hospital costs; 
however, it identifies additional problems and the need for more 

services, thereby increasing the total health care bill. i .2,4--6 Ad­
ditionally, Welch et al6 found that the majority of home health 
care is for long-tenn management of chronic conditions; only 
22% of visits were within 30 days of discharge. 

Medicare Reimbursement for Home Care Services 
Tn January 1998, the Health Care Financing Administration 
(HCFA) added six new common procedural terminology 
(CPT) codes for home eare5.9•10 (Table 54.1). HCFA also in­
creased reimbursement for care plan oversight (CPO),1O,ll al­
lowing physicians to bill for time spent on indirect patient 
management and for the certification of home health services 1 

(Table 54.1). These changes make home care financially fea­
sible for the busy family physician.4,5,9.12,13 

Specifics of a Home Care Practice 

Physicians Who Make Home Care Visits 
In the 1930s, home care represented 40% of all U.S. physician­
patient interactions. After World War II, this fell to 10% in 
the 1950s and to 0.6% in the 1980s.4 Family physicians do 
the majority of home care,2,4.11-15 making about 21.2 home 
visits per year in 1991 1,1.':\ however, 35% made no home vis­
its that ycar. 1 Statistically, the home care physician was a male 
family physician with a longer time in solo or small group 
practice, caring for chronic illnesses,14 living in the North­
east,15 and making frequent home health agency referrals.13 
This situation is changing. 

Patient Selection 
The range of patients and problems cared for in the home is 
broad and challenging. Meyer and Gibbons4 described typi­
cal patients receiving home visits as over 82 years old, sicker, 
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Table 54.1. CPT Codes for Home Care Services and HCPCS Codes for Care Plan Oversight 

Home care services 
Time 

New patient History Exam MDM (minutes) 

99341 PF PF SF 20 
99342 ExPF ExPF LC 30 
99343 D D MC 50 
99344 Comp Comp MC 60 
99345 Comp Comp HC 90 

Note: patient 99345 is typically unstable and requires immediate physician attention. 

Established Time 
patient History Exam MDM (minutes) 

99347 PF PF SF 15 
99348 ExPF ExPF LC lO 
99349 D D MC 40 
99350 Comp Comp MC-HC 72.5 

Note: patient 99350 may be unstable and requires immediate physician attention. 

Care plan oversight (CPO) 
New HCPCS code Former CPT code Level of service 

G0179 
G0180 
G0181 
G0182 

N/A 
N/A 
99375 
99378 

Recertification of home care 
Certification of home care services 
>30 minutes (home health) 
> 30 minutes (hospice) 

CPT = current procedural terminology; MOM = medical decision making; PF = problem focused; ExPF = expanded problem 
focused; D = detailed; Comp = comprehensive; SF = straight forward; LC = low complexity; MC = moderate complexity; HC = 
high complexity; HCFA = Health Care Financing Administration; HCPCS = HCFA Common Procedure Coding System. 

Source: Current Procedural Terminology (CPT) 2001,10 with permission. See this document for full details and explanations of 
documentation requirements. 

and more likely to be hospitalized or to die within the next its can be categorized as urgent/emergent, continuity/ongoing 
year. However, family physicians should consider all age care, or consult/comprehensive assessment.2,5,12 One must be 
groups in their home care profile2-5,l6 (Table 54.2). Common proactive and schedule regular visits rather than simply react 
home care diagnoses include hypertension, congestive heart to acute needs,I,5 Patient preference is a hallmark of family 
failure, diabetes mellitus, chronic obstructive pulmonary dis- medicine, and many patients prefer the reassurance and COffi­

ease, osteoarthritis, and cerebrovasculardisease.3,4 Home vis- fort of a professional coming to the home.7 

Table 54.2. Potential Home Care Patients 

Elderly and infirm 
Disabled-physically and mentally 
Extreme difficulty traveling to the office 
Hospice care/terminally ill 
Patients receiving home health nursing 
Management of chronic illness 
Acute care to avoid emergency room visits 
New baby/postpartum checkup 
Patient, family, or teen in distress 
Adolescents at risk (behavioral and medical) 
Wound care and management 
Comprehensive evaluation 

After hospital discharge 
Medication management 
Noncompliance 
Tenuous health status 
Excessive utilization of medical services 

Safety evaluation 
Uncertain quality of caregiver 
Suspected child or elder abuse 
Suspected addiction/alcoholism 

Source: Adapted from AAHCP,s with permission. 

Home Health Care Team 
The multidisciplinary approach to home care includes nurses, 
phannacists, dietitians, home aides, physical, speech and oc­
cupational therapists, social workers, and mental health coun­
selors.2,5,12 It is essential to have a designated coordinator 
who can answer calls, establish visit schedules, plan routes, 
relay information between team members, and coordinate re­
ferrals. 5 Weekly or monthly meetings help facilitate commu­
nication and improve care.5,7 

Benefits of Home Care 
Home care provides distinct benefits to both patients and fam­
ily physicians: improved quality of patient care, increased pa­
tient satisfaction, and increased personal satisfaction.1,2.4,5,12,15 
Other benefits include improved continuity, less money spent 
on transportation, increased support for family caregivers, pre­
vention of falls, and treatment of depression. 1,2,5,7.12 However, 
outcomes data are either scarce or conflicting,17 and there is a 
distinct need for studies measuring the benefits of home 
care,7.17 Most physicians cite the lack of training as the pri­
mary barrier to increased home care; other barriers include poor 



Table 54.3. Black Bag for the 21st Century: Equipment and 
Supplies for the family Physician's Home Care Bag 

Equipment 
Patient's chart 
Street map 
Stethoscope 
Sphygmomanometer-three sizes 
Penlight 
Handheld otoscope/ophthalmoscope 
Tongue blades 
Sterile cotton-tipped applicators 
Ear speculums 
Gloves 
Lubricant 
Hemoocult cards and developer 
Tuning fork 
Bandage scissors 
Tape measure 
Personal data assistant (Palm, Visor, etc.) or laptop computer 

with modem 
Drug interaction program 
Cellular telephone 
Dictaphone 
Prescription pads 
Home health agency/referral numbers 
Laboratory and radiology requisition forms 
Home visit progress notes 
Reflex hammer 
Chart forms and surveys 
Pulse oximeter 
Peak flow meter 
Blood glucose monitor 
Scale 
Sterilized supplies-multiple of each 
Hemostats 
Scissors 
Forceps 
Scalpel (#15, #11) 
Syringes (3/ 5/ 10 cc) 
Needles (18 G, 22 G, 27 G 1.5 in, 30 G 1.0 in) 
Alcohol, Betadine wipes, and swabs 
Suture removal kits 
Dressings and supplies 
Sterile gauze-multiple sizes 
Nonstick dressings 
Petrolatum gauze 
Triple antibiotic ointment 
Tape 
Rapid Strep test kit 
Culture swabs 
Urine/specimen cup 

reimbursement, perceptions of inefficiency, lack of time, and 
lack of technical support1,2,5-7,9,1l,13,16 With a systematic ap­
proach and proper planning, these barriers are easily overcome. 

The Home Care Visit 

Equipment and Supplies 
The family physician's "black bag" of the 21st century con­
tains many basic tools that have not changed in 50 years l8 ; 

however, several pieces of equipment are new. In 1950, Dr. 
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William Gordon described the physician's home care bag as 
"'a container of equipment and medications which when com­
bined with the knowledge of the physician gives relief to the 
suffering and often is the difference between life and death."18 
An extensive set of supplies may be included to assure the 
family physician greater preparedness (Table 54.3). Family 
physicians today must be cautious because of those seeking 
to steal narcotics and may choose to carry a less conspicuolls 
case. 

Small supplies of certain medicines may prove helpful in 
acute emergencies; however, these would only be used to sta­
bilize a patient while awaiting the arrival of the home health 
or hospice team member with a more comprehensive formu­
lary or while anticipating transport to an acute care facility. 18 
Maps, chart fonns, and evaluation tools such as the Geriatric 
Depression Scale (GDS),19 Folstein mini-mental status exam 
(MMSE),20 and measures of activities of daily living (ADL)21 
and instrumental ADLs22 should also be included in the home 
care kit (see Chapters 23, 25, and 32). The family physician's 
black bag must be continuously reevaluated, adding or re­
moving items as space and usefulness dictate. 

Logistics 
One can maximize productivity by clustering visits in geo­
graphic areas.5,9,12 An employee, acting as both chauffeur and 
medical assistant, can draw blood, perform electrocardio­
grams (ECGs), and phone in prescriptions, leaving the physi­
cian free to make phone calls, coordinate care, and dictate 
notes en route to the next home.2,5,9,12 Directions to the pa­
tient's home and telephone numbers for home health agen­
cies and family contacts should be on the front of the 
chart.2,',12 A confmnatory telephone call helps to assure that 
key family members and support persons will be present. 2,' 

Patient records are always confidential and should be locked 
in the trunk: or somewhere out of sight. 5 

Comprehensive Assessment 
There are many models available for comprehensive assess­
ment in home care.2,5,12 Unwin and Jerant2 have adopted a 
mnemonic to guide them through each visit (Table 54.4). Oth­
ers advocate using preprinted forms to direct the home visit. 
to document their assessment, and to assure accurate coding 
for billing purposes2,5,12 (Figure 54.1). The observations and 

Table 54.4. The INHOMESSS Mnemonic: A Model for Home 
Care Assessments 

Immobility 
Nutritional 
Home environment 
Other people 
Medications 
Examination 
Safety 
Spiritual 
Services 

Source: Unwin, BK, Jerant, AF. The home visit. Am Fam Physi­
cian 1999;60(5), with permission. 
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Home Visit Progress Note 
Date:--__ 

Patient's Name: --------------
Address: changed Y N ___________ _ 

Telephone number: changed Y N ________ _ 

Primary family caregiver/support: ---------
Address ______________ _ 
Phone _______________ _ 

Reason for Visit: _____________ _ 

HPI: 

PMSFHx: changes Y N 
details: 

ROS: 

ADl/IAD! 
Ambulation 

Assist device 
Supports/Rails 
Falls 

Bathing 
Toileting 
Grooming 
Dressing 
Feeding 

Finances 
Managed by whom? 

Assessment/Plan: 
l. 
2. 
3. 
4. 

Home Environment 
Neighborhood 
Cleanliness (smells) 
Phone (contact #s) 
Furniture 
Bed 
Kitchen 
Food & nutrition 
Bathroom 
Lighting & electric cords 
Heating & NC 
Rugs & Stairs 
Fire detection & suppression 
Water: City, Well, Temp 

Provider: ----------------
Insurance: changed V N __________ _ 

Primary home health contact: 

Name:---------------
Phone: ______________ _ 

Pager/Emergency: ___________ _ 

Person requesting visit: ------------

Physical Exam: General: 
Height·_-- Weight: __ BMI: __ 
BP: __ HR: __ RR: __ Temp: __ 
HEENT: 
LUNGS: 
CV: 
ABD: 
GU/GI: 
EXT: 
NEURO: 
LYMPH: 
SKIN: 
OTHER: 

Medications 
Chart updated Y N 
Pill box Y N 

Who fills it? 
Vitamins 

Herbals 

New meds? 
Rx by whom? 

OTC meds 

Alcohol & drugs 

Problem List: updated Y N 

Referrals: 

Additional dictation: V N 

Support-frequency 
Family visits 
Friends 
Pastor 
HH nurse 
HH aide 
Meals 

Advance Directive 

Billing/Coding: 
New 
Established 

99341 
99347 

History __ 
99342 
99348 

Exam 
99343 
99349 

MDM 
99344 
99350 

Time 
99345 

Signature: ________________ _ 

Fig. 54.1. Sample progress note for home care visits. 

information gleaned from home care begin on the street.2,5,12 

The proximity to the local phannacy, grocery store, and other 
shopping is valuable information when assessing the home 
care patient. Great insight regarding ADLs and financial sta­
bility can come from comparing the patient's home to others 
in the neighborhood.2,5 

Mailing an information packet in advance may increase ef­
ficiency, especially for the new patient visit. This packet 
should have chart forms for the patient and caregivers to com­
plete that include demographics; past hospitalizations; med­
ical, surgical, and family histories; medications with doses; 
and advance directive forms.5 A complete review of this in-



formation puts the physician ~everal steps ahead on arrivaL 
Specific measures of function such as the GDS,19 MMSE,lO 
and ADLs21 ,22 should be administered at the first visit and 
multiple times thereafter to assess the patient's level of ~ta­
bility and overall safety in the homc. The best measure of pa­
tients' ADLs, however, is watching them perform the~e ac­
tivities in the home. 

Entering the patient's home is an act of humility that gives 
patients greater control over their care. I Witnessing family 
values, represented by memorabilia on the wails, and ob­
serving the patient-caregiver interactions add further insight 
into the patient's needs. When assessing nutritional status, 
nothing compares to a simple glance in the cupboards and 
rcfrigerator.2.5 A thorough analysi~ of the patient's pill bot­
tles and medicine cabinet is essential and often reveals in­
consistent dosing habits and many herbal products not pre­
viously discussed. A drug interaction program on one's 
hand-held or laptop computer is invaluable. As the family 
physician's experience grows, surveying the home for haz­
ards will hecome second nature. Performing the physical ex­
amination, whether on the sofa or at the patient's bedside, 
is comforting, therapeutic, and shows respect for the indi­
viduaL 1 The family physician should review the patient's 
overall management plan and coordinate with the home 
health agency and other service providers at each vi~il. A 
methodical approach to each visit ensures quality and im­
proves patient care skills. 

Documentation and Billing 
Effective documentation and coding ensures timely reim­
bursement and provides medical-legal protection.5.9.11 In a 
1992 study, physicians making many home health referrals 
spent over 4.5 additional hours per week on the phone and 
on paperwork managing their home care patients. 23 Using the 
care plan oversight CPT codes (Table 54.1) to bill for this 
time helps the home care physician remain financially sta­
ble. 11 Preprinted fOnTIS (Fig. 54.1) also provide an easy track­
ing system for quality improvement. a necessary component 
of all practices.2.5,1l,12 

Ancillary Services 
No longer is the home isolated from the realm of modern med­
ical technologies. Home services now include intravenou~ 
therapy, ECG monitoring. horne oxygen, laboratory services, 
diagnostic radiography, echocardiography, and more.'l·9,12 
However, these broad services have limited availability in the 
rural areas where home care is more commonly practiced.4,14 
The horne care physician must also coordinate community­
based resources such as meals on wheels providers, adult day­
care programs, and religious support groups. As times havc 
changed, physicians rely more heavily on technologic ad­
vances and have turned away from the home as a primary 
venue for meaningful care. I ,Hi Despite these technologic ad­
vances, most home care is still conventional clinical medicine 
and nursing. I A practice that has internal organization and ef­
ficiency will promote itself and allow the physician more time 
to care for patients in the home.5,9.l2 

Integrating Home Care 
into the Practice 

Financial Considerations 
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A practice that includes horne visits "demands meticulous 
care, accurate documentation, and frequent review of 
records."ll The first step is to develop a business plan and to 
examine the local medical culture with specific attention to 
potential referral base and overall payer miX.5,9 When choos­
ing home care alone, one may need to join an existing home 
care agency or seek funding support from a hospital or char­
itable foundation.5,9 When adding home care to an existing 
office practice, one must define a scope of practice and set 
specific limits with regard to the number of visits per day, ge­
ographic coverage area, availability for urgent care, and main­
taining continuity within the office.2.5,11,12 It is advisable that 
family physicians start with 1 or 2 half-days per month ded­
icated to home care. As the volume of home care grows, so 
will the demands on support staff. Higher complexity of vis­
its and increased coding levels make home care more finan­
cially succe~sruJ.Z.5,9 However, the volume and acuity of the 
visits must be sufficient to absorb increased overhead costS.5,9 

SUl'I'0rt Agencies and Organizations 
Many nationwide organizations can support the family physi­
cian who is embarking on the path of home care visits. The 
American Academy of Horne Care Physicians is an excellent 
resource and has links to other organizations through 
www.aahcp.org.24 Most major metropolitan areas have sev­
eral practice~ that are dedicated to horne care alone. 

Iml'lications for Training 
The single most common barrier to the expansion of home care 
is lack of training. Of the 130 U.S. and Canadian medical 
schools, only 15o/c, offer lectures in home care, and only 22% 
require at least one home visit in the clinical training years.25 A 
study of residency training programs found only 68% offering 
any teaching in home care with only 25% requiring home vis­
it<;::!6 Adequate and supportive training is one the greatest de­
terminants of physicians choosing to practice in the home.1,14,15 

The Future of Home Care 
by Family Physicians 
The changes and challenges of medical care in the 21st cen­
tury will surely be extreme. One way that family physicians 
can maintain their firm grasp of patient -centered care is to re­
turn to the home. Continuity of care, understanding family dy­
namics, cultivating family relationships, emphasizing quality 
of life, and responding to patient preferences are all pillars upon 
which family medicine is built. Providing home care responds 
to patient's needs in all of these areas. Typically reserved for 
frail and infinn elderly patients, horne care can be an exciting 
and rewarding adjunct to obstetrical, pediatric, and adolescent 
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care as well. Horne care improves patient satisfaction, builds 
strong relationships and offers personal rewards to the physi­
cians who practice it. Family physicians should strongly con­
sider home care as a valuable addition to their practices. 
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55 
Care of the Patient with Fatigue 

John Saultz 

Everyone experiences fatigue periodically as a result of hard 
physical labor or loss of sleep. Fatigue, loss of energy, and 
lassitude are also common symptoms experienced by patients 
with any of a large number of diseases. A patient who com­
plains of fatigue presents a difficult problem for the family 
physician because there are many possible explanations for 
it. The subjective nature of the complaint and the potential 
seriousness of some of the diseases in the differential diag­
nosis compound this difficulty. 

Background 
Fatigue is common in the general population and is present 
in at least 20% of the patients who visit a family physician. I --4 

Community~based surveys indicate that as many as 50% of 
the population report fatigue if asked.2,3 In the United States. 
fatigue is responsible for at least 10 million office visits and 
up to $300 million in health costs each year.s Valdini and col­
leagues6 determined that 58% of family practice patients with 
a chief complaint of fatigue were still fatigued I year after 
the initial visit. But, in the absence of identifiable underlying 
organic diseases, 19 studies examining the prognosis of 
chronic fatigue found only three deaths among 2075 patients.7 

Chronic fatigue lasting over 6 months has a population preva­
lence of 1775/100,000 to 6321/100,000. 1 Fatigue consistently 
ranks among the most common presenting complaints to fam­
ily physicians regardless of practice setting or culture, A sys­
tematic, organized, efficient evaluation of these patients rep­
resents an essential skill for all family physicians. 

Although fatigue is common and often persistent, many 
chronically fatigued patients defy diagnostic categorization. 
For centuries physicians have been perplexed by the diag­
nostic difficulties inherent in evaluating patients with chronic 
fatigue. Clinical syndromes have been defined to explain 
chronic fatigue including tenns such as fehricula, neurasthe-

nia, nervous exhaustion, Da Costa syndrome, chronic brucel­
losis, hypoglycemia, total allergy syndrome, chronic candidi­
asis, and chronic Epstein-Barr virus infection.s In 1987 the 
United States Centers for Disease Control (CDC) established 
a clinical definition for the chronic fatigue syndrome (CFS).9 
It was hoped that such categorization would facilitate clini­
cal investigation of the causes and most successful treatment<; 
for this problem. But the case definition did not clearly iden­
tify a clinically useful subset of chronically fatigued patients, 
and the definition was revised in 1994. 10 This chapter reviews 
a contextual, biopsychosocial differential diagnosis of fatigue 
and outlines a practical approach to evaluating and helping 
patients who complain of fatigue 

Clinical Presentation 
What are the characteristics of patients who complain of fa­
tigue to the family physiCian? There is a bimodal distribution 
of patient age, with a peak between the ages of 15 and 24 and 
a second peak at 60-plus years. Women complain of fatigue 
to the physician at least twice as often as men. 3--6,9.11,12 This 
excess may be explained by a higher incidence of fatigue in 
women, that women are more likely to tell the physician about 
fatigue, or that physicians are more sensitive to the ways in 
which women complain about fatigue. Fatigued patients tend 
to score lower than nonfatigued patients on tests that meas­
ure physical activity. They also score significantly higher than 
control patients on standardized instruments measuring anx­
iety and depression, and have a higher lifetime likelihood of 
being diagnosed with these disorders. 5,13,14 

It is useful to consider the clinical presentation of fatigue in 
different contexts depending on how the patient describes the 
problem. Some patients experience fatigue as part of a larger 
symptom complex in which the fatigue is identified only on 
detailed history or review of systems by the physician. Other 
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patients present with a chief complaint of fatigue. A third group 
of patients presents to the physician specifically with questions 
about CFS. Patients rarely report acute fatigue to the physi­
cian when they have an understanding of why the fatigue is 
present. For example, a patient who is experiencing a com­
mon viral illness usually expects fatigue to be part of the symp­
tom complex and is less likely to be concerned enough to com­
plain about fatigue to the physician. Such patients would not 
present to the family physician complaining of fatigue but 
would admit to fatigue on a review of systems. Thus fatigue 
is a secondary symptom to these patients. 

Most studies that have addressed fatigue in family practice 
have examined only those patients in whom fatigue was the 
chief or primary complaint. Such a complaint generally causes 
the physician to consider a long differential diagnosis of dis­
eases that may cause fatigue as a primary symptom. In this 
clinical situation, the ability to address a broad differential di­
agnosis in a cost -efficient manner is essential. CFS has re­
ceived substantial publicity in the lay press. For this reason, 
a number of patients present to the family physician with ques­
tions about this disorder. It is important for the family physi­
cian to understand the diagnostic criteria of CFS and to be fa­
miliar with the latest research in this area. 

Diagnosis 
Few patient problems illustrate the inadequacies of the bio­
medical model of diagnosis more clearly than does fatigue. 
A diagnostic model that examines the patient's complaint and 
attempts to detennine its cause and then apply a treatment 
regimen to that cause is called an "epidemiologic model." The 
traditional biomedical model of diagnosis is largely an epi­
demiologic model. A contextual model of diagnosis, instead 
of attempting to identify cause, attempts to identify associ­
ated symptoms and factors that make the patient's complaint 
easier to understand and manage. 15 Contextual diagnosis can 
include a biomedical approach to the patient but necessarily 
also inc1udes family, community, and sociocultural consider­
ations. What follows is a contextual approach to diagnosis 
when a patient complains of fatigue as a secondary concern 
or chief complaint, or has concerns about CFS. 

Fatigue as a Secondary Symptom 
Many of the most common problems seen by family physi­
cians are problems associated with fatigue. Chronic medical 
conditions such as diabetes, commonly prescribed medica­
tions such as antihypertensives, acute illnesses such as viral 
hepatitis, physiologic changes such as pregnancy, and stress­
ful life situations such as divorce may be associated with fa­
tigue. In these situations, fatigue often is identified as a sec­
ondary symptom and, from a diagnostic point of view, may 
be relatively unimportant. From a contextual point of view, 
however, the family physician is interested in the degree to 
which the patient's fatigue is interfering with job perform­
ance, family relationships, physical activity, or sexual activ­
ity. The contextual approach requires the physician to be as 
interested in the effects of symptoms as in their cause. Thus 

when fatigue is a secondary symptom, its importance may rest 
with its effect on the patient's lifestyle and coping skills for 
the underlying illness. 

Fatigue as a Presenting Complaint 
Few clinical situations more fully exercise the skills of a fam­
ily physician than the patient who presents with a chief com­
plaint of unexplained fatigue. Table 55.1 lists some of the 
medical and psychosocial problems associated with a chief 
complaint of fatigue. Evaluation of such a patient begins with 
a careful, comprehensive medical history, which includes a 
detailed psychosocial history including symptoms of depres­
sion, sleep disorders, anxiety disorders, substance abuse, and 
the marital and sexual experience. 

The most common causes of fatigue as a presenting com­
plaint to a family physician are depression, life stress, chronic 
medical illnesses, and medication reactions. The history must 
also include information about the other symptoms of such 
illnesses as those listed in Table 55.1. 

The complete medical history is followed by a careful phys­
ical examination. Areas of particular importance on the phys­
ical examination are the thyroid gland, cardiovascular system, 
rectum, pelvis, and mental status (for associated signs of de­
pression or anxiety disorders). 

Table 55.1. Diagnoses Associated with Fatigue 

Infectious diseases 
Viral syndromes 
Mononucleosis 
Hepatitis 
Pharyngitis 
Endocarditis 
Urinary tract infections 
HIV infection 
Tuberculosis 

Toxins and drug effects 
Medication side effects 
Alcohol and drug abuse 
Chronic poisoning 

Endocrine and metabolic 
problems 

Electrolyte disturbance 
Hypothyroidism 
Hypoglycemia 
Diabetes 
Hyperthyroidism 
Stdrvation or dieting 
Obesity 
Adrenal insufficiency 

Neoplastic conditions 
Occult malignancy 
Leukemia and lymphoma 
Carcinoma of the colon 

Vascular disorders 
Atherosclerotic heart disease 
Valvular heart disease 
Congestive heart failure 
Cardiomyopathy 
Congenital heart disorders 

Pulmonary conditions 
Asthma/COPD 
Allergic disorders 
Restrictive rung diseases 

Miscellaneous conditions 
Anemia 
Pregnancy 
Systemic lupus erythematosus 
Iron deficiency 
Renal failure 
Chronic liver disease 
Multiple sclerosis 
Sleep disorders including sleep 

apnea 

Psychosocial problems 
Depression 
Anxiety disorders 
Adjustment reaction 
Situational life stress 
Alcohol and drug abuse 
Sexual dysfunction 
Spouse abuse, child abuse, or 

other family violence 
Occupational stress and profes­

sional burnout syndrome 

HIV = human immunodeficiency virus; COPD - chronic ob­
structive pulmonary disease. 
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Laboratory evaluation of the patient who presents with assessment instrumenh. An assessment of the occupational 
chronic fatigue, though important to consider. is unlikely history, living environment, and social and financial circum­
to be helpful in most cases. Sugarman and Berg l6 found stances should also be included in the complete evaluation of 
that laboratory testing was helpful in securing a diagnosis patients with fatigue. 
in only nine of 118 fatigued patients in a university family 
practice clinic. An appropriate laboratory evaluation is di-
rected by the history and physical examination. For most Chronic Fatigue Syndrome 
patients, testing includes a complete blood count. a serum The CDC's definition of CFS is outlined in Table 55.2.10 The 
chemistry profile, an erythrocyte sedimentation rate (as a purpose of establishing these diagnostic criteria was to iden­
screen for inflammatory disorders), and thyroid-<;timulating tify a subgroup of fatigued patients to direct future research 
hormone level (as a screen for hypothyroidism). Other lab- studies. Research projects have since focused on learning 
oratory tests, including a chest radiograph, electrocardio- more about patients who meet these criteria. Because of ob­
gram, urinalysis, and tuberculin skin testing, may be indi- vious similarities to infectious mononucleosis, a number of 
cated, depending on the results of the history and physical studies have searched for an association with viral infections. 
examination. Although these investigations continue, there is no good ev-

Patients without a readily apparent explanation for their fa- idence to link CFS and viral infections. 17-.2o Other research 
tigue should also be evaluated with a careful family assess- has examined the immune function of patients with CFS. AI­
ment. Such an assessment may include convening a family though measurable immune abnormalities have been associ­
meeting, preparing a family genogram, or using other family ated with CFS, no consistent pattern has been delineated from 

Table 55.2. Case Definition: Chronic Fatigue Syndrome and Idiopathic Chronic Fatigue 

Prolonged fatigue is self-reported, persistent fatigue lasting 1 month or longer. Chronic fatigue is self-reported persistent or re­
lapsing fatigue lasting 6 or more consecutive months. 

A case of chronic fatigue syndrome is defined as chronic fatigue that is not explained by medical conditions that adequately 
explain the fatigue (see below) with the presence of the following: 

1. clinically evaluated, unexplained, persistent or relapsing chronic fatigue that is of new or definite onset, is not the result of 
ongoing exertion, is not substantially relieved by rest, and results in substantial reduction in previous levels of occupational, 
educational, social, or personal activities; and 

2. the concurrent occurrence of four or more of the following symptoms, all of which must have persisted or recurred during 6 
or more consecutive months and must not have predated the fatigue: 

self-reported impairment in short-term memory or concentration severe enough to cause substantial reduction in previous 
levels of occupational, educational, social, or personal activities 

sore throat 
tender cervical or axillary lymph nodes 
muscle pain 
multijoint pain without joint swelling or redness 
headache~ of a new type, pattern, or severity 
unrefreshing sleep 
postexertional malaise lasting more thJn 24 hours 

A case of idiopathic chronic fatigue is defined as clinically evaluated, unexplained chronic fatigue that fails to meet the crite­
ria for chronic fatigue syndrome. 

The following conditions exclude the patient from being classified as unexplained chronic fatigue: 

Any active medica! condition that may explain chronic fatigue including medication side effects 
Any previously diagnosed medical condition whose resolution has not been documented beyond a reasonable doubt and 

whose continued activity may explain chronic fatigue 
Any past or current diagnosis of a major depressive disorder with psychotic or melancholic features, bipolar affective disor­

der, schizophrenia of any subtype, delusional disorder~ of any subtype, dementi as of any subtype, or bulimia nervosa 
Alcohol or substance abuse within 2 years before the onset of chronic fatigue or at any time afterward 
Severe obesity defined as a body mass index equal to or greater than 45 

The following conditions do not exclude the patient from being classified as unexplained chronic fatigue: 

Any condition defined primarily by symptoms that cannot be confirmed by diagnostic laboratory tests, including fibromyal­
gia, anxiety disorders, somatoform disorders, nonpsy,hotic or nonmelancholic depression, neurasthenia, Jnd multiple 
chemical sensitivity disorder 

Any condition under specific treatment :.ufficient to alleviate all symplom.;; related to that condition and for which the ade­
quacy of treatment has been documented 

Any condition, such as Lyme disease or syphilis, that was treated with definitive therapy before development of symptomatic 
sequelae 

Any isolated and explained physical examination finding or laboratory or imagining test abnormality that is insufficient to 
strongly suggest the eXistence of an exclUSionary condItion 
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study to study.17,19,20 Another area of ongoing research has 
been an attempt to associate connective tissue and autoim­
mune diseases with CFS. Only a few patients have abnonnal 
autoantibodies, and no association with autoimmune diseases 
has heen clearly established.21 More recent studies have ex­
amined the hypothesis that abnonnalities of the central ner­
vous system or changes in the regulation of the hypothalamic­
pituitary-adrenal axis might explain chronic fatigne. At this 
time, evidence of a clinically useful association is inconclu­
sive.18,19,22,23 Finally. studies have examined the relationship 
between chronic fatigne and psychiatric disorders. These stud­
ies suggest that depression alone is insufficient to explain 
most cases of chronic or persistent fatigue. 19,22 Several recent 
studies have raised questions about the degree of diagnostic 
overlap between chronic fatigue and other conditions such as 
fibromyalgia and irritable bowel syndrome. Clinically im­
portant fatigue is present in over 75% of patients with fi­
bromyalgia and many patients with chronic fatigue have 
demonstrable trigger points on musculoskeletal exam. Some 
authors suggest that the family of functional somatic syn­
dromes may in fact be different manifestations of the same 
process.24-26 It now seems clear that patients with CPS are 
not a homogeneous group and are not different from other pa­
tients with chronic fatigue in most respects. 

It is also clear that chronic fatigue is much more common 
than CFS. Fewer than 5% of patients who present with chronic 
fatigue to a family physician ultimately fulfill the diagnostic 
ctiteria for CFS.I.II Patients who present to the family physi­
cian concerned about CPS represent a complex challenge. 
Some patients are simply looking for infonnation, a need that 
can be met by discussing questions and providing educational 
resources. Many patients who are concerned about CPS do 
not satisfy the criteria listed in Table 55.2 sufficiently to qual­
ify for this diagnosis. These patients require a contextual di­
agnostic approach from the physician. 

Evaluation of the chronic fatigue patient should begin 
with a comprehensive history and physical examination. 
Most patients have previously seen other physicians for this 
problem, and copies of previous medical records from these 
physicians should be obtained. At the initial visit it is im­
perative that the physician discuss in detail the way in which 
chronic fatigue has affected and changed the patient's life. 
A careful family assessment should be completed, includ­
ing convening the family whenever possible. Although 
chronic fatigue patients have a high prevalence of depres­
sion, anxiety disorders, somatization disorders, and family 
dysfunction, patients may not be receptive to discussing 
psychosocial issues early in the process of caring for this 
problem. Because biomedical evaluation is unlikely to yield 
a definitive diagnosis, a complete biopsychosocial evalua­
tion beginning at the initial visit is crucial. Patients should 
be seen frequently, and the laboratory evaluation should in­
clude those studies described above for the patient with a 
chief complaint of chronic fatigue. At the present time there 
is little justification for extensive immunologic or autoim­
mune diagnostic testing. Focused laboratory tests should be 
ordered when indicated from the history and physical 
examination. 

Management 
In an epidemiologic model, management of the problem be­
gins after the correct diagnosis has been determined. With a 
contextual approach, management begins at the time of ini­
tial contact between the patient and physician. Cating for pa­
tients with a primary complaint of fatigue requires a contex­
tual approach, which means that the physician's diagnostic 
inquiry must include the broadest possible scope. The physi­
cian begins at the initial visit to assist the patient in delineat­
ing ways to cope with the symptoms more effectively. What 
follows are the basic principles of a systemic management 
plan for a patient with a ptimary complaint of chronic fatigne. 

1. The physician must be as interested and concerned about 
the effects of the patient's fatigue as about its cause. De­
lineating the effects of the symptom on the patient's life 
is an important step in understanding the symptom and 
managing the problem. 

2. The physician should explain to the patient at the initial 
visit that the most common causes of fatigue as a pre­
senting complaint are depression and psychosocial prob­
lems. The physician should ascertain what this informa­
tion means to the patient and whether the patient thinks 
that psychosocial issues may playa role in the fatigue. 

3. The physician should discuss the other common causes 
of fatigne with the patient at the initial visit and ask the 
patient to think about these possibilities between the ini­
tial and first follow-up visit. At the frrst follow-up visit 
the physician can then inquire as to whether the patient 
has had an opportunity to consider possible explanations 
for the fatigue and if there is new insight into the 
problem. 

4. The physician should continue to return to the discussion 
of family, occupational, psychosexual, and substance 
abuse issues at each of the follow-up visits. This can take 
place while a detailed biomedical evaluation of the pa­
tient's symptoms is progressing. Even if fatigue is being 
caused by a physical disorder, there are important effects 
on family and job. 

5. The physician can consider convening the family to ex­
plore the attitudes and ideas of other family members. 
This point is especially important if the patient has a 
spouse or significant other. 

6. The physician should be able to discuss professional 
burnout, career dissatisfaction, and other issues that are 
outside the usual biomedical model of thinking about pa­
tient problems. It may be helpful to provide patients with 
copies of articles about fatigue. Some studies suggest that 
cognitive-behavioral therapy may be beneficial for pa­
tients with chronic fatigue.27 

7. If the physician believes that a psychosocial problem is 
of primary importance to the patient's condition but the 
patient is unwilling to accept this explanation, the bio­
medical workup should be paced slowly and scheduled 
across several follow-up visits. This will allow the 
doctor-patient rapport to deepen and discussions about 
psychosocial concerns to continue. 



8. The physician should refer the patient to a consultant only 
for a well-specified purpose. It is essential to communi­
cate with consultants in advance and to avoid using con­
sultants who lack sophistication about psychosocial 
issues. 

9. Prolonged rest is more likely to harm than help patients 
with chronic fatigue. A gradual program of activity has 
resulted in improved functional status in some studies. 

10. Tricyclic or selective serotonin reuptake inhibitor anti­
depressants may benefit some patients, particularly those 
with disturbed sleep patterns. When used, these medica­
tions should be started in low doses and their therapeu­
tic effect should be carefully monitored.28•29 

Summary 
Acute fatigue may be a presenting complaint for a large num­
ber of important diseases. Fatigue has a large biomedical dif­
ferential diagnosis and requires a broad contextual approach 
to optimize diaguosis and management. Although few pre­
senting complaints are more challenging, few patient prob­
lems more urgently require the broad contextual diagnostic 
approach that can best be provided by the family physician. 
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56 
Care of the Patient with a 
Sleep Disorder 

Thomas A. johnson, jr. and james j. Deckert 

Sleep is a periodically recurring physiologic state of lessened 
responsiveness from which one can be readily awakened. The 
quality and quantity of sleep vary with age. Newborns sleep 
an average of 16 hours each day in randomly fragmented fash­
ion. As an individual matures, sleep usually coalesces into a 
single prolonged nighttime period, with an average length of 
7 to 8 hours in adults. A few individuals function well with 
as little as 4 hours per day, whereas others require 10 hours 
or more. 

Sleep architecture also evolves with age. Slow wave sleep 
(SWS), the stage of deepest sleep, is maximal in young chil­
dren and decreases gradually through midlife. 1 Older adults 
often take longer to fall asleep, take daytime naps, and expe­
rience more frequent awakenings. A wide variety of disorders 
can interfere with normal sleep patterns. 

Insomnia 
Insomnia can be clinically defined as any difficulty falling or 
staying asleep that results in impaired daytime functioning. 
Inadequate sleep can result in fatigue, decreased concentra­
tion, and irritability. Insonmia can be classified as acute or 
chronic. 

Acute insomnia is difficulty sleeping that lasts I month or 
less. The cause is generally some situational stress readily 
identified or even anticipated by the patient. Examinations, 
funerals, vacations, and illnesses are examples of stresses that 
frequently precipitate acute insomnia. Patients often tolerate 
this brief disruption without bringing it to the attention of their 
physician. 

In contrast, chronic insomnia is a significant health prob­
lem, often frustrating to patients and their physicians. The eti­
ology is often multifactorial. Underlying causes cover a spec­
trum of behavioral, psychiatric, and medical disorders (Table 
56.1). It is essential that the physician clarify, as much as pos­
sible, the cause of insomnia before attempting treatment. 

Evaluation 
Patients often seek physician advice regarding insomnia. 
However, more than half of patients with concerns about sleep 
fail to discuss the problem with their doctor.2 Incorporating 
a brief sleep history into the review of systems is helpful in 
detecting these individuals. If the history is consistent with 
chronic insomnia, the following areas need to be explored. 

Drugs 
A review of the patient's drug use is essential. Alcohol, of­
ten self-prescribed to induce sleep, can produce abnonnal 
sleep architecture and early awakening. Caffeine has a long 
half-life (8-14 hours) and can interfere with sleep onset long 
after consumption. Nicotine, through smoking or adminis­
tered as a drug, can produce enough arousal to interfere with 
sleep initiation. A variety of over-the-counter and prescrip­
tion drugs can cause insomnia (Table 56.1). If discontinua­
tion of the offending medication is not feasible, a change in 
the timing of administration may be helpfuL 

Psychiatric Disorders 
Psychiatric disorders, particularly depression and anxiety, are 
common causes of sleep disturbance. Screening questions for 
these disorders can generally uncover the diagnosis. Referral 
to a psychiatrist is sometimes appropriate jf more severe psy­
chiatric disorder, such as schizophrenia, is suspected. 

Medical Disorders 
A variety of medical problems can cause insomnia (Table 
56.1). Occult medica1 problems are a particularly common 
etiology of sleep disruption in the elderly. A complete his­
tory, physical exam, and appropriate laboratory testing should 
be conducted to rule out suspected medical causes. 

Primary Sleep Disorders 
Poor sleep hygiene frequently contributes to insomnia, but it 
is seldom the sole cause. The rules of good sleep hygiene are 



lh. Carp of the Patient \-vith a Sleep Disorder 471 

Table 56. T. Causes of Insomnia 

Drug-induced insomnia 
Nonprescription: alcohol, decongestants, caffeine, nicotine (smoking) 
Prescription: amphetamines, stimulating tricyciics, thyroid hormones, f3-agonists, aminophyllines, beta-blockers, steroids, 

diuretics, sedatives (withdrawal), serotonin reuptake inhibjlor~, oral contraceptives 

Psychiatric disease 
Affective disorders: depression, bipolar disorder, dysthymic disorders 
Anxiety disorders: generalized anxiety disorders, panic disorder, posttraumatic stress 
Schizophrenia 

Medical problems 
Gastrointestinal: reflux esophagitis, peptic ulcer disease, inflammatory bowel disease 
Cardiac: angina, paroxysmal nocturnal dyspnea 
Genitourinary: pregnancy, urinary tract infection, benign prostatic hypertrophy, uremia 
Respiratory: chronic obstructive pulmonary disease, asthma 
Endocrine: hyperthyroidism, diabetes, Cushing syndrome, Addison syndrome, menopause 
Skin: pruritus 
Central nervous system: dementia, delirium, seizure disorder 
Musculoskeletal: arthritis, fibromyalgia 
Pain from any source 

Primary sleep disorders 
Poor sleep hygiene 
Primary insomnia 
Circadian rhythm disturbance 
Sleep apnea 
Periodic limb movements and restless legs syndrome 

listed in Table 56.2. Patients can initially be evaluated by his­
tory, but a more accurate assessment is obtained by utilizing 
a sleep diary to record details of the sleep pattern over a pe­
riod of I to 2 weeks. 

Circadian rhythm disturbance is also common. Patients 
whose jobs require shift work or excessive plane travel are of­
ten unable to fall asleep on schedule. These individuals should 
be questioned regarding drug use, as they often aggravate their 
sleep disturbance by excessive use of caffeine, nicotine, alco­
hol, and sedatives. Another type of circadian rhythm distur­
bance is delayed sleep-phase syndrome. This syndrome con­
sists of early night insomnia with chronically late bedtimes and 
arising times. Delayed sleep-phase syndrome is particularly 
common in adolescents. In contrast, older individuals often 
complain of early morning waking with a tendency to fall asleep 
too early in the evening. 'This is designated advanced sleep­
phase syndrome. Jet lag, perhaps the most common circadian 
rhythm disturbance, is discussed in Chapter 9. 

Table 56.2. Rules of Good Sleep Hygiene 

Maintain regular bedtime and time of arising. 
Avoid naps. 
Exercise regu!arly, but avoid exercise just prior to bedtime. 
Control sleep environment to avoid temperature extremes and 

excessive noise. 
Provide for a wind-down time of at leas! 30 minutes of non­

stressful activities prior to bedtime. 
Reserve the bedroom for sleep and sexual activity only, 

eliminating stimulating activities such as watching 
television, reading, paying bills, making phone calls. 

Go to bed only when ready for sleep Jnd leave if unable to 
sleep after 30 minutes. 

Finally, primary insomnia is the diagnosis of exclusion and 
should be reserved for patients in whom known secondary 
causes have been ruled out or treated. 

Treatment 
The easiest, most effective treatment for insomnia is specific 
to an identified cause. A change in drug use or treatment of 
an underlying psychiatric/medical disorder often results in a 
dramatic improvement in sleep pattern. Nonspecific treatment 
for primary insomnia is generally less effective. 

Nonpharmac%gic Measures 
A number of nonpharmacologic interventions have been 
found helpful in treating insomnia. These interventions in­
dude sleep hygiene education, cognitive therapy, sleep re­
striction, relaxation techniques, and light therapy. 

Sleep Hygiene Education. Education regarding the rules of 
good sleep hygiene (Table 56.2) is helpful for most patients 
with insomnia. A sleep diary is valuable for identifying 
needed improvements and monitoring progress. The physi­
cian can help the patient select changes and can provide 
follow-up to encourage compliance. 

Cognitive-Behavioral Therapy. Cognitive-behavioral ther­
apy is a training program designed to correct misconceptions 
about sleep that may be adversely affecting a patient's sleep 
pattern. In some individuals, for example, concerns about 
amount of sleep needed or exaggerated fears about the effect 
of insomnia may generate excessive anxiety. This anxiety, in 
turn, interferes with their ability to initiate and maintain sleep. 
The goal of therapy is to diminish the anxiety surrounding 
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sleep by changing the patient's understanding and attitude 
about the problem.' 

Sleep Restriction Therapy. Sleep restriction therapy is a 
technique used to improve sleep efficiency. This approach is 
most useful for patients who spend an excessive amount of 
sleepless time in bed. Patients are instructed to limit the 
amount of time they spend in bed to the average amount of 
time they actually spend sleeping based on their sleep diary. 
Initially this practice results in some degree of sleep depri­
vation, but it helps to consolidate the sleep pattern. The pa­
tient is then instructed to gradually increase time in bed while 
maintaining sleep efficiency at more than 85% (i.e., more than 
85% of time in bed is spent sleeping). 

Relaxation Techniques. A wide variety of relaxation tech­
niques may be useful for treating insomnia. Common ap­
proaches include progressive muscle relaxation, abdominal 
breathing, meditation, self-hypnosis, biofeedback, and im­
agery. All of these techniques are about equally effective, so 
choice is based on the therapist's experience and patient pref­
erence. Relaxation works best in patients with primary in­
somnia and those with associated anxiety disorders. Referral 
to a behaviorist is generally required unless the physician is 
skilled in teaching these techniques. 

Light Therapy. Light therapy consists of exposing patients 
to bright light to manipulate their biologic clock. Exposure 
during the evening tends to cause a phase delay (i.e., delays 
sleep onset), whereas early morning exposure causes a phase 
advance (i.e., promotes earlier sleep onset). Light therapy is 
most useful for circadian rhythm disturbances. 

Pharmacologic Therapy 
Prescription Drugs. Hypnotic drogs are clearly useful for the 
treatment of transient insomnia. Prescribing a short-acting 
hypnotic can minimize sleep disruption during a stressful pe­
riod and improve daytime functioning. 

The role of hypnotics in chronic insomnia is more contro­
versial. Although hypnotics are widely used for these patients, 
most published guidelines caution against using drugs in this 
setting. If a drug is prescribed for chronic insomnia, it should 
be prescribed in the lowest effective dose to minimize side 
effects. Recent studies suggest intennittent use of a short­
acting hypnotic (Le., 3 to 5 nights per week) may be the safest, 
most efficacious approach.4.5 

Table 56.3. Selected Hypnotics 

Drug 

Zaleplon (Sonata) 
Zolpidem (Ambien) 
Triazolam (Haldan) 
Estazolam (ProSom) 
Temazepam (Restoril) 
Flurazepam (Dalmane) 
Quazepam (Dora!) 

Duration of action 

Ultra·short 
Short 
Short 
Intermediate 
Intermediate 
Long 
Long 

The most commonly used hypnotics are the benzodi­
azepines and benzodiazepine receptor agonists (Table 56.3). 
The critical difference among these drugs is their duration of 
action. Short-acting drogs such as wlpidem (Ambien) pro­
duce minimal daytime sedation, but they are more likely to 
result in early awakening. Conversely, long-acting drugs such 
as flurazeparn (Dalmane) reliably produce a full night's sleep 
at the cost of increased daytime drowsiness and potential ac­
cumulation effects.6 

The newest hypnotic available in this class is zaleplon 
(Sonata). This drog is a pyrawlopyrimidine that binds selec­
tively to benzodiazepine receptors. Zaleplon (Sonata) has an 
extremely short half-life, resulting in a duration of action of 
approximately 4 hours.6 This brief duration of action allows 
PRN administration during the night, after the patient has ex­
perienced difficulty falling asleep. 

The choice of hypnotic depends on the patient's specific 
needs. Individuals who have difficulty initiating sleep would 
be good candidates for a short-acting drog. Patients with 
symptoms of daytime anxiety or early awakening may do bet­
ter with an intermediate- or long-acting drog. 

A number of older prescription hypnotics such as barbitu­
rates, chloral hydrate, and meprobamate are still available. 
These drugs are not recommended due to their relatively high 
toxicity and the increased risk of dependence.6 

Some patients are not good candidates for hypnotic drugs. 
These drugs are relatively contraindicated in patients with 
known drog abuse potential, including those with a history of 
alcohol dependence. Patients taking other central nervous sys­
tem (CNS) depressants, such as pain relievers or antidepres­
sants, should be dosed carefully with an awareness of possi­
ble drog potentiation. Hypnotics should be avoided if sleep 
apnea is suspected. Pregnancy is a contraindication owing to 
possible effects on the fetus. Individuals who must function 
well when awakened during the night (e.g., physicians, fire­
men) should be warned of possible impainnent. Finally, hyp­
notics must be used with caution in the elderly. Older patients 
are more likely to exhibit side effects, such as confusion, am­
nesia, and dizziness. They are also at risk for secondary com­
plications including hip fracture.7 Because of age-related pro­
longation of half-life, long-acting drugs are more likely to 
accumulate to toxic levels and should seldom be used in this 
age group. 

Sedating antidepreasants are often prescribed for insomnia. 
Trazodone (Desyrel) in doses of 25 to 150 mg at bedtime is 
widely used. However, in the nondepressed patient, there is lit-

Half-life (hours) 

1 
2.4 
1.5-5.5 
10-24 
8-10 
47-100 
39 

Usual daily 
dosage (mg) 

5-10 
5-10 

0.125-0.250 
1-2 

15-30 
15-30 

7.5-15.0 



tie data to support this approach. The clearest indications for 
treating insomnia with antidepressants are in patients with un­
derlying depression or in those with a history of substance abuse. 

Nonprescription Drugs. Two antihistamines are currently 
approved and marketed a<;; "sleep-aids": diphenhydramine 
(Nytol) and doxylamine (Unisom). These drugs are long act­
ing and only modestly effective. They can produce daytime 
drowsiness, impair performance, and have a high incidence 
of anticholinergic side effects such as dry mouth and urinary 
retention. 

Melatonin is an over-the-counter hOJ1l1one preparation that 
has attracted considerable public attention for its proposed 
hypnotic properties. Although secreted by the pineal gland 
during nighttime hours, it is not clear that melatonin supple­
mentation induces or maintains sleep. There are few con­
trolled studies, the therapeutic results are mixed, and long­
term safety has not been established. The most convincing 
trials have demonstrated efficacy in blind patients and others 
with circadian rhythm disturbances.N Despite its possible ben­
efits and apparent short-term safety, melatonin probably 
should not be recommended to most patients until better stud­
ies are conducted. 

Herbal therapy is increasingly used by those seeking "nat­
ural" alternatives (see Chapter 128). Valerian root, kava, 
chamomile, passionflower, lemon balm, and lavender arc 
among the herbal options marketed for insomnia. Of these, 
valerian root is the best studied and is mildly effective in bed­
lime doses of 200 to 900 mg. However, as with most herbal 
products, the optimal dose is uncertain and purity/safety is a 
major concern. 

Narcolepsy 
Narcolepsy is a relatively uncommon sleep disorder that typi­
cally presents in adolescence or early adulthood. The illness is 
characterized by excessive daytime sleepiness with a tendency 
to fall asleep uncontrollably even during stimulating activities. 
These irresistible sleep episodes generally last 10 to 30 min­
utes and sometimes occur suddenly, without warning. This sud­
den onset can put the patient at risk while participating in dan­
gerous activities such as working or driving. The other major 
symptom of narcolepsy is cataplexy. Cataplexy occurs in about 
two thirds of patients with narcolepsy and consists of a sudden 
loss of muscle tone precipitated by an emotion such as laugh­
ter or surprise. When present. cataplexy is considered patho­
gnomonic for the disorder. Other associated symptoms can in­
clude sleep paralysis and hypnagogic hallucinations. 

Evaluation of patients suspected of having narcolepsy is 
complcx and generally requires referral to a sleep laboratory. 
This. evaluation, which should include a multiple sleep latency 
test (MSLT), can frequently confirm the diagnosis. Confir­
mation is important. as treatment includes potent CNS stim­
ulants with addictive potential and black-market value. Nar­
colep~y is sometimes feigned to obtain these drugs. 

Behavioral therapy consists chiefly of optimizing sleep hy­
giene and scheduling daytime naps. Drug therapy focuses on 
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adminis[ralion of stimulants for control of daytime sleepiness. 
Stimulants typically used include methylphenidate (Ritalin), 
dextroamphetamine (Dexedrine), and modafiniI (Provigil).9 
Cataplexy may respond to antidepressants, including tri­
cyclics and selective serotonin reuptake inhibitors (SSRTs). 

Sleep Apnea 
Sleep apnea consists of repeated episodes of complete (apnea) 
or partial (hypopnea) pharyngeal obstructions during sleep. 
These physiologic events plus the symptom of daytime som­
nolence characterize the obslructive sleep apnea syndrome 
(OSAS). This important syndrome is common, dangerous, and 
underdiagnosed. Approximately 2% to 4% of middle-aged 
adults have OSAS. lO Sleep apnea is typically a disease of mid­
dle age and beyond. Also children can develop sleep apnea, 
typically from adenotonsillar hypertrophy. Although pregnant 
women often snore, overt OSAS is uncommon. 

The recurrent arousals and associated episodes of transient 
hypertension followed the next day by daytime somnolence 
of OSAS often results in significant increased risk of traffic 
accidents, poor job and social performance, as well as car­
diovascular and cerebrovascular disease. There is a 37% death 
rate over 8 years of diagnosis seen in untreated OSAS. J J 

There is significant overlap between hypertension and sleep 
apnea. Approximately 30% of middle-aged men with primary 
hypertension have OSAS, and more than 40% of patients with 
OSAS have daytime hypertension. Also, the treatment of 
OS AS frequently reduces daytime systemic blood pressure. 12 

It is, therefore, important to inquire about sleep apnea symp­
toms in patients with hypertension. 

Diagnosis 
Apnca is defined as cessation of airflow for at least 10 sec­
onds. This is typically associated with what is called sleep 
fragmentation as measured by electroencephalographic (EEG) 
arousal during an overnight polysomnogram and a 2% to 4% 
decline in oxygen saturation during the apneic episode. An 
hypopnea is a reduction in airflow that results in an arousal 
and/or oxygen desaturation. 

An overnight polysomnographic study is the best way to di­
agnose this syndrome. It should be performed for (1) patients 
who habitually snore and report daytime sleepiness and (2) those 
who habitually snore and have observcd apnea (regardless of 
daytime symptoms). Snoring is generally the first symptom of 
<;lccp apnea. It is produced by vibration of soft tissues within 
the upper airway. The polysomnogram report will include a 
measure of the respiratory disturbance index (RDl), which is 
the number of abnormal breathing events ~r hour of sleep. 

The charactcristic nocturnal <;ymptom pattern is loud snor­
ing or brief gasps that alternate with 20 to 30 seconds of si­
lence. These apnea events arc noted by 75% of bed partners. 
Snoring intensity increases with weight gain and sedative or 
heavy alcohol intake, all of which lead to flaccidity of the 
pharyngeal tissue ... Also, the pharyngeal trauma resulting 
from the repeated vibrations of untreated OSAS causes fur­
ther pharyngeal changes, resulting in worsening of the syn-
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drome in that patient. Half of patients toss and tum at night. 
About a quarter have choking or dyspnea and also about a 
quarter have nocturia four to seven times a night. 13 

The daytime fatigue may be subtle or dangerous, such as 
falling asleep while driving. It is important for the physician 
to look for subtle symptoms of driving while tired, such as 
excessive need for coffee. There are often reductions in dex­
terity, judgment, memory, and concentration. Patients some­
times report irritability, anxiety, aggressiveness, depression, 
decreased libido, and erectile dysfunction. 

Treatment 
The goals of treatment are to establish nonnal nocturnal oxy­
genation and ventilation, abolish snoring, and eliminate dis­
ruption of sleep due to upper airway closure. Any decision to 
treat should be based on daytime symptoms and cardiopul­
monary function, rather than the RDL Patients need to avoid 
factors that increase the severity of upper airway obstruction 
(e.g., sleep deprivation, heavy alcohol use especially near bed­
time, sedatives, and obesity). 

ConNnuous Positive Airway Pressure 
Most patients will also need nasally applied continuous pos­
itive airway pressure (CPAP). This is the "gold standard" of 
treatment of OSAS. It provides a pneumatic splint for the col­
lapsed pharyngeal airway of sleep apnea. CPAP quickly cor­
rects the anatomy of the airway, improves sleep efficiency, 
and reduces the cardiovascular risk and daytime somnolence 
found in this syndrome. 

Oral Appliances 
Oral appliances can effectively treat snoring and mild to mod­
erate OSAS. There are many appliances that can change the 
three-dimensional configuration of the airway. Patients often 
prefer them instead of CPAP, but they are not unifonnly 
effective. 

Surgical Therapy 
Surgical therapy is invasive and not uniformly effective. 
There are several surgical options. Nasal reconstruction is the 
most commonly used. Very rarely, even tracheostomy is 
needed for patients with morbid obesity with severe hypox­
emia. Tonsillectomy is typically curative for children with 
sleep apnea from adenotonsillar hypertrophy. 

Restless Legs Syndrome 
Patients with restless legs syndrome (RLS) have dysesthetic 
sensations at rest. These sensations are described as "pins and 
needles" or as "creepy, crawly" sensations. There is an al­
most irresistible urge to move the legs trying to find relief. 
Symptoms are usually worse later in the day and at bedtime. 
They sometimes awaken the patient from sleep. The sleep dis­
ruption that sometimes occurs can cause daytime somnolence. 

RLS is a common disorder. Epidemiologic studies have in­
dicated that 2% to 15% of the population may experience RLS 
symptoms. 14 Primary RLS is a central nervous system disor­
der with a high familial incidence. Secondary causes of RLS 

are also important. Iron deficiency, even without anemia, as 
demonstrated by a low serum ferritin level «50 p..gfL) can 
cause RLS. Up to 19% of women during pregnancy develop 
RLS. It usually subsides within a few weeks postpartum. 
Spinal cord and peripheral nerve lesions as well as uremia 
and certain medications, including tricyclic antidepressants, 
as well as selective serotonin reuptake antagonists, lithium, 
and dopamine antagonists can also cause RLS. 

Diagnosis 
A sleep study is not usually indicated in the workup of RLS. 
Laboratory tests include serum ferritin and serum chemistry 
tests to rule out uremia, diabetes, and hypothyroidism. 

Treatment 
Nonpharmacologic treatment includes reduction in caffeine and 
alcohol intake and cessation of smoking. Drug treatment of 
RLS can be challenging. L-dopa with carbidopa (Sinemet orre­
half to one 251100 mg tablet before bedtime can be helpful. 
Sometimes a middle of the night dose is needed. Dopamine ag­
onists such as pergolide (Pennax) and pramipexole (Mirapex) 
are also usefuL Mirapex is better tolerated and used in doses 
of 0.375 to 1.5 mg per night. This class of drugs is highly ef­
fective, but the role of their long-tenn use is unknown. IS They 
can cause severe nausea and more importantly, sleepiness, 
which has been reported to be severe enough to cause auto­
mobile accidents. )('i They need careful dosing to optimize symp­
tom control and minimize side effect.;;. Opioids including 
codeine, hydrocodone, oxycodone, propoxyphene, and tra­
madol can be used intermittently or continuously. Tolerance 
and dependance can occur. Benzodiazepincs such as cIon­
azepam and temazepam are helpful when other medications are 
not tolerated. Anticonvulsants such as carbamazepine and 
gabapentin are considered when dopamine agonists have failed. 
They are most helpful with coexisting peripheral neuropathy.17 

Augmentation is a worsening of RLS symptoms in the course 
of therapy. Typically, symptoms can occur earlier in the day 
than before therapy began. ]t can occur at any time in the course 
of RLS therapy. Augmentation has been reported with 
dopamine agonists and may occur with other medications. 17 

Periodic Movements During Sleep 
Almost all patients with RLS also have stereotyped repetitive 
movements during sleep. These are called periodic leg move­
ments during sleep (PLMS). These movements consist of ex­
tensions of the big toe and dorsiflexions of the ankle with oc­
casional flexions of the knee and hip. They last about 0.5 to 
5.0 seconds, recur about every 20 seconds, and cluster into 
episodes lasting minutes or hours. 
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57 
Medical Care of the Surgical Patient 

Mel P. Daly 

Family physicians are frequently called on for consultations 
and medical management of patients who require surgical 
procedures. Advances in surgical techniques and anesthe­
sia have significantly reduced the risk of death and serious 
morbidity from intraoperative and postoperative complica­
tions.} Factors that increase the risk for adverse outcomes 
have been more clearly defined, and interventions to ad­
dress and treat known risk factors before surgery have con­
tributed to declines in morbidity and mortality. Notwith­
standing these advances, up to 20% of all surgical patients 
have at least one perioperative complication. Most surgi­
cal morbidity and mortality occurs as a result of cardiac 
(5%), pulmonary (10%), or infectious complications 
(15%)2 

There are 25 minion patients who undergo noncardiac sur­
gery in the United States annually. Up to 7 million of them 
have cardiac disease or are at risk of developing cardiac dis­
ease during the operative period. About 50,000 patients sus­
tain perioperative myocardial infarctions (MIs); 50% die as a 
result of their MI. Whereas cardiac problems are the major 
cause of mortality, most morbidity results from pulmonary 
complications, sepsis, or renal failure. Overall risk is related 
to individual patient factors (coexistent medical illness, age, 
pathology requiring surgery) and the type and urgency of the 
surgical procedure. 3 

The goal of the medical consultant is to identify prohib­
itive or potentially treatable risk factors so that the patient 
can be taken to the operating room in the best possible con­
dition within the time available. Prior to surgery, patients, 
families, and surgeons should be aware of the potential 
medical risks or the procedure and if this risk can be re­
duced by preoperative interventions. It is imperative that 
family physicians become involved in the medical care of 
their patients during this most physiOlogically stressful time 
of their life. 

Preoperative Assessment 

History 
The preoperative medical history should be comprehensive 
and focus on uncovering factors that may affect outcome. Pre­
vious surgery or anesthetic mishaps should be documented. 
It is important to take a menstrual history to prevent elective 
surgery on a pregnant woman inadvertently. For pediatric pa­
tients, particular attention must be paid to recent or current 
infectious conditions to ensure that they are infection free at 
the time of surgery. Seriously chronically ill pediatric patients 
with congenital anatomic anomalies (especially those children 
with cardiac disease) should be referred to specialists, when 
appropriate, prior to surgery. 

A list of prescription and nonprescription medications 
should be obtained. Cardiac medications (digoxin, antiar­
rhythmic agents), antihypertensives (beta-blockers and alpha­
blockers), major tranquilizers, and monoamine oxidase 
inhibitors can result in life-threatening arrhythmias. All cur­
rently taken medications should be documented and strategies 
developed for their use before, during, and after surgery. Pa­
tients should be asked about their use of corticosteroids within 
the previous 6 months to a year, as there are reports of pa­
tients failing to mount an adequate intraoperati ve stress re­
sponse to surgery as a result of iatrogenic hypothalamic-pi­
tuitary-adrenal axis suppression.4 All patients should be asked 
about their use of alcohol, cigarettes, and recreational drugs. 

A major determinant of outcome for patients undergoing 
noncardiac operations is baseline functional capability. This 
is especially true for older patients, and patients with cardiac 
and pulmonary conditions. All patients should be asked about 
their daily routines and how well they are able to perfonn ac­
tivities of daily Jiving. Patients who can climb a flight of stairs 
without difficulty or who can mow their lawn, play golf with-



out a cart, or do housework are likely to have good physio­
logic reserve and will usually tolerate most surgical proce­
dures. For older patients, this assessment is also likely to be 
useful in predicting how much help will be required after sur­
gery that will result in functional impairment after discharge 
(e.g .• hip or knee replacement surgery. or trauma surgery). 

Physical Examination 
A comprehensive physical examination is always indicated. 
Anesthesiologists appreciate knowing about a deviated nasal 
septum, loose teeth, and the patient's ability to open his or 
her mouth. The examiner should pay particular attention to 
the cardiac and pulmonary systems. The heart rhythm, pres­
ence of significant murmurs, and added sounds (particularly 
an S3) should be noted. It is important to note signs of con­
gestive heart failure (rales, jugular venous pressure, edema) 
and aortic stenosis (murmur, pulse pressure). A careful res­
piratory examination, observing for lung expansion and 
diaphragmatic excursion and listening for wheezing or rhonchi, 
may identify the presence and severity of emphysema, asthma, 
or chronic obstructive lung disease. Patients with rheumatoid 
arthritis have a high incidence of atlantoaxial joint involvement 
and may be at risk of spinal cord compression with hyperex­
tension during intubation. Range of motion should be tested 
and cervical spine radiographs considered. A mental status ex­
amination should be done for all elderly patients prior to sur­
gery, because of the high incidence of postanesthesia delirium 
among elderly surgical patients. 

Laboratory Testing 
Many studies cite the lack of data supporting the routine use 
of laboratory testing before surgery. Many screening tests are 
ordered, but few are abnormal and rarely is surgery or anes­
thesia changed as a result.5 This is especially true for patients 
who are to have low-risk surgical procedures (e.g., cataract sur­
gery, breast biopsy, podiatric procedures, outpatient proce­
dures, hernia repair).6 Thus, routine preoperative laboratory 
testing is not justified; selective testing should be done instead 
if there are specific clinical indications. From a primary care 
perspective, routine testing may be indicated if a broader focus 
on long-term, otherwise neglected health care needs is appro­
priate. In many instances surgery is necessary and may be the 
only reason for someone to see a physician. This may present 
an opportunity for primary care assessment and maintenance. 

It has been estimated that it costs in excess of $2 million 
for screening tests to identify an abnormal prothrombin time 
if it is not suspected by the history and physical examination. 
It is unusual to detect renal abnormalities on preoperative lab­
oratory testing unless there is a suspicion based on risk fac­
tors for renal insufficiency (e.g., diabetes mellitus, hyperten­
sion, use of nephrotoxic medications). Similar data have 
revealed low yields for detecting abnormal results by doing 
a routine complete blood count (CBC), urinalysis, and liver 
function tests in asymptomatic patients. Thus laboratory test­
ing must relate to the medical history, the proposed surgical 
procedure, and the potential for morbidity and mortality.7 

In most centers patients are required to have a CBC prior 

57. Medical Care of the Surgical Patient 477 

to surgery, yet a strong argument can be made not to obtain 
this test, especially for men under age 60, as the incidence of 
anemia is low. Surgeons are unwilling to operate without 
knowing their patient's hemoglobin level, prothrombin time 
(international normalized ratio, INR), and partial thrombo­
plastin time (PTT) because of potential bleeding risks; how­
ever, there is little indication for doing these tests unless there 
is a specific indication. 

There is a high incidence of unsuspected abnormal electro­
cardiograms (BeGs) among presurgical patients, yet whether 
it changes the anesthesiologist's approach to surgery has not 
been studied. Because most deaths after surgery result from 
cardiac complications, it is worthwhile to order an ECG prior 
to surgery for people over age 40. After age 70, a measure of 
renal function (blood urea nitrogen, creatinine) is indicated 
because of age- and disease-related changes in creatinine 
clearance. 

The likelihood of finding abnormal laboratory tests is in­
creased in patients with underlying pathologic conditions and 
those taking prescription medications. Patients who have a 
history of bleeding disorders or bruiseability/excessive bleed­
ing or who are currently taking anticoagulant medications 
should have a prothrombin time, lNR,!"IT, and platelet count 
determined. Those with renal disease should have their renal 
function measured, and patients with diabetes or who are cur­
rently taking corticosteroids should have serum electrolyte 
and glucose levels determined. Patients taking digitalis should 
have serum digoxin and potassium levels measured. Previ­
ously ordered laboratory tests rarely need to be repeated; tests 
done up to 4 months prior to surgery that were normal are 
rarely abnormal on repeat testing and usually do not affect 
anesthesia or surgical outcomes. Thus it is reasonable to ac­
cept laboratory testing and BCGs done within 4 months of 
elective surgery. 8 

Preoperative Report 
Surgery should be postponed if a patient's medical condition 
can be improved and surgery safely delayed (elective and 
semielective procedures). If, in the opinion of the medical 
consultant, surgery ought to be postponed, it should first be 
communicated to the surgeon. The written preoperative re­
port should identify medical conditions that place the patient 
at increased risk of adverse outcomes and make suggestions 
about how risk may be reduced in the time available. 

It is tempting to make recommendations about the type and 
route of anesthesia. There is, however, little evidence to sug­
gest that the type or route of anesthesia is important for pre­
dicting adverse outcomes.9 General anesthetic agents are 
myocardial suppressants and peripheral vasodilators. Spinal 
anesthesia induces a sympathectomy at the level at which it 
is administered and causes levels of hypotension similar to 
those seen with general anesthetic agents. Furthermore, spinal 
anesthesia induces motor muscle paralysis that may interfere 
with forced expiration. Patients may have a heightened level 
of anxiety because they are awake, which increases myocar­
dial oxygen demand. There is a greater likelihood of aspira­
tion pneumonitis among patients given spinal anesthesia be-
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cause the airway is unprotected. Occasionally, particularly in 
elderly patients, it is not possible to administer spinal anes­
thesia because of thoracolumbar spondylosis. Thus if a pa­
tient is "cleared" for spinal anesthesia and the anesthesiolo­
gist is technically unable to administer spinal anesthesia, 
general anesthesia may be the only option. 

Assessment of Risk 
The risk of mortality or morbidity is low and is individual­
ized and related to the presence and severity of comorbid med­
ical illnesses (especially cardiac and pulmonary pathology), 
the surgical procedure, and whether the procedure is emer­
gent or elective. The risk of an adverse outcome can be esti­
mated in a number of ways. The American Society of Anes­
thesiologists (ASA) physical status classification, first 
described during the 1950s, is widely used today. to Patients 
are classified based on their physical health status to some­
what qualitatively detennined classes, ranging from class 1 
(healthy) to class 5 (moribund). In large studies describing 
outcomes of thousands of operations, the ASA classification 
system has proved useful for predicting risk of complications 
and death. Limitations of the ASA system are that assignment 
of risk is subject to observer bias, and the inherent risk of the 
surgical procedure is not considered. Emergency operations 
are associated with a two- to fourfold risk of adverse out-

Table 57.1. Surgical Procedure Risk 
High risk (reported cardiac risk;::: 5%) 

Coronary artery bypass graft surgery 
Pneumonectomy 
Trauma surgery 
Neurosurgery 
Major vascular procedure 
Ruptured abdominal viscus 
Emergency surgery 
Anticipated prolonged surgery, with hemodynamic 

instability 

Moderate risk (reported cardiac risk usually:s 5%) 
Abdominal surgery (open cholecystectomy, colon resection, 

etc.) 
Orthopedic surgery 
Urogynecologic surgery (prostatectomy, hysterectomy, 

cesarean section) 
Splenectomy 
Cancer staging procedures 
Peripheral vascular procedures (endarterectomy, femoral­

popliteal bypass) 
Prostate surgery 

Low risk (generally <1 %) 
Cataract surgery 
Podiatry procedures 
Endoscopy and biopsy 
Breast biopsy 
Mastectomy 
Herniorrhaphy 
Vasectomy 
Appendectomy 
Dermatologic procedures 

Source: Modified from Eagle et al,16 with permission. 

comes when compared to elective surgery. True surgical 
emergencies (perforated organ, peritonitis, trauma, aortic 
aneurysm) rarely allow time for a comprehensive preopera­
tive medical evaluation. In most other instances, the risk of 
adverse outcomes can be estimated by assessing clinical pre­
dictors in the context of the hemodynamic physiologic stress 
(alterations in heart rate, blood pressure, volume, hemoglo­
bin, oxygenation, thrombogenicity) of the proposed operation. 
Major surgery can be long (intrathoracic, vascular, or neuro­
surgical procedures) and associated with a greater likelihood 
of adverse outcomes. Moderate-risk operations include ex­
trentity operations lasting 2 hours or longer (e.g., orthopedic 
surgery), and surgery that is less likely to result in adverse 
medical outcomes includes distal extremity operations, her­
nia repair, thoracoscopy, and transurethral resection of the 
prostate (Table 57.1). 

Another commonly used risk assessment instrument is the 
Goldman Cardiac Risk Index, which was fIrst published dur­
ing the late 1970s and has been widely used subsequentlyll 
More than 1000 patients admitted to Massachusetts General 
Hospital for surgical procedures underwent comprehensive 
preoperative physical assessments and were followed post­
operatively to identify major cardiac complications and death. 
A multivariate discriminate risk analysis identified factors sig­
nificantly associated with these outcomes, and each risk fac­
tor was assigned a weighted point score based on its relative 
association with adverse outcomes. Based on point scores, pa­
tients were retrospectively assigned to a level of risk associ­
ated with serious cardiac complications (ventricular tachy­
cardia, death, MI, pulmonary edema) (class I, 0.7%, to class 
IV, 22.0%) and mortality (class I, 0.2%, to class IV, 50.0%). 
Factors not found to increase the risk of serious cardiovascu­
lar morbidity and mortality were controlled hypertension, the 
presence of an S4, diabetes mellitus, hyperiipidentia, and sta­
ble angina pectoris. The latter was defined as angina that had 
not changed over the previous year in patients able to ambu­
late a distance of two blocks. Some of these factors (conges­
tive heart failure and general medical condition) are poten­
tially reversible preoperatively. 

Lower reinfarction rates for patients operated on within 6 
months of the original MI have been reported more recently 
and reflect an increased awareness of risk and more experi­
ence using invasive hemodynamic monitoring, pressors, and 
beta-blockers.12 Perhaps more important for estimating the 
risk of reinfarction is the extent of prior myocardial damage 
and whether the patient has myocardium that is at risk be­
cause of coronary artery stenosis. Patients who have had 
non-Q-wave MIs may be at a greater risk of reinfarction than 
patients who have survived a transmural infarction. These pa­
tients frequently have borderline zones of potential ischemia 
that may be in jeopardy during anesthesia. Symptom-linked 
exercise testing to assess the extent of previous damage and 
identify at-risk myocardium is indicated in all patients who 
have had recent MIs requiring noncardiac surgery. 

More recently published cardiac risk indices have taken 
these and other factors into consideration. Subsequent modi­
fications (Table 57.2) of the Goldman Risk Index and includes 
point ratings for unstable angina (class ill angina after one to 



Table 57.2. Cardiac Risk Assessment 
(Modified Multifactorial Risk Index) 

Criteria, Points 

Coronary artery disease, 1 0 
Myocardial infarction ::::;;6 months 
Myocardial infarction >6 months 

Canadian Cardiovascular Society angina 
Class 3, 10 
Class 4, 20 

Unstable angina within 3 months, 10 

Alveolar pulmonary edema 
Within 1 week, 10 
Ever, 5 

Valvular disease 
Critical aortic stenosis, 20 

Arrhythmias 
Sinus plus atrial premature beats or rhythm other than sinus 

on preoperative ECG, 5 
More than 5 PVCs/min at any time prior to surgery, 5 

Medical status,S 
Poor general medical status 
P02 <60 or PC02 >50 
K <3.0 or HCO, <20 mEq/L 
BUN >50 mgldL or creatinine >3 mgldL 
Abnormal SGOT 
Chronic liver disease 
Bedridden due to noncardiac cause 

Age >70 years, 5 

Operation: emergency, 10 

Source: Modified from American College of Physicians,17 with 
permission. 

ECG ::: electrocardiogram; PVCs == premature ventricular con­
tractions; BUN = blood urea nitrogen; 5GOT = serum gluta­
mate oxolic acid. 

two blocks of ambulation; class IV angina at rest) and criti­
cal aortic stenosis. 13 Each of the published cardiac risk in­
dices has been studied and shown to accurately predict the 
risk (class III or IV) of having an adverse cardiac outcome 
(pooled data: 16% for class m and 56% for class IV). A higher 
than expected serious complication rate for class I and II pa­
tients has been reported among those operated on for ab­
dominal aortic aneurysms, probably reflecting a high inci­
dence of asymptomatic cardiac disease among these patients, 
resulting in their being misclassified as low-risk class I pa­
tients.14 

Cardiac Risk 
Coronary Artery Disease 
Patients with a history of a documented MI have a greatly in­
creased likelihood of having an intra- or postoperative car­
diac complications (see Chapter 76). This is especially true 
for patients who have sustained their infarction within 3 
months of their noncardiac surgery. Patients who have sus­
tained a recent MI and who have evidence of residual ischemic 
risk (unstable or severe angina, poorly controlled ischemic-
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mediated congestive heart failure, or severe valvular heart dis­
ease) should be considered at prohibitively high risk for ad­
verse perioperative cardiac complications. These patients 
should be referred to cardiologists for further evaluation and 
potential cardiac surgical interventions prior to considering 
noncardiac elective surgery. IS 

Patients with mild angina, prior MI (older than I month), 
history of congestive heart failure, diabetes mellitus, and eld­
erly patients should be classified at intennediate risk for hav­
ing perioperative cardiac-related complications. Patients with 
underlying peripheral vascular disease should also be con­
sidered at intennediate risk because of the high incidence of 
coexisting cardiac pathology (often "silent").16 Patients with­
out cardiac disease have a low incidence of postoperative MI 
and other cardiac complications (Table 57.3). 

An important component of the preoperative cardiac eval­
uation for all patients is an assessment of how well a patient 
can perfonn functional activities. This may be helpful in de­
ciding whether further cardiac testing is necessary, especially 
for intennediate-risk patients who are scheduled to have ma­
jor surgery. Patients who can participate in strenuous activi­
ties such as running, playing basketball, or long-distance 
swimming have excellent functional reserve capacity. while 
sedentary patients who have difficulty carrying groceries up 
a flight of stairs have poor functional capacity. Patients with 

Table 57.3. Clinical Predictors of Increased Perioperative 
Cardiac Risk 

High risk 
Recent myocardial infarction (within 1 month) 
Congestive heart failure (unstable) 
Valvular heart disease (esp. aortic stenosis) 
Unstable angina 
Significant cardiac arrhythmias (ventricular tachycardia 

with ischemia, supraventricular arrhythmias with uncon­
trolled ventricular response) 

Intennediate risk 
History of myocardial infarction 
Stable congestive heart failure 
Stable/mild angina pectoris 
Diabetes mellitus 
Age over 70 years 
Rhythm other than normal sinus rhythm on the 

preoperative ECG 
Uncontrolled hypertension 
Peripheral vascular disease 
Mitral valve prolapse ± regurgitation 

Low risk 
Age over 70 years 
Controlled hypertension 
History of cerebrovascular disease 
Cardiac murmur 
"Minor" ECG abnormalities (premature atrial contractions, 

nonspecific 5TT changes) 
Controlled atrial fibrillation 
History of stroke 
Low functional capacity 

sn = serial thrombin time. 

Source: Modified from Eagle et al,16 with permission. 



Functional capacity 

Surgical risk 

8 Noninvasive lesting 

Invasive testing 

8 Clinical predictors 

Functional capacity 

Surgical risk 

8 Noninvasive testing 

Invasive testing 

Poor «4 METs) 

Postoperative risk stratification 
and risk factor management 

Favorable resuH and 
no change in 

symptoms 

Moderate or excellent (>4 METs) 

Major Clinical Predlctorsu 

• Unstable coronary 
syndromes 

• Decompensated CHF 
• Significant arrythmias 
• Severe valvular disease 

Intermediate Clinical Predictorst 

• Mild angina pectoris 
• PriorMI 
• Compensated or prior CHF 
• Diabetes mellitus 

Minor Clinical Predictorst 

• Advanced age 
• Abnormal ECG 
• Rhythm other than sinus 
• Low functional capacity 
• Hisloryofstroke 
• Uncontrolled systemic 

hypertension 

Fig. 57.1. Stepwise approach to preoperative cardiac assessment. Steps are discussed in text. *$ubsequent care may 
include cancellation or delay of surgery, coronary revascularization followed by cardiac surgery, or intensified care. 
(From Eagle et al/16 with permission.) 



excellent functional capacity usually can tolerate major sur­
gery, while patients with poor functional capacity are at much 
greater risk for adverse outcomes. Patients with moderate 
functional capacity should be further evaluated if they have 
intennediate- or high-risk clinical profiles or if they are to 
have major surgery. 

Further testing and recommendations about how best to 
proceed can be made by carefully evaluating the preoperative 
clinical risk profile, functional capacity, and the proposed 
procedure. This is outlined by the American College of Car­
diology/American Heart Association (ACCIAHA) Task 
Force, which suggests a progressive stepwise approach to pre­
operative cardiac assessment (Fig. 57.1). 

The goal of the preoperative assessment is to evaluate not 
only the risk of the immediate surgery but also the long-term 
cardiac risk. Thus this may be an ideal time to consider further 
testing (noninvasive or invasive) if this is likely to improve out­
come. Noninvasive testing (see below) should be considered 
for patients who are at intermediate clinical risk and are to un­
dergo a major procedure. Exercise stress testing, echocardiog­
raphy (resting, stress), or perfusion imaging (dipyridamole, 
dobutamine) can further assist in stratifying risk; however, there 
is as yet no evidence that this type of testing improves periop­
erative care. Invasive testing (arteriography) should be reserved 
for high-risk patients with suspected left main disease, triple 
vessel disease, or unstable angina in whom angioplasty or coro­
nary artery bypass grafting would be indicated. Patients at low 
risk should have no further testing. 17 

The peak: time of occurrence of postoperative MI is 3 to 6 
days after surgery; it is due to increased activity, pain, and 
shifts of third-space fluid. Most postoperative MIs are 
"silent," perhaps accounting for the high mortality (up to 50%) 
among patients who sustain postoperative MIs. Patients who 
have had previous coronary artery bypass graft (CABO) sur­
gery have a low incidence of infarction when SUbjected to fur­
ther noncardiac procedures. IS The restenosis rate after CABG 
surgery (native or saphenous graft) increases with time after 
the original surgery. This is also true for patients who have 
had percutaneous transluminal coronary angioplasty (PTCA). 
Asymptomatic patients who have undergone coronary artery 
bypass grafting within the last 5 years and patients who have 
had coronary evaluation (cardiac stress testing) within the last 
2 years and are clinically stable require no further cardiac test­
ing prior to noncardiac surgery.16 

Surgical stress can lead to increased circulating levels of 
catecholamines that can result in arrhythmias and atheroscle­
rotic plaque rupture. One study suggests that the use of beta­
blockers can reduce the incidence of perioperative myocar­
dial ischemia, and over time (6 months to 2 years) the 
incidence of MI, congestive heart failure, and death. 19 While 
these data are less than conclusive, it seems prudent that all 
patients (unless there is a contraindication) with an interme­
diate or high risk for cardiac complications should be given 
therapeutic doses of beta-blockers prior to surgery. 20 

In certain situations, preoperative intensive care, intraop­
erative infusion of nitroglycerine, transesophageal echocar­
diographic monitoring, perioperative use of pulmonary artery 
catheterization, and surveillance for perioperative MI may be 
indicated. 
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Congestive Heart Failure 

The presence of preoperative congestive heart failure (CHF) has 
repeatedly been shown to be associated with a risk of postop­
erative CHF (see Chapter 79). Ideally, patients who present with 
CHF should be hemodynamically stable for a period of about 2 
weeks before surgery.21 Invasive (Swan-Ganz catheter) moni­
toring and treatment may be indicated for patients who have 
CHF and require emergent or urgent major surgical procedures. 
Patients with low left ventricular ejection ftactions (EFs) are 
more likely to develop postoperative CHF, whereas those with 
BPs of 50% or more have low complication rates, even if they 
have had a history of CHF. The presence of jugular venous dis­
tention, current pulmonary edema, or an S3 gallop places a pa­
tient at risk for perioperative cardiac complications. If possible, 
surgery is postponed until the CHF has been treated with a goal 
of euvolemia for a period of 2 weeks or more prior to surgery. 

Hypertension 
Poorly controlled hypertension is associated with perioperative 
cardiac complications, blood pressure lability, and renal failure 
(see Chapter 75). Severe hypertension may occur especially 
during induction of anesthesia, intubation, and emergence from 
anesthesia. Diastolic blood pressure readings of more than 120 
mm Hg and systolic blood pressures of more than 200 mm Hg 
are associated with a greater likelihood of adverse cardiac out­
comes.22 Patients with well-controlled hypertension are not at 
increased risk during surgery. Patients taking antihypertensive 
medications such as beta-blockers, angiotensin-converting en­
zyme (ACE) inhibitors, clonidine, and calcium channel block­
ers show attenuated blood pressure responses to intubation and 
induction of anesthesia. Of greater importance for patients with 
mild to moderate hypertension is the effect of anesthesia on 
mean arterial blood pressure (MAP) levels. Large reductions 
in MAP (> 30% for more than 10 minutes) are associated with 
a greater likelihood of intraoperative MI, CHF, and renal in­
sufficiency. The goal of treatment prior to surgery is to achieve 
consistent systolic blood pressure readings below 170 rom Hg 
and diastolic blood pressures below 110 mm Hg. 

Cardiac Arrhythmias 
The significance of cardiac arrhythmias identified preopera­
tively is somewhat controversial (see Chapter 77), as it has 
become clear that the presence of nonsustained premature 
ventricular contractions (PVCs) is not a risk factor for ven­
tricular tachycardia or sudden death unless associated with 
underlying cardiac ischemia (suggesting the presence of se­
vere coronary artery disease).23 Prophylaxis with antiar­
rhythmic medications is indicated for patients with sustained 
ventricular tachycardia, especially if they have had a recent 
MI. Atrial fibrillation is an important rhythm during the pe­
rioperative period, because when the ventricular response rate 
is rapid, the ability to increase cardiac output is compromised. 
This situation occurs because of reduced left ventricular fill­
ing volume as a result of a shorter diastolic filling time and 
loss of the presystolic "atrial kick." New-onset atrial fibrilla­
tion, particularly in patients with fixed outflow tract obstruc­
tion (aortic stenosis, asymmetric septal hypertrophy) may re­
sult in severe CHF and an inability to increase cardiac output. 
Thus control of the ventricular rate becomes important dur-
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ing anesthesia to allow adequate end-diastolic fIlling volumes 
and cardiac output. There is a higher incidence of atrial fib­
rillation during anesthesia in patients who undergo long sur­
gical procedures, those with thoracic or neurosurgical proce­
dures, and the elderly. Digoxin, beta-blockers, or calcium 
channel blockers should be continued up to and including the 
day of surgery. Most patients undergoing anesthesia (espe­
cially those with a history of arrhythmias) develop some kind 
of arrhythmia on induction of anesthesia, usually isolated oc­
casional ectopic ventricular or atrial beats. Supraventricular 
arrhythmias may exacerbate underlying cardiac disease by in­
creasing myocardial oxygen demand. These arrhythmias may 
also be a manifestation of noncardiac problems such as elec­
trolyte abnormalities, or infection. 

It is rare that patients need to have a pacemaker inserted 
prior to a major surgical procedure.24 Placement of a pace­
maker should be considered in patients who have long sinus 
pauses, high-grade second-degree heart block, or complete 
heart block. There is no indication for pacemaker placement 
in patients with first-degree atrioventricular (A V) block or 
asymptomatic bifascicular block, as these patients rarely de­
velop complete heart block. The use of the electrocautery ma­
chine during surgery may interfere with "demand" pacemaker 
function; if the earth lead is placed away from the pacemaker 
magnet and the surgeon administers short bursts of electro­
cautery, this effect is reduced. However, it may be necessary 
to convert the pacemaker function to the fIxed-rate mode 
when "demand" pacemaker responses are suboptimal. 

Valvular Heart Disease 
Valvular heart disease (especially hemodynamically signifi­
cant aortic stenosis) is associated with an increased risk for 
perioperative mortality25 (see Chapter 78). Severe and symp­
tomatic aortic stenosis may require valve replacement or 
valvuloplasty if high-risk noncardiac surgery is to be done 
safely. Mitral stenosis is not associated with increased mor­
tality, but these patients are sensitive to preload volume 
changes especially when tachycardia results in a reduction in 
diastolic filting time. Patients with aortic regurgitation and 
mitral regurgitation are less sensitive to volume changes but 
require adequate left ventricular contractility, as regurgitation 
takes place during both diastole and systole. Bradycardia is 
less well tolerated because of increased potential for regurgi­
tation during prolonged diastole. Prosthetic valves increase 
the risk of bacterial endocarditis and thrombotic complica­
tions. Asymmetric septal hypertrophy may be difficult to man­
age perioperatively because the degree of outflow tract ob­
struction is variable. Certain medications exacerbate outflow 
tract obstruction; diuretics and nitrates reduce preload and in­
travascular volume; inotropes may increase obstruction be­
cause of increased contractility; and tachycardia may cause 
similar effects because of decreased diastolic fIlling time. 

Peripheral Vascular Disease 
There is a high incidence of occult coronary artery disease 
among patients with peripheral vascular disease (PVD) (see 
Chapter 76). Up to 60% have severe coronary artery disease; 
many have no clinical symptoms and frequently have normal 

ECGs. Patients with PVD have a high incidence of postoper­
ative mortality, mostly because of intraoperative and postop­
erative MIs.26 Additional cardiac testing should be considered 
for patients with PVD scheduled for major surgery.27 Exercise 
stress testing (EST), if positive, can identify patients at in­
creased risk of having a cardiac event, but the positive pre­
dictive value is low. The negative predictive value is high (Le., 
a negative test makes it unlikely that a patient will develop a 
postoperative cardiac complication). Many patients cannot tol­
erate EST because of intennittent claudication, decondition­
ing, rest ischemia, or amputations. Furthermore, many patients 
with PVD have ECG changes of the left bundle branch block 
or left ventricular hypertrophy, or they are currently taking 
digoxin, making exercise test ECG readings uninterpretable. 

Evidence has suggested that perioperative ECG monitor­
ing may be useful in patients with pVD.28 Preoperative 
ischemia and silent ischemia are good predictors of periop­
erative and postoperative ischemia and cardiac events. Fur­
thennore, patients without signs of ischemia preoperatively 
are unlikely to have ischemic events. Again, the positive pre­
dictive value of silent ischemia is low because few patients 
with PVD and positive tests develop postoperative cardiac 
complications. 

Perhaps even more useful is chemical stress testing using nu­
clear medicine imaging or echocardiography.29 Dipyridamole 
is a coronary vasodilator; hence, stenotic arteries do not dilate, 
and infarcted areas remain unperfused. In norma! hearts thal­
lium is evenly distributed throughout the myocardium, with no 
distribution distal to stenosed arteries. These areas show up as 
"cold spots" on thallium bnaging studies. If thallium redistrib­
utes on delayed imaging (4 hours later) to a previously imaged 
"cold spo~" it may be an indication of underperfused my­
ocardium. Thus redistribution on late imaging with thallium 
may be an important factor for determining the risk of intra­
operative ischemia in a patient with PVD. The advantages of 
dipyridamole thallium testing are that patients do not have to 
exercise and increase their target heart rate, and there are few 
complications associated with infusing dipyridamole. 

When dipyridamole thallium scintigraphy results are consid­
ered in conjunction with important clinical parameters (angina, 
CHF, Q wave on ECG, diabetes mellitus, PVCs), they add sig­
nificant weight when predicting adverse outcomes for patients 
witlt PVD30 Risk stratification may be further enhanced by 
quantifying the number of areas on thallium imaging that show 
evidence of redistribution on delayed imaging studies. 

A strategy for patients with PVD scheduled for a major vas­
cular procedure may be to conduct a noninvasive stress test, 
which if negative suggests that surgery can proceed without fur­
ther testing." If the imaging study shows evidence of thallium 
redistribution, tlte size of the defect should be measured. If in 
the opinion of the radiologist or cardiologist the defect is small, 
the risk is low; but if it is moderate to large, the patient may be 
a candidate for cardiac catheterization and revascularization be­
fore having major noncardiac surgery. If the patient is not a can­
didate for coronary artery revascularization. the previously 
planned surgery or an alternative surgical procedure should be 
considered. If the patient is a candidate for coronary vascular­
ization, coronary angiography may be indicated. 



Table 57.4. Relative Risk for Further Investigation Versus 
Proceeding with Noncardiac Surgery in Patients with PVO 

No revascularization prior to noncardiac surgery 
Risk of noncardiac procedure 
Long-term outcome 

Revascularization prior to non cardiac surgery 
Risk of cardiac catherization (1 % risk) 
Risk of CABC/PlCA (6-10%) 
Risk of delaying surgery 
Risk of surgery after revascularization (2-3%) 
Long-term outcome 
Periaperative risk withaut revascularizatian must be ~ 15% far 

CABC or PTCA to be of benefit. 

PVD = peripheral vascular disease; CABG = coronary artery 
bypass grafting; PTCA = percutaneous trans luminal coronary 
angioplasty. 

It is important to consider the cumulative and relative risks 
of having these procedures" (Table 57.4). The risk of mortal­
ity from coronary angiography is about I %, and the risk for 
CABG or PTCA in a patient with PVD is in the range of 6% 
to 10%. The risk of delaying noncardiac surgery for testing de­
pends on the reason for the delay and the urgency of the pro­
posed procedure (e.g., a limb that is ischemic or in jeopardy). 
The risk of mortality for noncardiac surgery after a revascu­
larization procedure is still in the range of 2% to 3%, together 
with unknown long-tenn risks of morbidity and mortality. Thus 
the potential risk of death by further investigating and treating 
patients with PVD is in the range of about 10% to 15%. If the 
risk of the noncardiac procedure without further testing is less, 
it may be appropriate to proceed with surgery and inform the 
patient, anesthesiologist, and surgeon of the increased risk. 33 

Medications 
In general, all medications should be continued up to the day 
of surgery. Monoamine oxidase inhibitors interfere with au­
tonomic function and may cause perioperative hypertension 

Table 57.5. Bacterial Endocarditis Prophylaxis 

Oral, respiratory tract, esophageal procedures 
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and hypotension. These agents may prolong neuromuscular 
blockade, inhibit hepatic enzymes, and prolong the action of 
narcotic drugs. If possible, the medication is discontinued a 
few weeks before surgery. Beta-blockers and clonidine should 
be continued until the day of surgery, as there is a possibil­
ity of postwithdrawal rebound hypertension. The surgeon 
should order antibiotic prophylaxis. Most surgeons prefer 
fIrst-generation cephalosporins (usually cefazolin), starting 
with the preanesthetic dose and continuing for 24 hours. 

Management of anticoagulants may be problematic during 
the perioperative period. For patients taking Cournadin, the 
risk of discontinuing anticoagulation must be assessed. For 
patients with metallic heart valves, Coumadin discontinuation 
is risky, although continuing Coumadin up to the time of sur­
gery is contraindicated. If it is reasonable to discontinue the 
Coumadin, it is stopped 3 days before surgery and then rein­
stituted after surgery. If it is necessary to anticoagulate the 
patient up to surgery, Coumadin can be stopped 3 days be­
fore the operation and the patient treated with intravenous he­
parin. The heparin infusion is stopped 6 hours before surgery, 
and Coumadin is reinstituted after surgery. Alternatively, low 
molecular weight heparin (LMWH) may be used in doses of 
-I mg/hr every 12 hours adjusted to renal function for 3 days 
prior to surgery with the last dose administered 12 hours prior 
to the operation. LMWH or Coumadin may then be reinsti­
tuted after surgery. Aspirin, which irreversibly inhibits cy­
c100xygenase and affects platelet adhesiveness, should be dis­
continued 7 days before surgery. Other nonsteroidal and 
nonsalicylate products may be continued up to surgery. 

Patients who are at risk for bacterial endocarditis (patients 
with prosthetic heart valves, previous endocarditis, congeni­
tal malfonnations, hypertrophic cardiomyopathy, and mitral 
valve prolapse with mitral regurgitation) should receive pro­
phylactic antibiotic coverage (Table 57.5). Bacterial endo­
carditis prophylaxis is recommended for cardiac conditions 
that are high (prosthetic valves) or intermediate risk (mitral 
valve prolapse with regorgitation), for developing endocardi­
tis; and for procedures that may result in bacteremia. Simpli-

Standard regimen: amoxicillin 2 g orally, 1 hour before the procedure (children, 50 mglkg) 
Unable to take oral medications: ampicillin 2 g given IV or 1M within 30 minutes of the procedure (children, 50 mglkg) 
Penicillin allergic: Clindamycin 600 mg orally 1 hour before the procedure (children, 20 mg/kg); cephalexin or cefadroxil 

2 g orally 1 hour before the procedure (children, 50 mglkg) 
Penicillin allergic unable to take oral medicine: dindamycin 600 mg, IV within 30 minutes of the procedure (children, 

20 mg/kg); cephazolin 1 g IV within 30 minutes of the procedure (children, 25 mglkg) 

Genitourinary, gastrointestinal procedures 
High-risk patients: ampicillin 2 g (children 50 mglkg) plus gentamicin (1.5 mg/kg for adults and children not to exceed 

120 mg) IV or 1M within 30 minutes of the procedure; 6 hours later ampicillin 1 g (children, 25 mglkg) or amoxicillin 1 g 
(children, 25 mglkg) orally 

High-risk (penicillin allergic): vancomycin 1 g (children, 20 mglkg) IV over 2 hours, plus gentamicin 1.5 mg/kg (adults and 
children, not to exceed 120 mg) 1M or IV, within 30 minutes of the procedure 

Moderate-risk patients: amoxicillin 2 g (children, 50 mglkg) one hour before the procedure; ampicillin 2 g (children, 
50 mg/kg) 1 hour before the procedure 

Moderate-risk (penicillin allergic): vancomycin 1 g (children 20 mglkg) over 1 to 2 hours, completing 30 minutes or more 
before the procedure 

Source: American Heart Association World Wide Web Site, http://www.americanheart.orgIHearcand_Stroke_A_Z_Guide/bend. 
html ©2000, Copyright American Heart Association. Reprinted with permission. 
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fied prophylaxis regimens are recommended for dental, gas­
trointestinal, and genitourinal procedures. There is DO need to 
institute endocarditis prophylaxis for patients with atrial sep­
tal defects, post-CABG patients, or patients with pacemak­
ers.34 

Pulmonary System 
Pulmonary complications are the most common reasons for 
morbidity among patients undergoing noncardiac surgery 
(25-50% of major snrgical procednres). Pnenrnonia, lobar 
collapse, pneumonitis, atelectasis, and respiratory failure can 
occur. These complications frequently result in prolonged 
hospital stays and increased mortality. . 

A nnrnber of reproducible physiologic changes occnr WIth 
general anesthesia that place patients (especially those with un­
derlying puhuonary disease) at risk of developing a respiratory 
complication. Predictable changes occnr in patterns of ventila­
tion,lung volumes, gas exchange, and puhnonary defense mech­
anisms.35 These changes occur as a result of the procedure it­
self, the anesthesia, altered sensorium, analgesia, immobility, 
restrictive bandages, and relative inunobility. General anesthe­
sia results in a 20% decrease in tidal volwne, but a compensa­
tory increase in respiratory rate occurs, such that the minute ven­
tilation changes minimally. Lung compliance decreases by 33%, 
and sighing is abolished by the effects of narcotic medications. 
Total lung capacity and all subdivisions of lung volnrnes de­
crease. Vital capacity decreases by half and lasts for 2 weeks 
after general anesthesia Most importantly, functional residual 
capacity (PRC) decreases by up to 40% after upper abdominal 
and thoracic procednres. Closing volume (CV, the volume at 
which airway flow stops dnring expiration) increases signifi­
cantly. Under normal circumstances PRC is about 50% and CV 
is about 30% of total lung capacity, and wben these volumes 
decrease because of general anesthesia the lungs become sub­
ject to airway closure, atelactasis, and pneurnonia.36 

General anesthesia results in relative hypoxia because of 
ventilation-perfusion mismatches. Nondependent areas of 
lung are relatively overventilated and underperfused (dead 
space), whereas dependent parts of the lung are relatively per­
fused and underventilated (shunts). Normal pulmonary de­
fense mechanisms (cough and ciliary action) are also impaired 
during general anesthesia. 

Factors that further increase the likelihood of developing 
puhnonary complications (Table 57.6) include the site of the 
incision (thoracic and upper abdominal incisions), supine po­
sition, prolonged anesthesia (>3 honrs), a history of produc­
tive cough, cigarette smoking, and fluid overload. ObeSIty, 
defined as weighing more than 30% over ideal body weight, 
is associated with an increased work of breathing. reduced 
lung volumes, and hypercapnia; all are associated with an in­
creased risk of complications. 

The limits of puhuonary operability have never been clearly 
defined. There are no studies that demonstrate the level of 
forced expiratory volume in 1 second (FEV,) below which a 
person is at increased risk, nor is there consensus about indi­
cations for preoperative pulmonary function testing.37 An 
FEV 1 of less than 2 L is associated with an increased risk of 

Table 57.6. Major Risks for Adverse Pulmonary Outcomes 
Forced expiratory volume in 1 second (FEV,) <1 L 
Maximum voluntary ventilation <50% of predicted 
Peol >90 mm Hg 
Peol <50 mm Hg 
Relative hypoxemia 
Upper abdominal and intrathoracic procedures 
Prolonged anesthesia (> 3 hours) 
Cigarette abuse 
Obesity (>30% above ideal body weight) 
Chronic obstructive pu/mona!)' disease 
American Society of Anesthesiologists (ASA) class IV 
Age > 70 years 

pulmonary complications, and patients with an FEV 1 value 
as low as 1 L may be more likely to require ventilator sup­
port and develop pulmonary complications. 

There are no clear guidelines for estimating potential risk 
of developing puhnonary complications prior to surgery. 
Chest radiographs may be useful in high-risk patients. There 
are no clear indications for ordering pulmonary function tests. 
These tests may help in defming the severity of underlying 
pulmonary disease, and thus may help estimate the potential 
risk for complications. For patients who are to have cardiac 
surgery, pneumonectomy, or esophagectomy, more sophisti­
cated testing such as quantitative ventilation-perfusion scan­
ning, diffusing capacity studies, and estimation of maximum 
oxygen consumption during exercise may be indicate~. 

For patients with pulmonary disease, it may be pOSSIble to 
reduce complications by instructing them to stop cigarette 
smoking at least 8 weeks before surgery, 38 which results in 
enhanced mucociliary transport mechanisms, reduced secre­
tions, less bronchospasm, and reduced levels of circulating 
carboxyl hemoglobin. Optimal bronchodilation prior to sur­
gery may require home or inpatient nebulizer treabnents and 
use of steroids for patients with asthma. Incentive spirometry 
has been shown to reduce the incidence of pulmonary com­
plications and the length of hospital stay. Emphasi.s is placed 
on general conditioning, nutrition, and psychologICal prepa­
ration if a person is likely to spend some time in the inten­
sive care unit after surgery. Anesthesiologists are aware of 
the need to minimize anesthesia time, use intennittent hyper­
inflation. and control secretions. Postoperatively, patients 
should be enconraged to get out of bed early, take deep 
breaths, use the incentive spirometer, and cough. Narcotic and 
analgesic medications should be administered in doses titrated 
to obtain analgesic effects without clouding the sensorium. 
Because cardiac and pulmonary complications occur for up 
to 7 days after snrgery, medical consultants should closely 
monitor patients during this stressful time. 

Hematologic System 
See Cbapters 125 and 126. 

Hemoglobin and Hematocrit 
The optimal levels of hemoglobin and hematocrit for surgery 
traditionally have heen;"10 gldL and 30%, respectively. Con-



sensus conference reports have now recognized the increas­
ing evidence of the safety of transfused blood products and 
the excellent outcomes of surgery on anemic patients; it is 
therefore concluded that no single criterion can be used to 
support preoperative blood transfusion.39 There is good evi­
dence that surgical procedures can be done in patients with 
hemoglobin levels above 8 g/dL and in patients with hemo­
globin levels as low as 6 g/dL if blood loss is less than 500 
mL. The risks associated with blood transfusion are low; there 
is a less than I % risk of transfusion mortality associated with 
the human immunodeficiency virus (HIV) and a less than 
0.3% risk of acquiring hepatitis C (since testing became avail­
able during the 1990s); the risk of hemolytic reactions or con­
gestive cardiac failure is also low. 

Higher hemoglobin levels are advisable for older patients, 
those likely to experience significant blood loss, and patients 
with coronary artery or cerebrovascular disease. Lower lev­
els of hemoglobin are acceptable for patients with chronic 
anemia with compensated intravascular volumes. When pos­
sible, transfusion is done preoperatively, as transfusion reac­
tion signs may be obliterated under general anesthesia. The 
more widespread use of autologous blood, cell savers, and 
erythropoietin has greatly reduced the need for transfusion 
with baoked blood.40 The hematocrit level for optimal oxy­
gen delivery to tissues and rheology is around 45%. Patients 
with polycythemia and erythrocytosis are more likely to bleed 
or have blood clots and should be phlebotomized to hemat­
ocrits of around 45% to 50% before elective surgery. 

Platelets 
Patients with thrombocytopenia rarely bleed until platelet 
counts are below 100,000 cells! ILL, and the risk of bleeding 
is procedure-dependent for patients with platelet counts be­
tween 50,000 and lOO,OOO/ILL41 Platelet counts below 
50,OOO/ILL are associated with an increased risk of bleeding. 
Qualitative platelet functioning can be impaired even when 
platelet counts are nonnal. Medications including nons­
teroidal antiinflammatory drugs (NSAIDs), aspirin, tricyclic 
antidepressants, alcohol, and even beta-blockers can impair 
platelet adhesion. Patients with uremia, liver disease, alco­
holism, and leukemia may also develop qualitative platelet 
disorders. For these patients it may be useful to detennine the 
bleeding time prior to surgery. 

Coagulation Disorders 
Coagulation disorders are rare, as a loss of 80% of clotriog fac­
tor levels is required to prolong the prothrombin time (P1) or 
partial thromboplastin time (!"IT). The most common disorder 
affecting clotting factor production is severe liver disease. Pa­
tients with prolonged PTs and PITs can be managed intraop­
eratively with transfusions of fresh frozen plasma and whole 
blood. For patients with known or suspected acquired factor 
deficiency. a hematologist should be consulted for further in­
vestigation, reconunendations, and treatment perioperatively. 

Deep Venous Thrombosis 
All surgical patients are at risk for developing deep venous 
thrombosis (DVT) (see Chapter 81). This risk is increased for 
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elderly patients, the obese, cigarette smokers, cancer patients, 
patients who are having long procedures, those with previous 
venous disease, and those with a history of CHF. The risk of 
developing a postoperative DVT depends on the type of sur­
gical procedure and the presence of risk factors. The optimal 
modality for DVT prophylaxis is controversial. LMWH (40 
mg/day or 30 mg q l2h) significantly reduces the incidence of 
DVT and pulmonary embolism in patients undergoing gen­
eral surgical procedures, such as urologic or gynecologic sur­
gery, surgery for elective hip or knee replacement or hip frac­
ture, and other orthopedic procedures including trauma 
surgery. LMWH in doses of 40 mg per day or 30 mg every 
12 hours significantly reduces the incidence of postoperative 
DVT.42 It is unclear if LMWH is superior to warfarin 
(Coumadin) for prophylaxis of DVT for major surgical pro­
cedures, including orthopedic surgery. LMWH is expensive 
and not without side effects (thrombocytopenia, bleeding). 
Dosing of LMWH must be adjusted according to creatinine 
clearance. Elderly patients should be carefully monitored for 
bleeding complications. LMWH prophylaxis is not recom­
mended for patients who are to have neurosurgical procedures 
or spinal anesthesia, because of an increased risk of bleeding 
that may compromise neurologic functioning.43 Neurosurgi­
cal patients or patients undergoing spinal cord surgical pro­
cedures should have prophylaxis with intermittent compres­
sion or elastic stockings, as there is no risk for hemorrhagic 
complications. A decision to institute phannacologic prophy­
laxis should be made by the neurosurgeon. 

Multicenter trials comparing warfarin and LMWH are cur­
rently under way. Consensus conference opinion supports the 
use of LMWH (30 mg enoxaparin SC qI2h), heparin (5000 
1U SC qI2h), or warfarin (10 mg po on the night of surgery 
followed by 5 mg po qhs, titrating the dose to achieve an in­
ternational normalized ratio of 2-3) for prophylaxis of DVT 
for general surgery and orthopedic surgical patients. The op­
timal duration of DVT prophylaxis is controversial. Some 
would recommend that LMWH or warfarin be continued for 
6 weeks to 2 months after surgery. At a minimum DVT pro­
phylaxis should be continued until the patient is ambulatory 
for functional distances. 

Liver Disease 
For patients with liver disease, the likelihood of developing 
complications is related to the degree of hepatic compromise44 

(see Chapter 90). Patients with acute viral bepatitis and ele­
vated liver enzyme levels, detennined by liver function tests 
(LFfs), should not have surgery until about 4 weeks after the 
LFfs are nonnalized. Most surgical procedures cause ele­
vated LFfs because of hypoxia, hypercarbia, traction, reduced 
blood flow, and portal hypotension induced by anesthetic 
agents. The major perioperative complications in patients with 
liver disease are bleeding, infection, and renal insufficiency 
(especially in patients with obstructive jaundice secondary to 
malignant disease). Patients with liver disease are likely to 
have a poor prognosis if they have hypoalbuminemia, a pro­
longed prothrombin time, ascites, esophageal varices, or en­
cephalopathy. These patients should be managed aggressively 
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with the help of a gastroenterologist using mannitol, l""tu­
lose, hyperalimentation, fresh frozen plasma, vitamin K, 
spironolactone, and other diuretics. 

Endocrine Disorders 
The most common endocrine disorder encountered during the 
perioperative period is diabetes mellitus (see Chapter 120). 
Surgical mortality for patients with diabetes is greater among 
those who have concomitant cardiac disease, those who are 
baving peripheral vascular surgery. and those with end-organ 
damage (autonontic neuropathy or nephropathy) as a result of 
their diabetes. Autonomic cardiac neuropathy may result in 
reduced ability to perceive postoperative chest pain, and these 
patients may be unable to mount an adequate cardiac response 
to the myocardial suppression due to anesthesia. Patients with 
diabetes are more likely to develop urinary retention, gastric 
retention, and pulmonary aspiration. Surgery places an addi­
tional strain on the diabetic patient, resulting in wide swings 
in blood glucose levels, volume shifts, electrolyte abnormal­
ities (most frequently hypo- and hyperkalentia), and changes 
in acid-base statuS.45 

The goal of management is to control blood glucose levels 
throughout the period of surgical stress. A number of oppos­
ing factors are involved. Usually patients are not eating well, 
which reduces the requirement for insulin, and they are inac­
tive, increasing insulin requirements. During surgery there is 
an outpouring of catecholamines, glucagon, and cortisol, 
which dramatically increase insulin requirements. The net ef­
fect is the frequently encountered hyperglycentia during sur­
gery. In general, the goal is to keep the blood glucose level 
below 250 mg/dL. For patients who are insulin-dependent, 
one half to two thirds of their intermediate-acting insulin 
should be adntinistered on the morning of surgery and fm­
gerstick glucose levels monitored every 2 hours during sur­
gery, with sliding-scale regular insulin coverage. For patients 
with "brittle" diabetes, better control may be achieved by 
starting an insulin infusion a few hours before surgery. The 
usual rate of infusion is 2 units of insulin per hour, but this 
dosage can be adjusted depending on the serum glucose lev­
els. To avoid hypoglycemia, a dextrose infusion is adminis­
tered simultaneously in the other arm. The infusion rates are 
adjusted based on fingerstick glucose levels. For patients with 
diabetes taking oral hypoglycentic agents, the oral agent is 
stopped on the day before surgery and the patient managed 
with sliding-scale insulin similarly to the patient with insulin­
dependent diabetes. 

Steroid Use 
Patients who are currently taking corticosteroids may be at 
risk of hypothalarnic-pituitary-adrenal axis insufficiency 
when faced with the stress of surgery. Published case reports 
describe cardiovascular collapse among patients with steroid­
related adrenal insufficiency. Patients who are currently tak­
ing steroids, who have used long-acting steroids, or who have 
taken steroids for more than a week during the previous year 
may be at increased risk of iatrogenic axis suppression. Con­
sideration should be given to treating these patients with 

"stress-dose" intravenous steroids during surgery. One criti­
cal review of the literature on stress-dose steroids reported 
that few studies fulfilled the diagnostic criteria for iatrogenic 
adrenal insufficiency.46 Furthermore, studies of renal allograft 
patients who had adrenal functioning testing reported that pa­
tients who had been taking prednisone for long periods had 
nonnal adrenal responses to adrenocorticotropic honnone 
(ACTH) stimulation, suggesting that adrenal function was 
preserved. For patients who are at risk for adrenal axis sup­
pression, it may be useful to assess adrenal gland function. If 
the patient's cortisol level doubles over a fasting level 1 hour 
after adntinistering 250 p,g of ACTH intravenously or intra­
muscularly, or if any cortisol level is in the range of 17 to 20 
p,g/dL, adrenal function is likely to be intact. If it is decided 
to treat the patient empirically with stress-dose steroids, hy­
drocortisone sodium succinate (Solu-Cortef) or equivalent 
100 mg IV q6h should be given for 24 hours, tapering the 
dose by 50% until the patient can take the usual dose of 
steroids. 

Renal System 
New-onset renal insufficiency during the perioperative period 
is associated with significant morbidity and mortality (see 
Chapter 97). A meta-analysis study reported that the ouly con­
sistent predictors of postoperative acute tubular necrosis were 
preoperative elevations of creatinine and blood urea nitrogen 
(BUN) and patients having a major vascular procedure.47 Pa­
tients who are volume-depleted, elderly, septic, or having a 
major procedure are at increased risk for developing periop­
erative acute tubular necrosis. Morbidity and mortality result 
from sepsis, coagulopathy, and volume and electrolyte dis­
turbances. Anesthesiologists have a heightened level of con­
cern about avoiding this complication, especially in patients 
with a suspected creatinine clearance of less than 50%. Pa­
tients on chronic hemodialysis or peritoneal dialysis can be 
operated on safely, but dialysis should be completed 6 hours 
or more before surgery because of the anticoagulant effects 
of heparin added to the dialysate. 

Nutrition 
Protein-calorie undernutrition results in increased surgical 
morbidity and mortality. Surgery may transform mild under­
nutrition into severe malnutrition, which if it occurs is asso­
ciated with impaired wound healing, immunodeficiencies, and 
a reduced ability to resist infection. Older patients are espe­
cially at risk for undernutrition after surgery because of co­
existent chronic medical illnesses (e.g., congestive heart fail­
ure, chronic lung disease), functional impairments. coexistent 
dementia/postoperative delirium, and surgery-related factors 
(e.g., nil per mouth, liquid diet). 

Patients who have multiple trauma or pancreatitis or who 
are unable to eat for 7 to JO days are most likely to develop 
perioperative malnutrition. The Veterans Administration Par­
enteral Nutrition Cooperative Study fouod that mortality and 
complication rates among patients who received total par­
enteral nutrition (TPN) were similar to those who did not.48 

The authors concluded that TPN should be considered for se-



verely malnourished patients or those whose gastrointestinal 
tract was to be rested for 7 to 10 days if previously normally 
nourished or for 5 days in previously malnourished patients. 
The exact optimal duration of nutritional support is not wel1 
established; however, low-risk nutritional supplementation 
(oral supplements) make intuitive sense for all perioperative 
patients until adequate nutritional intake is established. 

Conclusion 
Family physicians are increasingly being requested to partic­
ipate in the care of patients during the perioperative period. In 
general, surgical and anesthesia outcomes have greatly im­
proved, even among elderly patients in good medical condi­
tion. There remain, however, categories of patients who are at 
high risk for adverse outcomes, especially those with comor­
bid cardiovascular disease, those having peripheral vascular 
surgery, and those at risk for developing pulmonary compli­
cations, sepsis, or renal failure. The medical care of the sur­
gica� patient is highly individualized, with a goal of bringing 
the person to the operating room in the best condition possi­
ble and then not abandoning the patient after surgery. 

References 
I. Milamed DR, Hedley-Whyte J. Contributions of the surgical sci­

ences to a reduction of the mortality rate in the United States 
for the period 1968 to 1988. Ann Surg 1994;219:94-102. 

2. Khuri SF, Daley J, Henderson W, et al. The National Veterans 
Administration Surgical Risk Study: risk adjustment for the 
comparative assessment of the quality of surgical care. J Am 
Coll Surg 1995;180:519-31. 

3. King MS. Preoperative evaluation. Am Fam Physician 2000;62: 
387-93. 

4. Adrenal dysfunction and steroid use. In: Adler AG. Merli OJ, 
McElwain GE, Martin JR, eds. Medical evaluation of the sur­
gical patient. Philadelphia: WB Saunders, 1985;101-17. 

5. MacPherson, DS. Preoperative laboratory testing: should any 
tests be "routine" before surgery? Med Clin North Am 1993;77: 
289-306. 

6. More preoperative assessment by physicians and less by labo­
ratory tests [editorial]. N Engl J Med 2000;342:204-5. 

7. Fischer S. Cost-effective preoperative evaluation and testing. 
Chest 1999;1l5(suppI5):96S-100S. 

8. MacPherson DS, Snow R, Lofgren RP. Preoperative screening: 

57. Medical Care of the Surgical Patient 487 

15. Hollenberg SM. Preoperative cardiac risk assessment. Chest 
1999;115(SuppI5):51S-7S. 

16. Eagle KA, Brundage BH, Chaitman BR, et al. Guidelines for 
perioperative cardiovascular evaluation for noncardiac surgery; 
report of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines (Committee 
on Peri operative Cardiovascular Evaluation for Noncardiac 
Surgery). I Am Coll CardioI1996;27:910-48. 

17. American College of Physicians. Clinical guideline, Part I. 
Guidelines for assessing and managing the perioperative risk 
from coronary artery disease associated with major noncardiac 
surgery. Ann Intern Med 1997;127:309-12. 

18. Crawford ES, Morris GC, Howell JF, Flynn WF, Moorhead DT. 
Operative risk in patients with previous coronary artery bypass. 
Ann Thorne Surg 1978;26:215-21. 

19. Mangano DT, Layug EL, Wallace A, Tateo I. Effect of ate nolo I 
on mortality and cardiovascular morbidity after noncardiac sur­
gery. N Engl I Med 1996;335:1713-20. 

20. Higham H, Handa A, Hands LJ, et al. Slowing the heart saves 
lives: advantage of perioperative beta-blockade. Br J Surg 
2000;87(12):1736-7. 

21. Weitz HH. Non-cardiac surgery in the elderly patient with car­
diovascular disease. Clin Geriatr Med 1990;6:511-29. 

22. Wolfsthal SD. Is blood pressure control necessary before sur­
gery? Med Clin North Am 1993;77:349-<i3. 

23. O'Kelly B, Browner WS, Massie B, Tubau J, Ngo L, Mangano 
DT. Ventricular arrhythmias in patients undergoing noncardiac 
surgery. lAMA 1992;268:217-21. 

24. Weitz HH. Goldman L. Non-cardiac surgery in the patient with 
heart disease. Med Clin North Am 1987;71:413-32. 

25. O'Keefe IH, Shub C, Rettke SR. Risk of non-cardiac surgical 
procedures in patients with aortic stenosis. Mayo Clin Proc 
1989;64:400-5. 

26. Wong T, Detsky AS. Having peripheral vascular surgery. Ann 
Intern Med 1992;116:743-53. 

27. Fleisher LA, Barash PG. Preoperative evaluation of the cardiac pa­
tient for noncardiac surgery. Yale I Bioi Med 1993;66:385-95. 

28. Mangano DT, Hollenberg M, Fegert G, et al. Perioperative my­
ocardial ischemia in patients undergoing noncardiac surgery. I. 
Incidence and severity during the 4 day perioperative period. J 
Am Coll CardioI1991;17:843-50. 

29. Botvinick EH, Dae MW. Dipyridamole perfusion scintigraphy. 
Semin Nue! Med 1991;21:242-<i5. 

30. Lette J, Waters D, Cerino M, Picard M, Champagne P, Lapointe 
1. Preoperative coronary artery disease risk stratification based 
on dipyridamole imaging and a simple three-step, three-segment 
model for patients undergoing noncardiac vascular surgery or 
major general surgery. Am J Cardiol1992;69:1553-8. 

31. Fleisher LA, Barash PG. Preoperative cardiac evaluation for 
noncardiac surgery: a functional approach. Anesth Analg 1992; 
74:586-98. 

value of previous tests. Ann Intern Med 1990; 113:969-73. 32. Potyk DK. Cardiac evaluation and risk reduction in patients un-
9. Farrow SC, Fowkes FGR, Lunn IN, et al. Epidemiology in anes- dergoing major vascular operations. West J Med 1994; 161 :50--6. 

thesia. II. Factors affecting mortality in hospital. Br J Anaesth 33. Goldman L. Cardiac risk: for vascular surgery (editorial com-
1982;54:811-7. ment). I Am Coll CardioI1996;27(4):799-802. 

10. Dripps RD. A new classification of physical status. Anesthesi- 34. Dajani AS, Taubert KA, Wilson W, et al. Prevention of bacte-
ology 1963;24: 111. rial endocarditis. Recommendations of the American Heart As-

11. GoldmanL. Cardiac risks and complications of non-cardiac sur- sociation. JAMA 1997;277:1794-801. 
gery. Ann Intern Med 1983;98:504-13. 35. Tisi OM. Preoperative identification and evaluation of a patient 

12. Be1zberg H, Rivkind AI. Preoperative cardiac preparation. Chest with lung disease. Med Clin North Am 1987;71 :399-412. 
1999; 115(suppl 5):82S-95S. 36. Ferguson MK. Preoperative assessment of pulmonary risk. Chest 

13. Detsky AS, Abrams HB, McLaughlin JR. Predicting cardiac 1999;115(suppI5):58S-<i3S. 
complications in patients undergoing noncardiac surgery. J Gen 37. Zibrak JD, O'Donnell CR. Indications for preoperative pul-
Intern Med 1986;1:211-9. monary function testing. Clin Chest Med 1993;14:227-36. 

14. Jeffrey CC, Kunsman J. Cullen DJ, Brewster DC. A prospec- 38. Warner MA, Offord KP, Warner ME, Lennon RI, Conover MA, 
tive evaluation of cardiac risk index. Anesthesiology 1983;58: Iam:!O:on-Schumacher U. Role of preoperative cessation of smok-
462-4. ing and other factors in postoperative pulmonary complications: 



488 Mel P. Daly 

a blinded prospective study of coronary artery bypass patients. 
Mayo Clio Proc 1989;64:609-16. 

39. Carson n.., Willett LR. Is a hemoglobin of 10 gldl required for 
surgery? Med Clio North Am 1993;77:335-47. 

40. Konishi T, Ohbayashi T, Kaneko T, Ohki T, Saitou Y, Yamato 
Y. Preoperative use of erythropoietin for cardiovascular opera­
tions in anemia. Ann Thorac Surg 1993;56:101-3. 

41. Hematology. In: Adler AA, Merli GI, McElwain GE, Martin 
JR, eds. Medical evaluation of the surgical patient. Philadelphia: 
WB Saunders, 1985;44-50. 

42. Ament PW, Bertolino JG. Enoxaparin in the prevention of deep 
venous thrombosis. Am Fam Physician 1994;50:1763-8. 

43. Clagett GP, Anderson FA, Geerts W, et aI. Prevention of ve­
nous thromboembolism. Chest 1998;1I4(suppI5):53IS-60S. 

44. Brown FH. Shiall YF. Richter GC. Anesthesia and surgery in 

the patient with liver disease. In: Goldmann DR, Brown FH, 
Levy WK, et al, eds. Medical care of the surgical patient: a prob­
lem-oriented approach to management. Philadelphia: Lippincott, 
1982;326-42. 

45. Ockert DBM. Hugo 1M. Diabetic complications with special 
anaesthetic risk. S Aft J Surg 1992;30:90-4. 

46. Salem M, Tainsh RE, Bromberg J, Loriaux DL, Chernow B. Pe· 
rioperative glucocorticoid coverage: a reassessment 42 years af· 
ter emergence of a problem. Ann Surg 1994;219:416--25. 

47. Novis BK, Roizen MF, Aronson S, Thisted RA. Association of 
preoperative risk factors with postoperative acute renal failure. 
Anesth Analg 1994;78:143-9. 

48. Buzby GP. Overview of randomized clinical trials of total par· 
enteral nutrition for malnourished surgical patients. World J 
Surg 1993;17:173-7. 



58 
Counseling the Patient with 
Sexual Concerns 

Charles E. Driscoll and Jacquelyn S. Driscoll 

In the last few years, a remarkable change has occurred in the 
typical family physician's practice relative to issues of sexu­
ality. Sildenafil (Viagra) made its entry into pharmacies in 
1998. and suddenly there appeared to be a good reason for 
men to discuss sexual concerns that were previously covert 
and presumed to be ''unfixable.'' A number of drugs now UD­

der development for women could be available in the next 2 
years (e.g., Femprox Cream, Vasofem). Family physicians are 
challenged to gain a better understanding of sexual medicine 
to meet their patients' increasingly overt demands for assis­
tance with sexual concerns. 

The current societal milieu in the United States provides a 
strong push for family doctors to deliver sexual health care 
and counseling. The publicly reported sexual indiscretions of 
very visible people have forced parents to face up to the task 
of talking about sex with their children. Many who are un­
prepared will ask their family physician for infannatioD. Other 
issues that physicians will discover affecting their patients are 
listed in Table 58.1. Family physicians must keep current with 
the changing social environment to diagnose and manage 
health and emotional problems that may originate in the realm 
of sexuality. 

The principal goals are to achieve a general understanding 
of sexual anatomy and physiology, elicit a sexual history from 
patients of all ages, explain the concept of safe sex, and rec­
ognize opportunities to provide anticipatory guidance for the 
age-specific eras of a person's life. 

Sexual History Taking: 
A Must for All Patients 
For the patient to feel comfortable when discussing sexuality 
issues, the physician must first create an atmosphere of per­
missibility for the story to unfold. A straightforward approach 

lets the patient know the subject is a routine part of medical 
practice. Using patient education materials about sexuality and 
genital or breast conditions tells the patient that it is all right 
to talk about sex. Language. body postures, and facial expres­
sions that are congruent with messages of pennission convey 
a feeling of comfort about discussing the subject of sex. 

Collecting the Necessary Data 
The daily work of a family physician includes common en­
counters that deal directly with issues of sexuality (e.g., con­
traception, obstetrics, routine physicals with genital and rec­
tal examinations, breast pain, vaginitis, urinary tract infection, 
and prostate disease); to ignore a sexual history in these in­
stances is poor medical practice. Less obvious are medica­
tion-related problems, chronic disease and disability, emo­
tional maladjustments, and the aftereffects of surgery that may 
be dealt with perfunctorily without looking beneath the sur­
face to detennine how a patient's sexuality is affected. These 
silent problems are discovered by taking a sexual history as 
a matter of routine, inquiring first by general queries and mov­
ing on to seek the details of any positive responses. Table 
58.2 outlines a series of questions that will uncover most sex­
ual problems, identify high-risk sexual behaviors. and find 
knowledge gaps that could easily be corrected by patient ed­
ucation or prevented by anticipatory guidance. Advanced 
questioning techniques can be found in an excellent guide­
book by Ross and Channon-Little.' A drug history (prescrip­
tion, recreational, and alcohol) is an essential part of investi­
gating any sexual concern, as medication side effects 
commonly cause problems with sexual perfonnance. Certain 
nonspecific complaints (e.g., back pain, genital pain, fatigue, 
unhappiness, or "stress") serve as "tickets for admission" to 
the doctor's office and disguise underlying sexual distress. 
Usually, there is a subconscious hope that the real reason for 
the visit (i.e., sexual difficulties) will be discussed. 
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Table 58.1. Recent Issues in Sexuality Affecting Patients 

Societal issues Reflections in medical practice 

"Oral sex is not really sex" -a dangerous gap 
in sex education arose. We need to do more 
than prevent pregnancy. 

Since 1988, the percent of boys ages 15-19 who have had oral sex from 
a female has risen from 13% to 49.5%. Oral gonorrhea, oral herpes, 
and an oral wart virus are on the rise. 

Sildenafil marketed-the term "Viagra-vation" 
is coined to reflect stress on the spouses. 

Sexual partners may not be equally enthusiastic about the return of sexual 
activity; extramarital affairs used by some men for experimentation with 
the drug. Relationships are strained or broken. 

Rohypnol, GHB, and other designer "love" 
drugs gain in popularity. 

Unwanted sexual intercourse, sometimes with multiple partners, and 
"date rape" occur. Severe psychological manifestations are seen. 
Educate for prevention. 

Availability of RU486 and emergency 
contraception. 

Less consequences encourage irresponsible sexual behavior. 

More talk and joking about sex appear on TV; 
there are fewer messages about safe sex and 
risk. 

In the 1999-2000 television season, ~75% of programs featured sexual 
content. Sex outside of a committed relationship is being normalized. 

Cybersex and Internet pornography are greatly 
increasing. 

Sexual addiction is a recognized result; spouses are "cheating" on each 
other online. Prurience and paraphilias are nurtured. 

Counseling About "Safer Sex" 
Using a format similar to that for sexual history taking, Table 
58.3 shows how to progress comfortably into a discussion of 
"safer sex" techniques. Americans do not seem particularly 
concerned about keeping themselves from becoming infected, 
as evidenced from the continued rising incidence of most sex­
ually transmitted diseases (SIDs), including human immu­
nodeficiency virus (IDY) infection (see Chapter 41). When 
talking with the patient, physicians should impart general in­
fonnation about the viral and bacterial nature of SIDs, and 
explain that no sexual activity with another person can be 
guaranteed to be 100% safe, and that there are recommended 
techniques to make sex between two people safer. 

Table 58.2. Sexual History Taking 

Openers 
"I need to ask some questions about your lifestyle that will 

help me to take better care of you. It might include infor­
mation about your use of seat belts, tobacco, alcohol, exer­
cise habits, and sexual activity." 

First approaches 
"How satisfactory is your sexual functioning?" 
"What concerns (questions) do you have about sex?" 

Next level questions (use when patient is sexuafly active and 
comfortable with questioning) 

"How many different sexual partners have you had?" 
"Have you ever had sex in exchange for money (drugs)?" 
"Do you have sex with men, women, or both?" 
"Do you or your sexual partners use intravenous drugs?" 

Diagnostic level questions (use when sexual problem is 
presented by the patient) 

"How has sex changed for you?" 
"What happens when you ... ?" 
"How do you feel when you ... ?" 
"What does your partner (say/do/feel) when you ... ?" 
"How would you (your partner) like it to be different?" 
"What is your explanation for this problem?" 
"Has anything sexual been done to make you uncomfortable?" 

Physical Examination of Patients with 
Sexual Complaints 
Patients with sexual concerns must undergo a focused phys­
ical examination before counseling can take place. The pur­
pose of the examination is to detect physical problems that 
may be causing a secondary sexual symptom or dysfunction. 
A general physical examination is used to detect chronic 
illness (e.g., diabetes). The breasts are examined for galactor­
rhea and a nonnal erectile response of the nipple doring palpa­
tion. A chaperon is needed when examining opposite-gender 
patients with a sexual complaint in order to avoid the psycho­
logical phenomenon of transference, where the physician be­
comes the object of a patient's sexual feelings or fantasies. 

Children 
When examining young children, have the child seated facing 
you, straddling the parent's lap. Alternatives are to place the 
child supine in the frog-leg position, in the knee-chest posi­
tion, or in the lateral decubitus position on the examination 
table and do the inspection from behind. Examine the female 
child for gaping of the vaginal introitus (normal is ,;;4 mm), 
perihymenal erythema, swelling or petechiae, and hymenal 
transections, which may signal abuse. If a vaginal examina­
tion of a small child is necessary to check for vaginitis or a 
foreign body, use an otoscope or nasal speculum after care­
fully explaining to the child and parent what is to be done. 
Check the penis of the male child for circumferential red marks 
indicating toilet training abuse. Take note of secondary sex 
characteristic development, and in adolescents record Tanner 
staging for sexual maturity (see Chapter 22, Pigs. 22.1, 22.2). 

Women 
Examine the vulva for lesions and palpate for tenderness or 
thickening. Retract the clitoral hood to ensure it is free of ad­
hesions that may cause pain with engorgement. Minimal 



Table 58.3. Counseling for NSafer Sex" 

Opener 
"Even though much has been written about the term safe sex, 

most people are still somewhat confused about it. This sub­
ject is important for everyone to know about." 

First approaches 
"How did you learn about the term safe sex?" 
"Tell me your understanding of the term safe sex." 
(If patient verbalizes an accurate understandin& the discussion 

may end here.) 

Next level: teaching safer sex options (use when patient 
seems comfortable with line of discussion) 

"Massage, hugging, rubbing, dry kissing, masturbation, and 
hand-ta-genital touching are the safest sexual practices." 

"Latex condoms and a spermicide containing nonoxynol-9 
should be used for intercourse." 

"Intercourse between monogamous partners is safest. Multiple 
partners increase the risk. Enjoy more time with fewer part­
ners." 

"Oral sex on a man wearing a male condom or a woman 
wearing a female condom is probably safe." 

"Any exchange of bodily fluids (e.g., blood, semen) carries a 
higher risk for transmission of sexually transmitted disease. 
Any type of unprotected sex should be avoided." 

"Sex exchanged for money or drugs carries a very high risk 
for infection." 

"Sex under the influence of alcohol or drugs douds your 
judgment and raises the risk of behaviors that lead to 
infection." 

Diagnostic level: individualizing the concern 
"Which behaviors have you engaged in that might have 

increased your personal risk of sexually transmitted 
diseases?" 

"What questions do you have about the term safe sex?" 

touching of the vulva may trigger a strong spasmodic con­
traction of the bulbocavernosus muscles, preventing further 
internal examination of the vagina (vaginismus). If this oc­
curs, discontinue the examination and teach the patient how 
to use a fmger or vaginal dilators to progressively overcome 
the resistance to penetration. Try to discover if the problem 
is primary (the woman has never been able to allow intro­
mission) or secondary (usually developing after genital in­
jury, abuse, or infection); the latter condition is easier for the 
family physician to treat, whereas patients with the former 
condition take considerable skill and time and should proba­
bly be referred to a sex therapist. The bulbocavernosus reflex 
is an anal "wink" in response to gentle squeezing of the cli­
toris. If present, this reflex indicates that the sacral nerves 
(S2-4) responsible for the neurologic component of the hu­
man sexual response are intact. (Only 70% of nonnal females 
have a bulbocavernosus reflex, so its absence requires clini­
cal correlation and does not necessarily denote pathology.) 

A vaginal speculum examination is followed by digital bi­
manual palpation of the vagina, uterus, fallopian tubes, and 
ovaries. When prior trauma or childbirth has occurred, look for 
gaps in submucosal tissue integrity, tender areas, or areas of 
anesthesia along the vaginal walls. Palpate the urethra and note 
whether a discharge can be expressed. Test for vaginal muscle 
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tone by asking the patient to squeeze the examining fmger with 
her vaginal muscles. The rectovaginal examination should be 
a part of all investigations for a sexual problem to detect nodu­
larity in the cuI de sac, which may indicate endometriosis. 
When the complaint involves bnrning or itching and the vagi­
nal wet preparation is unremarkable, a colposcopic examina­
tion with 5% acetic acid staining may reveal occult human pa­
pilloma virus (HPV) infection (see Chapter 102). 

Men 
If the man is uncircumcised, have him retract his foreskin to 
permit examination of the glans and meatus. Palpate the pe­
nile shaft. testicles, perineal body, and perianal tissues. Look 
for testicular atrophy. Elicit the bulbocavernosus reflex by 
squeezing the glans, and the cremaster reflex by lightly 
stroking the upper, inner thigh. Perfonn a rectal examination 
to check for tone and to palpate the prostate. When a man 
complains of a "crooked" erection, it may indicate Peyronie's 
disease; to confirm it have him take a home Polaroid photo­
graph of the erection problem. Unexplained genital skin le­
sions or irritative symptoms should prompt androscopy with 
5% acetic acid staining. 

Life Cycle Approach to Sexuality 
Equipped with the skills of sexual history taking and the phys­
ical examination, the physician is prepared to deal with most 
sexual problems presented by patients (e.g., erectile dys­
function, painful intercourse, misinformation, psychosexual 
dysfunction, premature ejaculation).2 Most sexual problems 
result from misinfonnation the patient has acquired; antici­
patory guidance by the physician throughout the life cycle 
does much to avert this problem. Before the physician at­
tempts to assist patients with sexual concerns, an accurate 
knowledge base is needed. The books by Berman and 
Berman3 and Masters et al4 are a good place to start. These 
books may also be recommended to patients. 

Sexuality Issues: Infancy and Childhood 
Ultrasonographic studies have shown that our awareness of 
sexual feelings begins even before birth, as fetuses in utero 
can be observed repeatedly touching the genital area to pro­
duce reflex erections of the male penis. After birth, male in­
fants develop finn erections while nursing, and clitoral erec­
tion and vaginal lubrication occur in female infants. Babies 
are highly responsive to skin touching, and arousal signs may 
occur during diapering, bathing, or play. Parents who observe 
these signs of sexual arousal should be told that they are re­
flex responses and in no way indicate hypersexuality or any 
conscious appreciation of the sexual nature of their responses. 
As the child gets older, happy expressions can be seen on the 
baby's face as genital self-stimulation takes place. Parents 
with more sexually repressive backgrounds may express 
alann, disgust, or fear that their child is a masturbator. It is 
appropriate to provide reassurance that it is normal infant be­
havior and that it will disappear if ignored. 
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During early childhood up to age 6, genital play is com­
mon and progresses from self-exploration to playing "doctor" 
with other children of the same and opposite sex. A natural 
curiosity is present, and in the 3- to 4-year-old interest in bath­
room functions and "bathroom talk" increases. The child also 
begins to pick up cues that overt sexual play is not accept­
able. Sex education should begin when the child starts ask­
ing questions by giving answers in a matter-of-fact tone of 
voice, answering only what is asked to avoid information 
overload, teaching values and feelings as well as anatomy, 
and using correct tenninology for body parts. At school en­
try most children begin to develop a great deal of modesty, 
and the openness to sex play begins to regress. Encourage 
parents to be gentle and consistent in their approach to ex­
plaining what is and is not socially acceptable. There is a time 
and place for sexual talk and play. Children are less likely to 
think of it as "dirty" if they are encooraged to appreciate sex 
as a private subject. 

A word of caution is needed about children who are sexu­
ally aggressive toward other children, especially those who 
act as if they are trying to have intercourse or oral-genital 
contact. This behavior is far beyond the natural development 
of sexual curiosity and usually is a ''red flag" for prior sex­
ual abuse of the child by a parent or family member. Other 
unnatural childhood behaviors include seeking sexual contact 
with adults, physical force or coercion used during sex play, 
genital mutilation, and compulsive sexual behaviors. 

The sexual experiences of older children take place more 
in private than under the awareness of their parents. Parents 
must respect their children's privacy in the bathroom and bed­
room. Sexual arousal begins to become more deliberate than 
accidental and occurs differently between the sexes. Boys tend 
to talk to each other in groups, seek to look at nudity in mag­
azines, show their genitalia to each other, and engage in mas­
turbation. Girls are more private and personal, gazing at their 
own developing body in the mirror and talking discreetly with 
a special girlfriend. Parents who discover sex play in their 
children need to understand it as a part of normal develop­
ment, and should react calmly and matter-of-factly set limits. 
Potential hann to later sexual adjustment can result when par­
ents react with anger, shame, and punishment. Early in the 
course of routine well-child visits, physicians can use the 
handout "Sexuality in Childhood and Adolescence" (Table 
58.4) to stimulate parents to think and talk about their re­
sponsibility for sex education of their children. 

Sexuality Issues: Adolescents 
According to a Boston study,S teenagers want their physicians 
to talk to them about sex and give them the facts about how 
to avoid HN and other STDs. While most of the students stud­
ied wanted their physician to give infonnation about sex, they 
were uncomfortable initiating the discussion. It appears that it 
is up to the physician to initiate the discussion. The foremost 
concern of teenagers is whether their bodies and emotions are 
nonnal, whereas parents and society are more concerned about 
safety from pregnancy, HN, and other STDs. It seems, then, 
that rapport with the teen for more in-depth education about 

the latter agenda is best reached by comments during sports 
physical examinations or routine examinations that reassure 
them their bodies are developing according to a nonnal sched­
ule of events. Also, acknowledging the struggles with which 
all teens deal (e.g., developing independence while still need­
ing parents, peer group pressures, personal identity) is an em­
pathic rapport builder. Self-image problems are intertwined 
with a sense of one's sexuality, so be alert to detect eating dis­
orders that typically have their emergence during the teenage 
years. Normalizing body image and nurturing self-esteem will 
be a positive influence on the teen's ability to make proper 
choices concerning sexuality. 

When the teen appears comfortable with this area of dis­
cussion, move toward imparting infonnation that enables the 
teenager to learn responsible sexual behavior (see Chapter 22). 
A discussion can be opened about safer sex and contraceptive 
use. IT a teenager is sexually active, it is proper and ethical to 

protect that confidentiality from the parents in order to keep 
the trust of the teen to promote healthier and safer sex prac­
tices. Parental consent is unnecessary for provision of sex ed­
ucation, care for STDs, contraception, or pregnancy care. 

Finally, a caveat is needed about language used with sex­
ually active teens. The prevalence of homosexuality is about 
5% to 6% among teens, and the topic is difficult for them to 
discuss. Assuming that every sexually active person is het­
erosexual is a common error made by health care profes­
sionals. Try to use gender-neutral language and talk about the 
"sexual partuer" rather than the "boyfriend" or "girlfriend" so 
as not to destroy the rapport and respect you have worked so 
hard to build. 

Sexuality Issues: Adults 
Men and women in their twenties through forties experience 
the highest monthly frequency of sexual encounters, a larger 
number of sexual partners, and wider experimentation with a 
variety of sexual experiences. The younger years, marked by 
the excitement of activities of mating and childbearing, are 
followed by periods of stress on the sexual relationship that 
result from child rearing, career conflicts, and sometimes at­
traction to sex outside the marriage, and that result, ultimately, 
in divorce in one third of marriages. The threat of acquired 
immunodeficiency syndrome (AIDS) has placed some con­
straints on casual sex and multiple partners; however, the rate 
of sexual activity outside a marital relationship is higher now 
than it ever has been. Some younger couples choose cohabi­
tation rather than marriage as a means to reduce the fear of 
STDs. As the desire for more permanence in the relationship 
increases and couples enter into marriage, many present to 
their physician for HN ISTD tesring to ensure that past en­
counters have been without consequence. Although more so­
phisticated in their knowledge than teens, young adults are 
still very much in need of sound advice about safety and health 
in sexual matters. 

Sexual Patterns 
Early marriage is marked by more frequent intercourse, on 
average three or four times weekly; as the couple and the re-
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Table 58.4. Sexuality in Childhood and Adolescence 

Childhood' 
Normal developmental issues 

Children are capable of sexual response at birth. 
Babies respond to nursing, touch, diapering, and bathing by reflex sexual arousal. 
Nursing mother may have normal sexual feelings in the breast or genitalia when feeding. 
Normal children of 2-3 years of age touch their own genitals for pleasure and show affection to others. 
Sex education should begin when the child's curiosity about sex becomes apparent. 
By school age, overt sexual play normally decreases as modesty increases. 
Older boys and girls develop differently in terms of gaining sex experiences and information. 

Common concerns (if you cannot answer these questions, discuss them with your doctor) 
How much information do you give children about sex and when to start giving it? 
Can a parent be too tolerant of children's sex talk or play? 
Are body changes progressing in the proper way? 
Are there effects of magazines, television, and movies on a child's learning about sex? 
Should the child see the parents nude? 
How do you teach children to protect themselves against sexual abuse? 

Adolescenceb 

Normal developmental issues 
Sexual maturation occurs in girls before boys and for girls starts with breast growth, followed by 

pubic hair growth, a growth spurt in height, and menstruation; for boys it starts with testicular 
growth followed by pubic hair growth, an increase in penis size, and growth spurt. 

Rising hormone levels activate sexual arousals, wet dreams, and stimulate sexual activities that 
include masturbation and sexual intercourse. 

More than half of teenagers are sexually experienced before graduating from high school. 
Isolated same-sex encounters are not uncommon for boys and girls in their teens, but it does not 

imply homosexual tendencies. 
Teenagers are generally unwilling to admit to ignorance about sexual matters. 

Common concerns (if you cannot answer these questions, discuss them with your doctor) 
What are the effects of magazines, television, and movies on teen sexual behavior? 
Does sex education encourage sexual behavior or merely alter it? 
How do I encourage the teen to act "grown up" without condoning adult sexual behavior? 
Are we seeing equality of the sexes or the old "double standard" about contraception use? 
How accurate are the teens' sources of sexual information? 

o1Reading suggestions for parents and children: 

Eyre L, Eyre RM. How to Talk to Your Child About Sex: It's Best to Start Early, But It's Never Too Late-A Step By Step Guide 
for Every Age. New York: Golden Books, 1998. 

Johnson TC. Understanding Your Child's Sexual Behavior. Oakland: New Harbinger, 1999. 

Mayle P. Where Did I Come From? A Guide for Children and Parents. Secaucus, NJ: Carol Publishing Group, 1999. 

bReading suggestions for adolescents and their parents: 

Westheimer RK. Sex for Dummies, 2nd ed. Foster City, CA: IDG Books Worldwide, 2001. 

Madaras L, Saavedra D. The What's Happening to My Body? Book for Boys. The New Growing Up Guide for Parents and 
Sons. New York: New Market Press, 2000. 

Madaras L, Madaras A. The What's Happening to My Body? Book for Girls. The New Growing Up Guide for Parents and 
Daughters. New York: New Market Press, 2000. 

Hein K, DiGeronimo TF. AIDS: Trading Fears for Facts. A Guide for Young People, 3rd ed. Yonkers, NY: Consumer Reports 
Books, 1993. 

lationship age, intercourse frequency decreases to an average sequent studies have found both higher and lower rates, de­
of twice weekly after the first decade and to once a week af- pending on the population studied. A family physician will 
ter the second decade. Sexual activity by a married couple treat at least one in four married persons in the practice who 
commonly takes on a predictable pattern and rhythm over is or has been involved in extramarital sexual relations. This 
time, occurring in such a familiar pattern that the intercourse underscores the fact that no person is above consideration for 
act has been called a couple's "sexual signature." It is a mat- taking a sexual history and counseling for safer sex. 
ter of comfort for most sexual partners. Some men and 
women, however, wish for more variety, and this desire has Sexual Dysfunction 
been postulated as a major reason for extramarital sexual af- Most couples have a problem with sexual functioning at some 
fairs. In 1953 Kinsey's research revealed that one half of mar- time in their life together. Some problems are simple and tran­
ried men and one fourth of married women have affairs. Sub- sitory (e.g., erectile failure after a night of heavy drinking), 
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Table 58.5. Suggestions for Enhancing Sexual Satisfaction 
Always remember that good sex begins while your clothes are still on. (Expression of tenderness and affection, verbal and non­

verbal, kindles desire.) 
Take time to think about yourself as a sexual being. (Sex is not an isolated activity but rather, a part of your total personhood.) 
Take responsibility for your own sensual and sexual pleasure. (Your partner should not have to guess what you want; say what 

makes you happy.) 
Talk about sex with your partner. (Most problems can be corrected by a few words, discreetly and softly spoken.) 
Make regular time for togetherness with your partner. (Plan for private, quality time together inside and outside the bedroom.) 
Do not let sex become routi ne. (A void boredom with too much of the same thing; try new things.) 
Fantasy is one of the best aphrodisiacs you can find. (Daydreaming can bring variety to the sexual relationship.) 
Working at sex does not work. (Do not focus on the mechanics or become too pressured; aI/ow spontaneity to prevail.) 
Do not carry anger into your bedroom. (Adrenaline is incompatible with arousal; sex should not be a power struggle.) 
Realize that good sex is not just a matter of pushing the right buttons. (Emotional content is more important than mechanics.) 
Keep some romance in your life. (Continue the courtship with unexpected surprises and kindness.) 
Do not make sex too serious. (Experience sex with joy and fun, not a march toward a goal.) 
Don't always wait to be "in the mood" before agreeing to have sex. (Your sexual enjoyment may rise when you least expect 

it.) 
If you do not always "see eye to eye" on what you enjoy sexually, it will not destroy things. (Not everyone shares the same 

feelings about a particular act, but compromise may work.) 
If sexual problems occur, realize you are like most people. If the problems persist over time, get help. (If difficulties persist for 

several months despite attempts to improve them, seek assistance.) 
Keep your sexual expectations realistic. (Every orgasm is not Uatomic"; sex has its ups and downs.) 

Source: Masters et al,4 with permission. 

but others are deep-rooted and need intensive treatment (e.g., 
sexual aversion disorder). The majority of sexual problems 
are now thought to originate with an organic etiology with 
subsequent psychological overlay; a minority are strictly psy­
chological. A useful classification for both male and female 
sexual dysfunction sorts conditions into four categories: hy­
poactive sexual desire disorder, sexual arousal disorder, or­
gasmic disorder, and sexual pain disorders.3 Most of the prob­
lems uncovered by family physicians lend themselves to 
straight talk, education, and a few specific suggestions. 

The chances for success of simple therapy offered by the 
physician can be predicted by assessing the three C's­
chronicity, communication, and commitment-of a relation­
ship disorder. IT there is a long-standing, chronic problem, 
poor or no communication, and a lack of commitment by both 
parties to change, referral is advisable because any success 
that occurs takes a large investment of a therapist's time and 
is outside the usual scope of practice for a family physician. 
Masters et al4 listed 16 suggestions for people who are dis-

satisfied with their sex lives. This advice, presented in Table 
58.5, may be helpful to pass on to couples who do not yet 
need referral to a sex therapist. As another avenue of educa­
tion for those who are computer literate, Table 58.6 presents 
reputable Web sites that can be recommended. 

Normal Variations in Sexuality 
Some events in a person's life are so predictably associated 
with a change in sexual practice or enjoyment that they should 
be acknowledged to the patient during the routine course of 
care, and anticipatory guidance should be given to make more 
satisfying adjustments. The appearance of urinary tract in­
fections in adolescence is associated with the onset of sexual 
activity in over 85% of cases; therefore, safe sex and contra­
ceptive counseling can be initiated. Urinary infection and 
vaginitis after all-night lovemaking are common enough to 
have the nickname "honeymoon cystitis," so the woman seek­
ing contraception before beginning marital sexual activity can 
be told to use a water-soluble vaginal lubricant, clean the per-

Table 58.6. Reliable Internet Resources for Physicians and Patients 
Web site URL (http//www.-) 

medicalsexuality.org 
familydoctor.org 
aasect.org 

glma.org 
hivatis.org 
indiana.edul~kinsey/ 
hisandherhealth.com/index.shtml 
siecus.org 
sexuaJity.org 
umkc.edulsiteslhsw/index.html 
newshe.com 
sexualhealth.com 

Resources available 

Journal of Medical Aspects of Human Sexuality; free journal and links available 
Many patient education items on sexuality subjects 
American Association of Sex Educators, Counselors and Teachers; find certified 

sex therapists 
Gay and Lesbian Medical Association; health issues and counseling 
HIV/AIDS Treatment Information Service; prevention counseling 
The Kinsey Institute; links to sexology resources and journals 
Medical/sexual health views; numerous links 
Sexuality Information and Education Council of the u.s. 
Society for Human Sexuality; review before recommending 
University of Missouri site; sex education and issues 
Drs. Laura and Jennifer Berman provide women's information 
Sexuality information for persons with disability/illness 



ineum after intercourse with a warm washcloth, and empty 
the bladder after sex. A pregnancy can bring with it some of 
the best sex (i.e .• no fear of pregnancy) and some of the worst 
(i.e., fear of harming the baby may lead to anorgasmia or aver­
sion to sex). Women and their partners can be instructed on 
the safety and enjoyment of sex throughout pregnancy, using 
different sexual positions for comfort, and when to avoid sex 
(active infection, vaginal bleeding, fluid draining from the 
vagina, blowing air into the vagina, or uterine contractions 
for more than 20 minutes after orgasm) (see Chapter II). The 
lactating mother can be taught to use vaginal lubricants to 
compensate for the estrogen-deficient dry vagina and to ex­
pect milk letdown when orgasmic. The patient with herpes 
simplex of the genitalia or lip can be instructed to use a vagi­
nal sheath (female condom) to prevent transmission or sec­
ondary infection (see Chapters 41. 116). 

Sexual Care for Homosexuals and Bisexuals 

.,8. Counseling the Patient with Sexual Concerns 495 

heterosexuals, and the health care profession must be careful 
not to discriminate against them. Most homosexuals believe 
that their health care is enhanced by a nonjudgmental physi­
cian who is trusted to be aware of their sexual orientation. Spe­
cific sexual behaviors that may lead to disease are oral-anal 
contact, receptive anal intercourse, and the use of sexual en­
hancer dmgs. Probably the most significant health tisk for gays 
and lesbians, however, is that they avoid routine wellness care 
and thereby deny themselves access to procedures such as 
manunograms, sigmoidoscopy, and other cancer screening 
tests.6 Homosexuals have higher alcohol and tobacco usage and 
a greater incidence of eating disorders. If their homosexuality 
is disclosed, it predisposes them to a risk of violence from other 
social sectors. The best sexual care that can be given to ho­
mosexuals is more a matter of attention to their holistic health 
care than to their sexual orientation. 

We should keep in mind that when cariog for gay and lesbian Sexuality Issues: Seniors 
patients it is specific behaviors that predispose them to HIV or Aging alone does not change sexual interest or diminish re­
STDs, not their sexual orientation. These men and women have sponsiveness; however, society portrays sex as a thing of 
a right to the same respect and compassionate care given to youth and usually dismisses the idea that seniors have any 

Table 58.7. Sexuality in Adults and Seniors 

Adults' 
Normal developmental issues 

Sexual lifestyle is usually chosen during young adulthood. 
Experiencing sexual attraction within a loving relationship requires letting go of shyness and building self-esteem. 
Deciding to marry and experience changing sexual patterns with career stress and children. 
Keeping the romance alive within a marriage. 
Marital affairs, divorce, remarriage, and blended families. 

Common concerns (if you cannot answer these questions, discuss them with your doctor) 
How does one learn to solve conflicts within the sexual relationship? 
What information is needed about infertility, contraception, and disease prevention? 
How do I match partner satisfaction and self-satisfaction in the sexual relationship? 
How and when do I get help for a sexual problem? 

Seniorsb 

Normal developmental issues 
Declining frequency of sexual encounters; unavailability of partners. 
Lifestyle and sexual orientation may still be evolving. 
Combating an ageist viewpoint that "old people don't have sex." 
Understanding and accepting normal age-related changes in sexual functioning. 
Human contact and intimacy becoming more important than orgasms. 
Declining health status. 

Common concerns (if you cannot answer these questions, discuss them with your doctor) 
How do I overcome a lack of privacy while living with adult children or in a nursing home? 
Is there a normal loss of sexual feelings? 
Does a continued risk for sexually transmitted diseases exist? 
Is there a female and male menopause? 
What is the potential for help or harm to the sexual response cycle from medications? 

aReading suggestions for adults: 

Barbach L. For Each Other: Sharing Sexual Intimacy. New York: Signet: Doubleday, 1984. 

Heiman JR, LoPiccolo J. Becoming Orgasmic: A Sexual and Personal Growth Program for Women. New York: Prentice-Hall, 
1988. 

Zilbergeld B. The New Male Sexuality, revised edition. New York: Doubleday, 1999. 

bReading suggestions for seniors: 

Butler RN, Lewis MJ. Love and Sex After 60, revised edition. Thorndike, ME: G. K. Hall, 1996. 

Doress-Worters PS, Siegal Dl. Ourselves Growing Older. New York: Simon & Schuster, 1994. 
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sexual activity unless it is lecherous or comical. Although 
menopause and physiologic changes alter the sexual pattern, 
older patients who have a well-developed sex life maintain 
their satisfaction with sexual feelings (see Chapters 23 and 
24). For men, the erection requires more tactile stimulation 
and may not be as fIrm and upwardly angled, and the force 
and amount of ejaculate diminish. The refractory petiod in­
creases, causing a lengthening of time between erectile capa­
bility. For women, the vaginal barrel thins and diminishes in 
size; reduction in muscle tension leads to a decrease in the 
intensity of orgasms; and lubrication is slower and less in 
amount, making injury during intercourse a potential prob­
lem. The physician can provide enough education about the 
normal progression of these matters so the patients do not be­
lieve their sexuality is vanishing. Encourage modification of 
positions for comfort and use of lubrication, and ask couples 
to work harder at touching and arousal. If there are no con­
traindications to use of the dmg (e.g., hypersensitivity or con­
current use of nitrate medications), Sildenafil may be of some 
benefit. Those who want to be sexually active can then main­
tain their enjoyment. 

When disease or disability occurs in concert with aging, 
more modifications are called for to make things work. 
Groups such as the American Cancer Society, Arthritis Foun­
dation, American Heart Association, and others offer educa­
tional materials for patients interested in learning ways of cop­
ing with their illness so as to maintain sexual activity. Most 
patients are uninformed and embarrassed about bringing up 
these issues; therefore, the responsibility to anticipate and 
counsel falls to the family physician. Particular attention to 
the side effects of medication is necessary so patients do not 
assume that a sudden failing of sexual capabilities is a nor­
mal part of the aging process. Drugs proven to alter sexual 
function include antihypertensives (diuretics, beta-blockers, 
calcium channel blockers), antidepressants [selective sero­
tonin reuptake inhibitors (SSRIs), trazodone, tricyclicsl, aux-

iolytics (benzodiazepines), antipsychotics, antiparkinsonian 
dmgs, anticonvulsants [phenytoin, carbarnazepine (Tegre­
tol)l, antiulcer dmgs (H2 receptor antagonists), digoxin, gem­
fibrozil, antiinflammatories, anticancer drugs, and drugs of 
abuse (alcohol, cocaine, nicotine, narcotics)? 

The sexual life cycles of the members of families afford 
the sensitive and caring physician many opportunities to prac­
tice preventive health care. g By sensing the "teachable mo­
ment," putting a patient at ease about discussing sex, and de­
livering factual information within a proper doctor-patient 
professional relationship, the family physician does a great 
deal to enhance the individual's life as well as meet the 
broader societal goal of improving community health. Tables 
58.4 and 58.7 offer suggestions and infurmation regarding 
sexuality that can be adapted as handouts for use in a family 
physician's practice. 
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59 
Care of the Alcohol ic Patient 

Gerald M. Cross, Kenneth A. Hirsch, and John P. Allen 

The abuse of alcohol is one of the major health problems in 
our society. Individuals with alcohol problems are dispropor­
tionately represented in the primary care population. In that set­
ting, II % to 20% of patients meet diagnostic criteria for alco­
hol dependence or abusel The family physician's role in the 
care of patients with alcohol problems may include screening, 
brief intervention, identification of affected family members, 
pharmacotherapy, detoxification, treatment of associated med­
ical problems, and referral for consultation and rehabilitation.2 

Background 

Prevalence 
Misuse of alcohol has a dramatic impact on many facets of life. 
The economic burden to society of alcohol abuse exceeds that 
of either illicit drugs or tobacco. The annual cost to U.S. soci­
ety associated with alcohol abuse has been estimated as $184.6 
billion for 1998. The major economic impact of alcohol abuse 
is on productivity losses due to alcohol-related illness and pre­
mature death. Over $26 billion of the total cost of alcohol abuse 
derives from treatment and prevention.3 Annually, more than 
100,000 deaths are believed to be alcohol-related. 

Approximately 7.4% of Americans meet the diagnostic cri­
teria for alcohol abuse or alcoholism (Table 59.1).2 Their 
medical care costs up to three times more than that of the gen­
eral population' Fifty percent of all alcohol is consumed by 
10% of the drinking population. More people drink heavily 
in the 21- to 34-year age group, and the fewest people drink 
heavily in the over 65 age group.s 

Specific Populations 
Ethnicity 
Employment status, ethnicity, age, and gender influence the 
severity of alcohol abuse and treatment outcome. African-

American men have only a slightly higher incidence of drog 
and alcohol disorders than do Caucasian men.6 Among these 
two groups employment status was a better predictor of the 
severity of alcohol problems than was race.? American­
Hispanic teenagers drink more heavily than either their 
African-American or Caucasian age peers, and Hispanic men 
suffer more alcohol-related problems than either African­
American or Caucasian men. Alcohol abuse is a particularly 
serious problem for Native Americans. Although drinking be­
havior varies widely from tribe to tribe, most Native-Ameri­
can families are affected by alcoholism. Accidents, liver dis­
ease, honticide, and suicide, all of which may be alcohol 
related, rank: among the top 10 causes of Native-American 
mortality.6 Asian Americans have the lowest level of alcohol 
consumption and the lowest frequency of alcohol-related 
problems of any ethnic group in the United States. Within this 
group, drinking seems to be more socially conttolled. Genetic 
factors may also dintinish the risk of alcohol problems in this 
group. 

Age 
Overall, the earlier the age when drinking begins, the greater 
the long-tenn risk of alcohol abuse. Those who begin drink­
ing during pre- and early adolescence are more likely to de­
velop an alcohol disorder.s Many children and adolescents 
fall into this group. Among high school seniors, 80% repon 
that they have already used alcohol, and 33% report having 
been dronk in the past 30 days.' Compared to parental influ­
ence, peer group norms more strongly influence the adoles­
cent's drinking behavior. An adolescent's involvement with 
alcohol and tobacco serves as a predictor of subsequent ex­
perimentation with other illicit drugs.9 Alcohol-associated vi­
olence and vehicular accidents have become the leading cause 
of death for America's youth.9 Suicide victims often have a 
positive blood alcohol concentration (BAC). Unlike older pa­
tients, adolescents usually present psychosocial rather than 
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Table 59.1. Definitions 

Adult children of alcoholics (ACOA): This group has an increased risk for alcohol problems and may have personality traits 
such as perfectionistic attitude with low self-esteem. 

Alcohol: Refers to ethanol. 
Alcohol abuse: Diagnostic and Statistical Manual of Mental Disorders (DSM) category for individuals who suffer adverse conse­

quences of drinking that are not sufficient to meet the definition for alcohol dependence. 
Alcohol dependence: A group of cognitive, behavioral, and physiologic symptoms defined by the DSM. It encompasses indi-

viduals who are unable to control their drinking despite the adverse consequences of drinking. 
Alcoholic: Used as the equivalent of the DSM diagnosis of alcohol dependence. 
Binge drinking: Five or more drinks at a single setting. 
Blackout: Anterograde amnesia associated with drinking. 
Co-dependent: Usually a nonalcoholic family member who suffers as a result of the alcoholic's behavior and who attempts to 

control that behavior. 
Cross-tolerance: Tolerance often carries over to other drugs of the same class. 
Enabler: A spouse, friend, coworker, physician, or other individual who makes excuses for the alcoholic's behavior so the alco-

holic does not have to face the consequences of his or her drinking. 
Heavy drinking: Fourteen or more drinks per week. 
Kindling: Phenomenon of progressively increased neuroexcitation during repeated withdrawals. 
One drink: Equivalent to 12 ounces regular beer, 5-6 ounces wine, or 1.5 ounces "hard liquor./I 
Tolerance: The individual requires larger amounts of alcohol to produce the same effect. It is partially due to accelerated liver 

metabolism of alcohol and cellular resistance to alcohol's effects. 

physical signs of alcohol abuse. Elderly people typically drink 
less alcohol than do young people. Reduced consumption 
among older individuals may be due to health problems, de­
creased income, or changes in metabolism and the distribu­
tion of alcohol (higher BAC for equivalent amount of alco­
hol consumed). The combined use of medications and alcohol 
is a particular risk for elderly patients. Alcohol interacts with 
medications and can alter the effects of medication, especially 
in this age group (Table 59.2) (see Chapter 22). 

Gender 
Men and women have differences in the way they absorb and 
metabolize alcohol. After consuming the same amount of al­
cohol, women reach a higher blood alcohol concentration, 
probably due to their smaller amount of body water and due 
to a lower activity of the enzyme alcohol dehydrogenase 
(ADH). These differences make women more susceptible to 
alcohol-induced liver and heart damage.1O Women also ex­
perience a modest dose-response relationship between breast 
cancer and alcohol consumption.3 Alcohol metabolism alters 
the balance of reproductive honnones, decreasing testosterone 
levels in men and increasing estradiol levels in women. 

Throughout all age groups, men are two to five times more 
likely to be "problem drinkers" than are women. Although 
women drink less alcohol than men, they and their children 
are often the victims of family members who abuse alcohol.6 

Women who enter the labor force tend to drink somewhat 
more alcohol than other women. 11 

Etiology 
Several models have been proposed to explain alcoholism. 12 

Historically, the moral model has influenced Western culture. 
This model views alcoholism as a character weakness and rec­
ommends willpower as the solution for alcohol problems. 
Some proponents of this model remain, and the United States 

Supreme Court once labeled alcoholism "willful misconduct." 
The learning model provides another view of alcoholism, de­
scribing it as a maladaptive habit. The model contends that 
new learning can reverse the habit. Although this model is 
generally consistent with a goal of complete abstinence, it 
raises the unfortunate belief that the alcohol-dependent pa­
tient can someday resume drinking safely. 

Today a modified or developmental disease model provides 
a widely accepted explanation of alcoholism. 11 Alcoholism is 
viewed as a complex disorder influenced by environmental and 
genetic influences. The goal of treatment is complete absti­
nence. Although not without criticism, the disease model has 
the advantage that it avoids blame and supports treatment. As 
with other diseases, biopsychosocial factors (ethnicity, age, 
gender, environment, genetics) and personal choices can affect 
the onset and outcome of alcoholism. Related to this is the con­
cept of problematic alcohol use developing as a consequence 
of depression, e.g., self-medication. To the extent that this is 
valid for a given patient, treatment for depression as an inde­
pendent disease entity becomes crucial (see Chapter 32). 

Evidence that a significant portion of our vulnerability to 
alcoholism is genetic has greatly influenced the direction of 
alcohol research and established a biologic basis of alco­
holism.3 Twin and adoption studies suggest a genetic predis­
position to alcoholism and pattern of alcohol consumption. A 
study of Finnish twins 14 revealed that the quantity of alcohol 
consumed over a period of 6 years was influenced more by 
heredity than by environmental factors. The genetic predis­
position to alcohol abuse may also be related to alcohol sen­
sitivity due to genetic variants in metabolism of acetaldehyde, 
as is found in the Chinese Han people. A variant fonn of the 
enzyme aldehyde dehydrogenase-2 (ALDH2) has a dominant 
inheritance pattern and results in slower clearing of acetalde­
hyde.13 This sensitivity to alcohol results in rapid flushing, 
which may protect against heavy or frequent usc. J5 Attention 
has focused on serotonin (S-hydroxytryptamine, S-RT) dys-
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Table 59.2. Selected Alcohol-Drug and Alcohol-Herbal Interactions 

Ane,thetics 
Propofol (Diprivan) 
Enflurane (Ethrane) 
Halothane (Fluothane) 

Antibiotics 
Furazolidone (Furoxone) 

Griseofulvin (Grisactin) 

Metronidazole (Flagyl) 

Isoniazid 
Rifampin 

Anticoagulants 
Warfarin (Coumadin) 

Antidepressants 
Amitriptyline (Elavil) 
Monoamine oxidase (MAO) 

inhibitors 

Antidiabetic 
Tolbutamide (Orinase) 

Antihistamines 
Diphenhydramine (Benadryl) 

Antipsychotic 
Chlorpromazine (Thorazine) 

Antiseizure 
Phenytoin (Dilantin) 

Cardiovascular 
Nitroglycerin 
Propranolol (Inderal) 

Disulfiram 

Humulus lupulus (Hops) 

Narcotics 

Nonnarcotic pain relievers 
Aspirin 

Acetaminophen (Tylenol) 

Oenotherabiennis 
(evening primrose oil) 

Piper methysticum (Kava-Kava) 

Sedative/hypnotics 
Benzodiazepines 
Barbiturates 

Valerian officinalis (Valerian) 

Increased dose required to produce unconsciousness in chronic drinkers 
Greater risk of liver damage in chronic drinkers 
Greater risk of liver damage in chronic drinkers 

Increased risk of nausea, vomiting, headache, and convulsions with acute alcohol 
consumption 

Increased risk of nausea, vomiting, headache, and convulsions with acute alcohol 
consumption 

Disulfiram-like reaction; increased risk of nausea, vomiting, headache, and 
convulsions with acute alcohol consumption 

Decreased availability in the bloodstream with acute alcohol consumption 
Decreased availability in the bloodstream with chronic alcohol consumption 

Increased risk of hemorrhages due to increased warfarin availability with acute 
alcohol consumption; chronic alcohol consumption decreases warfarin availability 

Alcohol increases sedative effect 
Tyramine found in some beers and wine may produce a dangerous rise in blood 

pressure 

Increased availability with acute alcohol consumption and decreased availability with 
chronic consumption 

Increased sedation with acute alcohol consumption 

Increased sedation with acute alcohol consumption; possible liver damage with 
chronic alcohol consumption 

Increased availability with acute alcohol consumption; chronic drinking decreases 
availability 

Vasodilation; acute alcohol consumption may cause fainting upon standing up 
Chronic alcohol consumption decreases availability 

Aldehyde dehydrogenase inhibition produces nausea, vomiting, and potentially shock 
in the presence of alcohol 

May potentiate other sedative medications 

Increased sedative effect with alcohol 

Increased risk of gastric bleeding with alcohol; aspirin may heighten the effects of 
alcohol 

Chronic alcohol consumption increases the risk of liver damage 

Caution if used in patients taking drugs that may lower seizure threshold 

May potentiate benzodiazepines, alcohol and other central nervous system depressants. 

Increased sedation with alcohol; increased risk of accidents, especially in older patients 
Acute alcohol consumption prolongs sedative effects; chronic alcohol use decreases 

availability of barbiturates due to enzyme activation 

May potentiate sedatives and barbiturates 

function as part of the biologic basis of alcoholism. 5-HT coholism does increase the vulnerability to developing it. As 
modulates impulse control and mood. Substantial evidence with atherosclerosis and other diseases, individuals with a 
points to defects in 5-HT neurotransrnission in alcoholics. positive family history for alcoholism can modify their be­
generally indicating that alcoholics have decreased 5-HT neu- havior to decrease their risk of alcohol dependence. Early tol­
rotransmission. 16 Predisposition toward alcoholism is clearly erance may be a marker for a genetically related increased 
not predestination for alcoholism, but a family history of a1- risk of a1coholism.l7 
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Physiology 
Alcohol is absorbed through the gastrointestinal tract, largely 
metabolized in the liver, and goes on to affect every organ 
system. Alcohol absorption is increased when concentrated 
drinks are taken on an empty stomach. Food (especially fat) 
in the stomach slows alcohol absorption by dilution and by 
delayed emptying into the small intestine where absorption is 
faster. Alcohol passes through the liver before it reaches the 
circulatory system. High concentrations of alcohol exceed the 
metabolic capacity of the liver, allowing more alcohol to reach 
the blood and brain. Typically, after one standard drink (12 
ounces of beer, 5 ounces of wine, or 1.5 ounces of 80-proof 
distilled spirit), the BAC will peak within 30 to 45 minutes. 

Alcohol metabolism proceeds at a constant rate (zero­
order kinetics). Alcohol is first metabolized to acetaldehyde. 
The ADH enzyme carnes out most of this metabolic step, but 
there are genetic variations in its activity. With chronic ex­
posure to alcohol, the microsomal ethanol-oxidizing system 
(MEOS), another metabolic pathway for alcohol, may accel­
erate the rate of metabolism. Although individuals vary 
greatly in their ability to metabolize alcohol, an average man 
can metabolize about 10 mL of absolute alcohol (or one drink) 
per hour. 

Acetaldehyde is subsequently metabolized to acetate ow­
ing to the action of aldehyde dehydrogenase. Disulfiram 
(Antabuse) inhibits several enzymes that metabolize acetalde­
hyde. In the presence of alcohol, disulfiram causes acetal­
dehyde to accumulate, leading to flushing, tachycardia, nausea, 
vomiting, and later a drop in blood pressure. These signs and 
symptoms are referred to as the disulfiram-ethanol reaction. 

About 5% to 10% of alcohol is released unchanged in 
breath and urine. Alcohol in alveolar air correlates directly 
with the arterial BAC, whereas levels in urine correlate with 
the current level of intoxication only if the bladder is emp­
tied and the subsequent urine is tested. 

Alcohol interacts with both water and lipids, allowing it to 
penetrate and disorder cell membranes. There is no blood­
brain barrier to alcohol Because of the brain's vascularity, 
the concentration of alcohol in the brain may in fact exceed 
the level in the venous peripheral blood until the alcohol equi­
librates in total body water. Until this balance is reached, the 
blood alcohol concentration may be less than the cere­
brospinal fluid (CSF) concentration. ls The placenta is unable 
to protect the fetus from exposure to alcohol in the mother's 
blood. Similarly, breast milk conveys some of the alcohol in 
the mother's blood to the infant. 

Clinical Presentation 

Mental Status 
In the emergency room, intoxicated patients often present 
with a history of recent drinking and demonstrate socially 
inappropriate behavior, impaired judgment, and altered con­
sciousness. Hospitalized patients who show mental status 
impairment combined with sympathetic signs should be 
evaluated for withdrawal from alcohol, other sedative-

hypnotics, or both. These patients may have anterograde 
amnesia, referred to as a blackout. Head trauma should be 
ruled out by both examination and by the patient's own re­
port. Serial mental status examinations using a standardized 
format such as the Mini-Mental Status Examination are 
needed until substantial cognitive clearing is demonstrated. 
Alcoholics may present with frank delirium (altered con­
sciousness, impaired attention, sleep-wake cycle distur­
bance, cognitive disorganization, dysperccptions), demen­
tia (intellectual decline and personality changes resulting in 
social impairment), or both. Fluctuation in the patient's 
level of functioning argues for delirium, which should be 
considered a medical emergency until the etiology is clearly 
identified. To differentiate between delirium and a psy­
chotic disorder, a generally valid guideline is that the pre­
dominance of visual or tactile hallucinations suggests an or­
ganic etiology (e.g., delirium), whereas predominantly 
auditory hallucinations are more suggestive of a psychotic 
disorder. 

Many alcoholics appear anxious or depressed, conditions 
that often resolve after detoxification. Sometimes clinical de­
pression coexists with or underlies alcoholism. If depression 
does not diminish within several weeks of drinking cessation, 
treatment with an antidepressant is recommended. Treatment 
of primary depression may reduce the risk of a return to drink­
ing because of continued depression, and if treatment is with 
a serotonergic agent, craving for alcohol (and other drugs) 
may be reduced, further promoting abstinence. 

Brain 
Chronic alcoholics lose both gray and white matter volumes. 
Neuronal damage may result from increased levels of reac­
tive oxygen species and lipid peroxidation products, exceed­
ing the capacity of the body's normal nucleotide excision re­
pair of damaged DNA. 19 Organic brain syndromes among 
alcohol-dependent patients can usually be categorized as 
Wernicke-Korsakoff syndrome or alcoholic dementia. Wer­
nicke's disease includes a triad of signs: confusion, ocular dis­
turbances, and ataxia, caused by thiamine deficiency. Kor­
sakoffs psychosis may be the chronic phase of Wernicke's 
disease. It includes impaired recent memory and the inability 
to learn new information. Confabulation, or making up de­
tails to fill in gaps in memory, has been associated with Ko­
rsakoffs psychosis. Alcoholic dementia includes total intel­
lectual decline with dysphasia, apraxia, and cerebral atrophy. 
This condition may be difficult to distinguish from 
Alzheimer's disease (see Chapter 25). The long-term effect 
of alcohol on the brain, even after prolonged abstinence, is 
demonstrated by the extreme rapidity with which tolerance is 
redeveloped if the patient returns to drinking. 

Neurotransmitter function constitutes an important area of 
alcohol research. Broadly summarized, it appears that with­
drawal phenomena are mediated by dopaminergic pathways, 
pleasure from alcohol and drugs (and other stimuli) by opi­
oid pathways, and craving by serotonergic pathways. This hy­
pothesis has given rise to potential treatment options (dis­
cussed under Management, below). 



liver 
Alcohol is hepatotoxic even in the presence of adequate nutri­
tion. A single weekend of heavy drinking may be all that is 
necessary to produce a fatty liver. This may represent a stress 
reaction, as the adrenaIs contribute to the mobilization of fatty 
acids while the liver is occupied metabolizing alcohol. Con­
tinued drinking may produce alcoholic hepatitis. Whereas the 
fatty liver is asymptomatic, alcoholic hepatitis produces jaun­
dice, fever, and loss of appetite. The size of the liver may in­
crease, and enzyme levels may be elevated. Liver biopsy may 
reveal polymorphonuclear leukocytes and necrosis near the 
central vein. A typical, but nonspecific, feature of hepatocytes 
damaged by alcohol is the Mallory body, a hyaline inclusion. 
These effects on the liver may be due to the combination of a 
hepalic hypermetabolic state following alcohol exposure and 
inadequate oxygenation. Necrosis appears where the oxygen 
tension is lowest. Whereas fatty liver and alcoholic hepatitis 
are reversible, cirrhosis is not. It develops after continued necro­
sis and scar formation. The cirrhotic liver tends to be small and 
hard. Histologic findings of fatty liver, alcoholic hepatitis, and 
cirrhosis can be found concurrently in the same patient. 20 Al­
though the risk of cirrhosis is a function of the amount of al­
cohol consumed, individual susceptibility also plays a role, and 
only about 10% of heavy drinkers develop clinically apparent 
cirrhosis (see Chapter 90). 

The high prevalence of hepatitis C in the substance abus­
ing population complicates the medical status of patients, their 
efforts at abstinence, and their psychiatric status (the latter ad­
versely impacted by interferon treatment). 

Pancreas 
A~uu:- pancre~tis seems to occur randomly among heavily 
~.ng men. The combination of heavy alcohol consump­
tIon, mcreased amylase, upper abdominal pain, nausea, and 
vomiting suggest the diagnosis, but it can be confirmed only 
at laparotomy or autopsy. The absence of an elevated amylase 
level does not rule out the diagnosis. Some alcoholics have an 
increased amylase level in the absence of pancreatitis due to 
amylase from the salivary glands. Radiographic findings may 
include a sentinel loop. Acute hemorrhagic pancreatitis can be 
fataL Acute pancreatitis may be a separate entity or the early 
stage of chronic alcoholic pancreatitis. Seventy-five percent of 
cases of chronic pancreatitis in the United States are related to 
alcohol abuse.21 Deep epigas"tric pain radiating to the back fol­
lowing alcohol ingestion or a heavy meal is the characteristic 
presentation. There may be few physical findings. Amylase lev­
els may be normal. Ultrasonography, computed tomography, 
and endoscopic retrograde pancreatography are useful tests for 
confirming the diagnosis. Relief of pain and abstinence from 
alcohol are the foundation for the treatment of chronic alco­
holic pancreatitis. Abstinence may allow the patient to avoid 
more severe disease but does not necessarily nonnalize pan­
creatic function (see Chapter 89). 

Prenatal Effects 
Alcohol consumption during the first trimester is associated 
with multiple fetal anomalies. Exposure during the second and 
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third trimesters is associated with growth retardation and neu­
robehavioral changes such as sleep disturbances and de­
creased attentiveness. Moderate to heavy drinking pregnant 
women experience a two- to fourfold increase in the incidence 
of second trimester spontaneous abortions. Fetal alcohol syn­
drome (FAS) describes a set of fetal abnormalities associated 
with alcohol consumption during pregnancy. The prevalence 
of FAS in the United States ranges from 0.5 to 3.0 per 1000 
live births, and higher in some populations.' Criteria for FAS 
are prenatal or postnatal gmwth retardation (or both), central 
nervous system (eNS) involvement, and specific craniofacial 
dysmorphic features (microcephaly, hypoplastic maxilla, 
thinned upper lip, short upturned nose, and short palpebral 
fissure). Facial features associated with FAS tend to disap­
pear during adulthood. Until recently, infants of alcoholic 
mothers who partially meet the criteria were diagnosed as hav­
ing fetal alcohol effect (FAE). The Institute of Medicine of 
the National Academy of Sciences has classified prenatal al­
cohol ~xposure into five categories. Three categories repre­
sent children who have all or some of the F AS facial features. 
The other two categories do not have F AS facial features: 
alcohol-related neurodevelopmental disorder (ARND) and 
alcohol-related birth defects (ARBDs). Magnetic resonance 
imaging (MRI) scans of children with F AS show proportion­
ally reduced basal ganglia, a smaller corpus callosum and 
cerebellum. The peak BAC contributes more to the develop­
ment of FAS than does the amount consumed.6 The more se­
vere morphologic defects occur with more extreme levels of 
alcohol consumption. There is substantial individual variation 
in suscept;biIity to alcohol's effect on the fetus. Not aU women 
who drink heavily deliver F AS infants, but no ethnic or racial 
group is invulnerable to the teratogenic effect of alcohol. 22 In 
light of the severity of the risk of FAS, it is not yet possible 
to recommend that any level of alcohol consumption is safe 
for a pregnant woman (see Chapter 11). 

Cardiac Effects: Risk Versus Benefit 
~dvi~e to patients should include a discussion of the poten­
tIal nsks and benefits associated with alcohol consumption. 
Caucasian-American men who report drinking fewer than 
three drinks per day were found to be less likely to die over 
a 12-year follow-up period than men who reported complete 
abstinence. Meta-analysis found that the lowest overall mor­
tality for men was associated with an alcohol consumption of 
109 (less than one drink) per day for men and less for women. 
At 20 g of alcohol per day (between one and two drinks) 
women had an overall mortality significantly higher than ab­
stainers.3 The improved outcome is primarily associated with 
reduced coronary artery disease. Some risks of alcohol con­
sumption may occur at moderate levels of consumption, in­
cluding hemorrhagic stroke, vehicular accidents, harmful in­
teractions with more than 100 medications and alternative 
medications, a 50% increase in breast cancer among women 
drinking three to nine drinks per week, and decreased intel­
ligence quotient (IQ) of children born to mothers reporting as 
few as. two drinks per day while pregnant. Heavy alcohol con­
sumption over a period of years is associated with heart fail-
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ure secondary to cardiomyopathy and susceptibility to a va­
riety of other illnesses including tuberculosis (fB) and hu­
man immunodeficiency virus (HN). Binge drinking has been 
associated with cardiac dysrhythmias, especially atrial fibril­
lation (see Chapter 77). 

Physicians should inform their patients about these known 
trade-offs. Individuals who have a very low risk of heart dis­
ease are unlikely to experience reduced mortality from mod­
erate drinking. The reverse appears to be true for those with 
a high risk of heart disease. Individuals with a family history 
of alcoholism should be frankly discouraged from drinking. 
The National Institute of Alcohol Abuse and Alcoholism rec­
ommends that people 65 and older limit their alcohol con­
sumption to one drink per day. 

Diagnosis 
Alcoholics may be difficult to identify, and collateral infor­
mation is often critical for evaluating the patient's history. Al­
coholics often minimize alcohol's impact on their life, but 
collateral information from family and friends typically re­
veals personal and marital problems related to drinking. Dur­
ing any routine medical examination all adolescents and 
adults should be asked about alcohol use. No single symptom 
or test can diagnose alcoholism, although the screening tests 
described below23,24 are useful. Screening may itself be ben­
eficial by drawing the patient's attention to problems related 
to drinking, and it may promote self-monitoring and behav­
ioral change.25 The diagnostic criteria in the Diagnostic and 
Statistical Manual of Mental Disorders, 4th edition (DSM­
IV)'6 (fable 59.3). defines alcohol abuse as recurrent prob­
lems in one or more of the four areas of functioning; de­
pendence is defined by the presence of at least three of seven 
specific areas of dysfunction. 

Table 59.3. Diagnosis of Alcohol Use Disorders 

Alcohol abuse 

Screening 
A variety of self-report instruments are available to screen for 
alcohol problems27 Administration times generally range 
from less than a minute to about 5 minutes. Perhaps the most 
common measure is the CAGE, an acronym for the key word 
in each of four questions related to drinking28: 

I. Have you ever felt you should Cut down on your drink-
ing? 

2. Have people Annoyed you by criticizing your drinking? 
3. Have you ever felt Guilty about your drinking? 
4. Have you ever had a drink: first thing in the morning to 

steady your nerves or to get rid of a hangover (Eye­
opener)? 

Despite its popularity and brevity, the CAGE has certain lim­
itations. In particular, it focuses on emotional reactions to 
drinking and asks about lifetime occurrence of symptoms 
rather than recent events. 

The Michigan Alcoholism Screening Test (MAST)29 and 
variants are also commonly used in primary care settings. This 
family of instruments has been criticized for focusing too 
heavily on late-stage symptoms such as liver pathology and 
delirium tremens. Furthermore, as with the CAGE, the ques­
tions on the MAST do not specify when the symptoms oc­
curred, thus causing individuals with earlier, resolved prob­
lems to still score positively. Nevertheless, the CAGE, the 
MAST, and similar scales have fairly high validity. 

A newer measure, the Alcohol Use Disorders Identifica­
tion Test (AUDIT)'O merits particular attention from pri­
mary care physicians (Table 59.4). Its advantages are 
brevity (approximately 2 minutes), focus on the preceding 
year, and item sampling from several domains (intake, level 
of dependence, and adverse consequences of drinking). The 

For a diagnosiS of alcohol abuse the patient must show one or more of the fol/owing, related 
to alcohol, on a recurrent basis: 

1. Failure to fulfill major role obligations 
2. Use in physically hazardous situations 
3. Legal problems 
4. Continued use despite having persistent or recurrent social or interpersonal problems related 

to alcohol use 
Alcohol dependence 
For a diagnosis of alcohol dependence at least three of these seven criteria must be met: 

1. Clinically significant tolerancea 
2. Clinically significant withdrawal 
3. Recurrent failure of intent 
4. Recurrent failure of control 
5. Preoccupation with alcohol 
6. Predominance of alcohol-related activities 
7. Continued alcohol use despite knowledge that the drinking contributes to a psychological, 

physical. social. or other problem 

alt is noteworthy that tolerance to some effects of alcohol (e.g., gait, coordination) does not necessarily suggest tolerance to all 
effects. Certain effects, especially impaired social judgment, may demonstrate little or no tolerance. 

Source: American Psychiatric Association,S with permission. 



Table 59.4. Alcohol Use Disorders Identification Test (AUDIT) Questionnaire 

1, How often do you have a drink containing alcohol? 
(0) Never 
(1) Monthly or less 
(2) Two to four times a month 
(3) Two or three times a week 
(4) Four or more times a week 
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2. How many drinks containing alcohol do you have on a typical day when you are drinking? 
(0) lor 2 
(1) 3 or 4 
(2) 5 or 6 
(3) 7 or 9 
(4) 10 or more 

3. How often do you have six or more drinks on one occasion? 
(0) Never 
(1) Less than monthly 
(2) Monthly 
(3) Weekly 
(4) Daily or almost daily 

4. How often during the last year have you found that you were not able to stop drinking once you had started? 
(0) Never 
(1) Less than monthly 
(2) Monthly 
13) Weekly 
(4) Daily or almost daily 

5. How often during the last year have you failed to do what was normally expected from you because of drinking? 
(0) Never 
(1) Less than monthly 
(2) Monthly 
(3) Weekly 
(4) Daily or almost daily 

6. How often during the last year have you needed a first drink in the morning to get yourself going after a heavy drinking 
session? 
(0) Never 
(1) Less than monthly 
(2) Monthly 
(3) Weekly 
(4) Daily or almost daily 

7. How often during the last year have you had a feeling of guilt or remorse after drinking? 
(0) Never 
(1) Less than monthly 
(2) Monthly 
(3) Weekly 
(4) Daily or almost daily 

B. How often during the last year have you been unable to remember what happened the night before because you had been 
drinking? 
(OJ Never 
(1) Less than monthly 
(2) Monthly 
(3) Weekly 
(4) Daily or almost daily 

9. Have you or someone else been injured as a result of your drinking? 
(0) No 
(2) Yes, but not in the last year 
(4) Yes, during the last year 

10. Has a relative, friend, doctor, or other health worker been concerned about your drinking or suggested that you should cut 
down? 
10) No 
(2) Yes, but not in the last year 
(4) Yes, during the last year 

Numbers in parentheses are scoring weights. The usual cutoff for the AUDIT to be scored as positive is B points. 
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AUDIT can be embedded in a general health risk appraisal 
survey dealing with other medical concerns such as smok­
ing, diet, and nutrition. In a recent review contrasting it with 
other self-report alcohol screening measures, the AUDIT 
tended to perform best. A cutoff score of 6 points for fe­
males may be preferable to the more common research cut­
off of 8.31 

History 
The history should include what the patient drinks, how 
much, how often, when alcohol was last drunk, and if the 
patient has used any other drugs or medications. Patients in 
denial ntinintize their drinking history. It is therefore im­
portant to review the history with the patient's family mem­
bers or friends. The focus should not be on whether the in­
dividual has a problem with alcohol, but rather on the 
consequences of drinking (e.g., legal, financial, medical, so­
cial difficulties). Asking if others believe the patient has a 
problem or that drinking contributes to a social problem may 
be more effective than direct questions about the patient's 
drinking. It is important to inquire about previous with­
drawal history, as successive withdrawals tend to become 
more severe. 

Laboratory Tests 
Laboratory tests can be used for screening and to support the 
diagnosis. Such tests ntight include measuring the BAC, a 
urine drug screen, bilirubin assay, prothrombin time, assays 
of liver-associated enzymes, electrolytes, and a complete 
blood count. Elevation of the bilirubin, liver-associated en­
zymes, and prothrombin time suggests the presence of liver 
dysfunction. Increased mean corpuscular volume (MeV) and 
mean corpuscular hemoglobin (MCH) and a decreased red 
blood cell (RBC) count suggest that the patient has been drink­
ing heavily for weeks or months. MCV changes may persist 
for months. 

The half-life of 'Y-glutarnyltransferase (ooT) is approxi­
mately 26 days, and an elevated GGT level may be one of 
the most sensitive laboratory screening tests for alcoholism. 
An elevated carbohydrate-deficient transferrin (eDT) level is 
the most sensitive indicator of relapse to drinking in a pur­
portedly abstinent patient.23 Unlike the other biochemical 
markers, a rise in eDT does not seem to reflect organ dam­
age, but rather recent heavy (five drinks or more per day) con­
sumption of alcohol. (COT was recently approved by the Food 
and Drug Administration as an indicator of excessive drink­
ing, the first alcohol biomarker so approved.) An elevated as­
partate transferase/alanine transferase (AST/Al.T) ratio (e.g., 
2:1 or higher) has been interpreted as evidence of liver dis­
ease secondary to drinking alcohol, whereas a reversed ratio 
(e.g. 1:2) has been seen as evidence of hepatitis due to other 
causes. This "rule" may not hold true for all populations. 
The simultaneous use of eDT and GGT assays to screen for 
excessive alcohol consumption seems reasonably sensitive 
(75%) and specific (85%). Ultimately, the diagnosis of alco­
hol dependence must meet the criteria established by the 
DSM_N.26 

Management 

Intervention 
The physician should give clear directions to the patient to 
reduce alcohol consumption, usually in the context of health, 
social, or family problems.' The goal is to present informa­
tion about the illness in a manner that can be understood and 
accepted by the alcoholic. A more formal intervention may 
include gathering friends, family members, and even the em­
ployer to fIrmly conftont the alcoholic's behavior. The goal 
of this type of intervention is to obtain the alcoholic's agree­
ment to enter treatment that sarne day. To be successful, this 
procedure often requires hours of preparation before the in­
tervention takes place. Some treatment programs assist the 
physician and family in preparing the intervention. The in­
tervention is a powerful tool that often succeeds in getting the 
alcoholic patient into treatment. Patients entering treatment as 
a result of intervention often do as well as those who enter 
voluntarily. 

Comprehensive Assessment 
The American Society of Addiction Medicine (ASAM) has 
released the second version of the patient placement criteria 
(PPC-IT), a tool to help the clinician utilize the data from a 
comprehensive assessment to detennine the appropriate level 
of care for a particular patient. Although alcoholism is a pri­
mary illness, it is often accompanied by a variety of medical 
problems (Table 59.5). 

Supportive Therapy During Withdrawal 
Alcohol withdrawal produces adrenergic arousal. To com­
pensate, the patient's room should be quiet and evenly lit to 
allow constant reorientation to surroundings. Dimming the 
room lights at night mimics diurnal variation and supports ori­
entation. Staff members should present a pleasant, nonthreat­
ening attitude. Restraints are rarely necessary with proper se­
dation. Patients may be allowed to eat and drink when they 
feel ready. Intravenous fluids are usually not necessary for 
uncomplicated alcohol withdrawal. The medical staff can pro­
mote long-term recovery by directing the patient to a reha­
bilitation program immediately following detoxification. In­
deed, some aspects of rehabilitation can be started on the 
detoxification unit by providing books and tapes, an intro­
duction to an Alcoholics Anonymous (AA) sponsor, and 
attendance at an AA meeting as soon as the patient is physi­
cally able. 

Detoxification 
Monitored detoxification safely transports the patient through 
withdrawal. Rehabilitation is the goal; detoxification is a step 
toward that goal. Detoxification may be done on an inpatient 
or outpatient basis depending on the clinical presentation and 
history of the patient. In the context of managed care pres­
sures, outpatient or ambulatory detoxification is becoming 
more commonplace and appears to work well for many pa-



Table 59.5. Summary of Alcohol Effects 

Organ 

Breast 

Cardiovascular system 

Central nervous system 
(eNS) 

Endocrine system 

Fetal development 
Gastrointestinal system 

Hematopoietic system 

Immune system 

liver 

Muscular system 

Nutritional system 

Acute effect (up to months) 

Portion of blood alcohol content 
in breast milk 

Moderate blood pressure increase 
"Holiday heart" syndrome 
Impaired motor coordination 
Sleep apnea 

Increased plasma corticosteroids 
Increased plasma catecholamines 

Fetal alcohol syndrome 
Delayed gastric emptying 
Gastroesophageal reflux 
Injures the gastric mucosa 
Loss of enzymes (disaccharidases) 
Worsen preexisting peptic ulcers 

Fat deposition 
liver enlargement 
Alcoholic hepatitis 
Increased chance of muscle injury 
Sudden muscle necrosis 
Interferes with vitamin metabolism 
Inhibits gluconeogenesis 
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Chronic effects (years) 

?Increased risk of breast cancer 
Male breast enlargement 
Hypertension 

Depression 
Dementia 
Peripheral neuropathy 
Widening of frontal cortical sulci 
Distal symmetric polyneuropathy 
Hemorrhagic stroke 
Low testosterone 
Testicular atrophy 
Amenorrhea, anovulation 

Esophageal carcinoma 
Chronic atrophic gastritis 
?Gastric carcinomab 

Esophageal inflammation 

Megaloblastic anemia 
Decreased platelet function 
Increased risk of infections 
Decreased production of 

polymorphonuclear leukocytes 
Decreased cell~mediated immunity 
Decreased T lymphocytes 
Impaired phagocytosis 
Cirrhosis 
Hepatocellular carcinomac 

Chronic alcoholic myopathy 

Folate deficiency 

Indirect loss of calcium and potassium 
Loss of magnesium, zinc, and phosphorus 
Thiamine deficiency 

Thiamine deficiency 
Alcoholic ketoacidosis 
Decreased serum calcium 
Wernicke~Korsakoff syndrome 

Other mal ignancies 
Pancreas Acute pancreatitis 

Squamous cell carcinoma of the head and neck 
Chronic pancreatitis 
Pseudocyst formation 

Pulmonary system Increased cough and sputum production Pneumonia 

aHoliday heart syndrome refers to atrial or ventricular dysrhythmias following days of heavy drinking. 
hsmoking may also contribute to the development of gastrointestinal carcinoma. 
'May be secondary to hepatitis B virus. 

tients.32 Once detoxified, an alcoholic may still not function 
well cognitive1y for days, weeks, or months. 

Withdrawal Syndrome 
Alcohol withdrawal consists of signs and symptoms ranging 
from hangover to delirium tremens. The severity depends on 
the patient's age, physical condition, prior withdrawals, and 
amount of alcohol consumed. Withdrawal begins as the blood 
alcohol level falls and includes anxiety, restlessness, insomM 

nia, and nausea. About 24 hours after the last drink (some~ 
times days longer) the patient may have increased blood pres~ 
sure and pulse, a low·grade fever, and tremors that increase 
with the withdrawal severity. Hand tremors may be the most 
reliable early sign of alcohol withdrawal unless the tremors 

are reduced by beta·blockers or other medication. Patients in 
withdrawal may also have tachycardia and dry mouth, which 
may be misinterpreted as volume depletion. During with~ 
drawal, total body water is more likely to be normal, and 
plasma volume is likely to be increased.33 Transient halluci· 
nations may occur that involve any sense, but visual halluci~ 
nations are more common. Typically. 2 days after the last 
drink (but occasionally up to 10 days after the last drink) one 
or more grand mal seizures occur. Seizures occur in about 5% 
of untreated withdrawal patients; 30% to 40% of patients with 
seizures proceed to delirium tremens, typically during the 
third to fifth day of withdrawal, if adequate treatment is not 
provided. Delirium tremens is characterized by severe auto· 
nomic hyperactivity (e.g .. tachycardia, hypertension, fever, 
diaphoresis, tremor), electrolyte disturbances, hyperreflexia, 
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confusion, disorientation, and clouding of consciousness. 
Dysperceptions, especially visual and tactile hallucinations, 
are conunon, usually without the insight that accompanies hal­
lucinations of milder withdrawal. Delusions are likewise com­
mon. Psychomotor activity may fluctuate widely during the 
course of the delirium, and the patient frequently demonstrates 
affective lability. Delirium tremens typically persist for 3 to 
5 days. Medical management is directed at patient safety, as 
pharmacologic intervention has not been demonstrated to 
shorten the duration of the delirium. The physician should be 
aware that in a debilitated or elderly patient a delirium of any 
etiology may persist for weeks beyond resolution of the cause 
of the delirium. Delirium tremens may be fatal, especially in 
debilitated or elderly patients. 

Adolescents often do not develop the classic signs of phys­
ical withdrawal seen in adults. They do exhibit the usual be­
havioral and emotional aspects of dependence. Elderly pa­
tients usually have more severe withdrawal than young 
patients. The rehabilitation progress of elderly patients may 
be delayed owing to the slower metabolism of medications 
used to control their alcohol withdrawal. 

Pharmacotherapy 
The physician should assess the patient's risk of withdrawal be­
fore treatment begins. The Oinical Institute Withdrawal As­
sessment (CIW A)-Ar scale may be used as an adjunct to assess 
the patient's risk for severe withdrawal.34 A decision to allow 
the patient to go through withdrawal without the benefit of med­
ication should be carried out only with informed consent. 

Oral multivitamin supplementation, including thiamine, 
folic acid, and pyridoxine, should be given when the patient 
can tolerate oral fluids. If intravenous fluids containing dex­
trose are needed, I ()() mg thiamine should be added to each 
liter of intravenous fluid administered to the patient. A nor­
mal magnesium level does not necessarily mean that magne­
sium supplementation is unnecessary. Serum magnesium lev­
els do not correlate with CSF magnesium levels. Adequate 
levels of magnesium help prevent cardiac dysrhythmia and 
seizures. If the clinical history and examination suggest that 
the patient is at risk for serious withdrawal or is nutritionally 
compromised, MgSO. 2 g 1M (deep) up to every 8 hours for 
2 to 3 days may be administered. 

The pharmacologic basis for detoxification traditionally bas 
been the use of cross-tolerant medication to control alcohol 
withdrawal. Usually the agent chosen is a benzodiazepine or 
a barbiturate with a longer biologic half-life than alcohol. 
Residual symptoms are treated with adjunctive medications 
(e.g., antiemetic for nausea). Pharmacotherapy is justified to 
prevent or treat signs and symptoms of withdrawal and possi­
bly to curb alcoholic dementia and kindling.35 The "kindling" 
hypothesis suggests that repeated subthreshold (for seizures) 
stimulation of the CNS during withdrawal increases the risk 
of subsequent withdrawal seizures. All protocols for the treat­
ment of withdrawal should be modified according to patient 
needs. Individuals with physical dependence on more than one 
drug should first be withdrawn from the drug that produces 
the most dangerous withdrawal. In practice, it may mean with-

drawing the patient from sedative-hypnotics (e.g., alcohol) first 
while medically delaying withdrawal from opiates. 

An appropriate benzodiazepine for the treatment of alco­
hol withdrawal can be selected based on the patient's age and 
hepatic function. Diazepam is preferred if the patient is un­
der 55 years of age and has a well-functioning liver. Ox­
azepam is appropriate for older patients and those with liver 
dysfunction. Diazepam is adurinistered 10 to 20 mg po every 
hour until the patient's symptoms are relieved and the patient 
is sedated. Further doses may be unnecessary. Total dosage 
should not exceed 60 mg without further evaluation by the 
physician, but doses in excess of 120 mg within 24 hours are 
not uncommon in the heavy drinker. Patients who are toler­
ant of alcohol are similarly tolerant of other sedative-hyp­
notics. Intramuscular chlordiazepoxide is less desirable be­
cause of erratic uptake, prolonged metabolism, and delayed 
onset. Patients requiring high-dose withdrawal pharma­
cotherapy should be in a monitored bed. 

Oxazepam (15-30 mg) may also be given orally every hour 
until the patient's symptoms are relieved or the patient be­
comes drowsy. Unlike the diazepam regimen, the cumulative 
dose of oxazepam necessary to initially relieve the patient's 
symptoms is repeated every 6 to 8 hours for the remainder of 
the flrst day of treatment. The dose is then reduced by 25% 
on each subsequent day. Most patients complete the regimen 
by the fifth day. 

Phenobarbital remains a reliable, effective medication for 
the treatment of alcohol withdrawal, for mixed sedative-hyp­
notic withdrawal, and for seizure prophylaxis when used by 
experienced clinicians as part of an established protocol. It 
is easily absorbed. Phenobarbital's effectiveness has been 
reported to be superior to that of diazepam for delirium 
tremens.36 Nervousness or nausea may be treated with 
promethazine (Pbenergan) or hydroxyzine (Atarax, Vistaril). 
Until recently there was scant literature supporting the use of 
anticonvulsants in withdrawal treatment, except in the case of 
an independent seizure disorder. Research supports the clin­
ical efficacy of some agents.37 For delirious, hallucinating, 
and combative patients, haloperidol is the agent of choice, in 
combination with the above withdrawal agents. Haloperidol 
is safe in oral, intramuscular, and intravenous doses of 70 to 
80 rug/day for monitored patients; higher doses are not un­
common. Usually. a dose of just 5 mg orally or intramuscu­
larly two to four times a day is sufficient. The potential of 
haloperidol to lower seizure threshold is controlled by con­
comitant administration of an anticonvulsant. 

Complications 
Seizures are one of the most common complications of alco­
hol withdrawal. If a seizure occurs, diazepam 5 to 10 mg IV 
is given until the seizures are controlled or the patient is 
drowsy hut responsive. Causes other than withdrawal should 
be determined if seizures are associated with head trauma, are 
not preceded by tremulousness, are focal in nature, or a resid­
ual neurologic defect is present (see Chapter 64). 

The combination of liver dysfunction and poor vitamin K 
absorption can contribute to systemic bleeding. In these cir-



cumstances, minor head trauma can lead to a subdural 
hematoma. This diagnosis should be considered if the patient 
does not recover as expected.37 The differential diagnosis for 
seizures also includes infection and metabolic disturbances. 

Keeping the patient in the program during withdrawal is one 
of the most difficult challenges facing the clinician. Alcoholic 
patients often have a strong but unrecognized compulsion to 
leave treatment and return to drinking. Patients who receive ad­
equate medication for withdrawal are less likely to leave 
"against medical advice." From the fIrst day of treatmen~ the 
detoxifIcation unit staff should repeatedly educate the patient 
that rehabilitation is the treatment goal, not just detoxification. 
Patients whose urge to leave treatment persists can often be en­
couraged by concerned family members to persevere. 

Rehabilitation 
Treatment approaches involving the family tend to be more 
effective than individual-focused treatment for alcoholics. 
The family can be used to motivate the patient to enter and 
stay in treatment. The family can set a common goal, partic­
ipate in education, and reduce emotional distress. Rehabilita­
tion can be accomplished on an inpatient or outpatient basis 
or in a partial hospitalization program. Inpatient rehabilitation 
is preferred for patients who require nursing care or continu­
ous observation, and for those who need an opportunity to 
progress in an environment that is free of violence and drugs. 
The severity of alcohol dependence and the absence of an ad­
equate social support system may also justify inpatient treat­
ment. Patients without convenient and reliable transportation 
may have a better chance of success in an inpatient program. 
Patients should be individually assessed and given the 
appropriate level of treatment from the start. The ASAM 
PPC-II23 is currently being validated, and it may be used to 
guide the family physician to select the most appropriate level 
of treatment for a specifIc patient. The "fIrst fail" philosophy, 
which requires patients to fail the least intensive treatment 
program before they can receive more intensive treatment, 
may not be cost-effective and is not consistent with quality 
medical care. 

Physical evaluation, psychological assessment, and educa­
tion of the patient and the patient's family are the foundation 
of rehabilitation programs. Typically, it is accomplished with 
group and individual therapy, classes, a family program, and 
a relapse prevention program. Many programs ascribe to the 
12 steps of Alcoholics Anonymous as the philosophic basis 
of their programs. The long-term success of patients treated 
in such programs varies,38 but when there is employer and 
family support the results can be outstanding.39 

Continuing Care 
An aftercare plan specific to the patient's needs should be cre­
ated. The family physician should be familiar with this and 
encourage compliance with the plan. Physicians should gen­
erally avoid giving aftercare patients mood-altering medica­
tions, as these drugs may increase the chance of relapse. As 
previously indicated. antidepressants and the opioid antago­
nists may constitute an exception to this general recommen-
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dation. Alcoholism is sometimes associated with a wide range 
of psychiatric disorders; most notable are mood or affective 
disorders, anxiety disorders (especially posttraumatic stress 
disorder), mania, and schizophrenia. When coexisting with 
another psychiatric disorder, both that disorder and the alco­
holism may be exacerbated; both must be treated. Potentially 
addictive medications should be avoided when treating coex­
isting psychiatric disorders in alcoholic patients, but rapidly 
acting benzodiazepines should be specifically avoided. In the 
event that hospitalization is needed for a condition requiring 
pain medication or anesthesia, the patient is given medica­
tions as necessary, but mood-altering medications are dis­
continued while the patient is still in the hospital. 

Current evidence indicates that serotonin reuptake inhibitors 
can reduce drinking by heavy drinkers whether or not they are 
depressed, but the magnitude of the decrease is not dramatic. 
Placebo-controlled trials showed that naltrexone (Re Via) 50 
mg/day could benefIt alcoholics in tenns of relapse preven­
tion. Naltrexone reduced the number of drinking days and 
craving for a1cohol. Compared to the serotonergic drugs, the 
opioid antagonists seem to produce more consistent reductions 
in alcohol consumption. 16 Some aftercare plans include disul­
firam in an effort to prevent relapse. If disulfiram is prescribed, 
specific procedures to ensure compliance are needed. The fam­
ily physician should educate the patient about food, medica­
tions, and cosmetics that contain alcohol and might produce a 
disulfrram-alcohol reaction. Relapses do occur, and the physi­
cian should use such occasions to refocus the continuing care 
plan for the patient and family. 

Prevention 

Physicians can playa major role in the prevention and treat­
ment of alcohol-related problems. Training for this role should 
begin in medical school. Interested faculty members should 
be offered fellowship training in the study of addiction. Cur­
ricula and tests ought to include alcohol-related topics. Med­
ical students and residents should play an integral role on the 
team that cares for patients in addiction treatment centers. 
This kind of physician training can support community ini­
tiatives for education and social policy changes to prevent al­
cohol abuse. 

Of all the proposed methods to prevent alcohol abuse, ed­
ucation is the least controversial. The most effective educa­
tional efforts probably occur during or before adolescence. 
After that, peer influence becomes more important than 
parental influence. The physician can support parental nonns 
by teaching adolescents to be comfortable standing up for 
what they believe. Counseling that delays the onset of drink­
ing until age 15 or later may reduce alcohol related problems.8 

Such "anticipatory guidance" teaches adolescents respect for 
their own beliefs. The physician can also identify adolescent 
patients at particularly high risk for alcoholism due to their 
family backgrounds, peer associations, difficulties in school, 
or problems with impulse control. These adolescents need 
specific education concerning the risks of drinking alcohol 
during pregnancy or while driving. 
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Social policy changes can support education in preventing 
alcohol abuse. Several decades ago the price of a beer was a 
quarter while the price of a soft drink was a nickel. This 5: I 
ratio of alcoholic beverage cost to soft drink cost has been 
lost. The main reason for the change is that taxation on alco­
holic beverages has not kept pace with inflation. Today there 
is near parity in price for these beverages. Social policies that 
restrict the consumption of alcohol-containing beverages 
seem to reduce per-capita consumption of alcohol.40 

Family and Community Issues 
Alcohol-related motor vehicle accidents cause more than 
20,000 deaths each year. This toll disproportionately affects 
young Americans. Nearly half of the violent deaths (accidents, 
suicide, homicide) among maIes under age 34 are alcohol­
related-

Risks of an automobile accident increase sharply as the 
BAC rises. Heightened risk begins near 0.04% BAC, and the 
risk of an accident is doubled at 0.06% BAC. A driver with 
a BAC of 0.08%, a common legal limit, is six times as likely 
to have an accident than a sober driver. is Raising the drink­
ing age from 18 to 21 years results in decreased alcohol use 
among high school seniors and an overall decrease in alco­
hol-related traffic accidents· ' Raising the legal drinking age 
has been associated with decreased death rates from automo­
bile accidents, unintentional injuries, and suicide among ado­
lescents and young adults.42 The single most important de­
terrent that enhances traffic safety is license suspension.43 For 
those convicted of a driving under the influence (DUI) of­
fense, an education program successfully completed may be 
beneficial; however, the repeat offender also benefits from 
treatment, including involvement with AA. 44 

Ethical Issues and 
Physician Responsibilities 
Households in which chemicals are abused are at substantially 
greater risk for both physical and sexual abuse. Neither the 
victim nor the perpetrator of abuse is likely to speak freely. 
The victim may experience fear of more severe abuse or even 
death, abandonment by the abuser, or the shame of being dis­
covered to be a victim. The abuser is fearful of being caught 
and punished; losing family, job, and freedom; and being pub­
licly humiliated. Honest disclosure by the patient and honest 
reporting by the physician are also limited by a frequently 
overlooked factor: in the managed care environment, it is not 
unusual that payment for services may be denied if the injury 
has resulted from intoxication. The likelihood of honest dis­
closure is increased if the physician offers support, hope, and 
understanding. 

There are legal guidelines that govern the physician's actions 
in the event of threatened suicide or assault, but danger to oth­
ers may also take the fonn of an intoxicated patient planning 
to drive home from the emergency room. Ordinarily, intoxi­
cated patients cannot be legally restrained unless they can be 

committed under state law, except by police. If a patient is 
thought to be impaired, it becomes the provider's duty to per­
suade the patient not to drive, to use a taxi, to call a friend, and 
as a last resort to contact the police and infonn them of the sit­
uation. Public safety may take precedence over the patient's 
right to confidentiality, and failure to notify appropriate au­
thorities of a threat to public safety exposes the physician to li­
ability. This caution may apply especially for employees of the 
U.S. Department of Transportation. Legal counsel is recom­
mended before notification, as this area is in flux. 

Ethical guidelines for physicians and other health care pro­
fessionals clearly stipulate the responsibility to report an im­
paired health care provider. The treatment success rate for im­
paired physicians is among the highest of any patient group. 
Utilizing intervention services through the licensure board or 
impaired provider programs allows the impaired provider to 
maintain professional status, employment, and self-respect by 
receiving treatment. It also protects the public. 
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60 
Care of the Patient Who 
Misuses Drugs 

Jerome E. Schulz 

Patients who misuse drugs are commonly seen by family 
physicians in the clinic, emergency room, and hospital. Al­
most all patients who misuse illicit drugs also misuse alcohol 
and tobacco, and those medical complications are discussed 
elsewhere in this book (see Chapters 8, 59, and 83). 

Acute Medical Treatment 

Cocaine 
Although the illicit use of cocaine declined during the early 
1980s, its misuse increased dramatically in 1985 with the 
marketing of "crack" cocaine. Crack is a highly addictive form 
of cocaine readily accessible at a low cost (as inexpensive as 
$5 to $10). Crack cocaine misuse has changed cocaine from 
a drug of the rich and affluent to a drug anyone can afford 
(including adolescents and children). Cocaine continues to be 
one of the most commonly reported illicit drugs causing emer­
gency room visits. The age of the average cocaine user has 
dropped substantially, and the number of female cocaine 
abusers has risen since the mid-1980s. The use of cocaine has 
declined over the past 5 years. 

Cocaine hydruchloride is water-soluble and can be injected 
intravenously or inhaled intranasally (snorted). Cocaine hy­
drochloride cannot be smoked because it decomposes. If it is 
dissolved in ether and distilled, the base fonn of cocaine (free­
base) is reprecipitated, and this substance can be smoked. 
"Crack" cocaine is produced by dissolving cocaine hydrochlo­
ride in sodium bicarbonate and distilling off the water. It then 
forms ''rocks,'' which can be smoked. The term crack comes 
from the noise the rocks make as they are heated and smoked. 

Effects 

Cocaine causes euphoria, talkativeness, increased energy, and 
increased confidence. Rapid euphoria is followed by a let-

down characterized by depression, irritability, restlessness, 
and a generalized feeling of uneasiness and discomfort. When 
misusers start feeling letdown, they use more cocaine, which 
results in blood levels that frequently cause medical compli­
cations and can be lethal. Alcohol is frequently used with co­
caine and forms cocaethylene, which produces prolonged 
symptoms and toxicity. 1 The most frequent presenting com­
plaints for patients misusing cocaine are listed in Table 60.1. 
Physical findings suggestive of cocaine misuse include agi­
tation, dehydration, malnutrition, tachycardia, elevated blood 
pressure, rhinorrhea, singed eyebrows (from crack or freebase 
smoking), coughing, wheezing, poor dentition, and a gener­
ally unkempt appearance. 

Complications 
The three primary cardiovascular complications of cocaine 
abuse are hypertension, myocardial ischemia, and cardiac ar­
rhythmias. Cardiac toxicity can occur with all three routes of 
administration (intranasal, intravenous, and inhaled). In indi­
viduals who are sensitive to cocaine or who have coronary 
artery disease, cardiac symptoms can occur with relatively 
low doses of cocaine. Cocaine's effect on the heart appears 
to be caused by blocking the reuptake of norepinephrine at 
the neuronal synapses. The norepinephrine excess produces 
an increased heart rate and increased blood pressure; simul­
taneous coronary vasospasm decreases the myocardiaJ oxy­
gen supply. The increased cardiac work load with decreased 
oxygenation causes chest pains in one half to two thirds of 
heavy cocaine users. Cocaine also enhances platelet aggrega­
tion and in situ thrombus formation.2 

Hypertension usually responds to diazepam 5 to 10 mg IV 
repeated for three doses if needed.3 If the blood pressure does 
not respond, give an a-adrenergic blocker such as phento­
lamine, or a direct vasodilator such as nitrates, hydralazine, 
or nitroprusside intravenously.4 Beta-blocking agents should 
not be used because in conjunction with cocaine they increase 



Table 60. 1. Chief Complaints and Presenting 
Problems-Cocaine 

Chest pain 
Cardiac arrhythmias 
New-onset seizures 
Recurrent sinusitis 
Anxiety problems 
Cough 
Chronic nasal problems 
Headache 
Sleep disorders 
Family dysfunction 
Weight loss 
Obstetrical campi ications 

vasoconstriction, increase the blood pressure, decrease left 
ventricular function, and can cause a paroxysmal increase in 
heart rate. 

Cocaine causes myocardial ischemia and chest pain (see 
Chapter 76). Cocaine misuse should be suspected in auy young 
patient who presents with chest pain. The risk of an acute myo­
cardial infarction increases dramatically after the use of co­
caine.s A positive urine drug screen for benzoylecgonine (a 
metabolite of cocaine) confirms the presence of cocaine. 

Electrocardiographic (ECG) changes of ischemia are com­
mon, but occasionally are not present even with an acute my­
ocardial infarction caused by cocaine. It is impossible to clin­
ically differentiate patients with cocaine-induced chest pain 
and those experiencing a myocardial infarction.6 Patients fre­
quently do not admit they have been using cocaine.7 If pa­
tients are "coming down" from a cocaine binge, they may 
have significant chest pain but do not report it. 8 

The evaluation of cocaine misusers with chest pain is also 
complicated by increased serum creatine kinase containing M 
and B subunits caused by cocaine-induced rhabdomyolysis.9 
Cardiac troponin I is more specific for the diagnosis of 
myocardial infarction in patients with cocaine-associated 
ischemia. 

Nitroglycerin relieves the coronary spasm caused by co­
caine, and it should be used as the initial treatment. 10 Phen­
tolamine can be used if the chest pain persists. Thrombolytic 
therapy appears to be safe for cocaine-associated myocardial 
infarction after the blood pressure is nonnal unless a sub­
arachnoid hemorrhage or aortic dissection is suspected. I I Cal­
cium channel blocking agents should be used cautiously be­
cause animal studies have shown they increase cocaine's 
cardiac toxicity. Patients with cocaine-induced myocardial in­
farction should not be treated with beta-blocking agents. 
Chronic cocaine misuse causes myocardial fibrosis and con­
gestive heart failure. 12 

The most common arrhythmia associated with cocaine mis­
use is tachycardia, but it usually resolves spontaneously as the 
drug is metabolized or with use of an anxiolytic agent. Co­
caine-induced wide complex dysrhythmias associated with aci­
dosis need to be treated aggressively with sodium bicarbon­
ate. 13 Both acidosis and hyperthennia (which should be treated 
aggressively with rapid cooling to prevent rhabdomyolysis and 
subsequent renal failure) are associated with a poor prognosis 
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in cocaine intoxication. 14 Because cocaine has properties sim­
ilar to those of type I autiarrhythmic agents (procainamide aud 
quinidine), the potential exists for increased toxicity if these 
agents are used to treat cocaine-induced arrhythmias. ls If pa­
tients state that they have a feeling of "impending doom," car­
diovascular collapse may be imminent. Initial euphoria rap­
idly changes to irritability with hallucinations. After an initial 
elevation of the pulse and blood pressure, the patient may ex­
perience a rapid fall in blood pressure and develop life-threat­
ening cardiac arrhythmias. Other cardiovascular complications 
caused by cocaine misuse are aortic rupture, subacute and 
acute endocarditis (for injection drug users), pneumoperi­
cardium, aud left ventricular hypertrophy. 

Smugglers may swallow large bags of cocaine to prevent 
detection ("body packing"). Rupture of the bags causes se­
vere cocaine intoxication, which can be treated with activated 
charcoal (50-100 g in adults) and a cathartic along with all 
the treatments described above. The tenn body stuffing de­
scribes the ingestion of cocaine packets to hide the evidence 
when confronted by the police. This usually involves lesser 
quantities of cocaine but it can lead to more toxicity because 
the cocaine is poorly wrapped. Frequently it does not show 
up on x-ray. 16 

Seizures are common with cocaine misuse. Cocaine de­
creases the seizure threshold and increases the body temper­
ature, which makes an individual more susceptible to seizures. 
The increased body temperature is caused by vasoconstric­
tion and increased muscle activity. Seizures may also be a ter­
minal event in severe overdose patients. Children passively 
exposed to cocaine in crack houses or small confined areas 
where crack is being smoked may have seizures. Cocaine and 
cocaethylene can also be ingested by breast-feeding infants. 
A urine toxicology screen for benzoylecgonine should be con­
sidered for all children presenting with their first seizure. 17 

Intravenous diazepam is the treatment of choice for seizures 
caused by cocaine (see Chapter 64). 

Subarachnoid hemorrhages occur with cocaine misuse. 
They are caused by ruptured aneurysms or arteriovenous mal­
formations secondary to the marked elevation in the blood 
pressure from cocaine. Cerebral infarction associated with co­
caine misuse may be caused by vasoconstriction and increased 
platelet aggregation caused by cocaine. A urine toxicology 
screen should be obtained on any young person presenting with 
stroke symptoms. There are reported cases of cerebral infarc­
tion in infants born to mothers who misused cocaine during 
pregnancy. 18 Cocaine misuse should be considered in patients 
who have a sudden onset of severe new headaches, which may 
precede a cerebral vascular accident (see Chapter 65). 

Serious obstetric complications, including abruptio placen­
tae, spontaneous abortions, premature labor, and stillbirths, 
are increased in cocaine-misusing pregnant women.19 In­
trauterine exposure to cocaine causes fetal atrial and ventric­
ular arrhythmias, congestive heart failure, cardiorespiratory 
arrest, and fetal death.20 Newborn infants may demonstrate 
signs of cocaine withdrawal, including irritability. tremu­
lousness, and poor eating. Maternal-infant bonding is poor. 
Although long-term effects are not clear, cocaine babies may 
have developmental delays and attention-deficit disorders.21 
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The most common psychiatric symptoms of cocaine misuse 
are paranoia. anxiety, and depression. Paranoia occurs in 80% 
to 90% of heavy cocaine misusers, and these patients are at high 
risk to develop a psychosis. The psychosis (similar to an am­
phetamine psychosis) may seem to be an acute schizophrenic 
episode, but it clears within 12 to 24 hours. Hallucinations called 
"snow lights" (flashing visual hallucinations) and "coke bugs" 
(tactile and visual hallucinations) are common with cocaine mis­
use. Patients experience withdrawal symptoms when they stop 
using cocaine. Initially, they become lethargic and somnolent. 
Depression is common after cocaine cessation, and patients fre­
quently experience severe anhedonia that may last several 
months (antidepressants such as desipramine may help). 

Smoking cocaine can cause a cough with black sputum pro­
duction and dyspnea. Hemoptysis and spontaneous pneu­
mothorax are common in crack addicts. Pulmonary edema 
(noocardiac) may be an acute hypersensitivity reaction. Pa­
tients with "crack lung syndrome" have fever, marked bron­
chospasm, infiltrates, eosinophilia, marked pruritus, and in­
creased immunoglobulin E (lgE). Bronchiolitis obliteraos and 
organizing pneumonia (BOOP) has been reported in crack co­
caine users. Both crack lung aod BOOP may respond to high­
dose systemic steroids.22 Asthma can be exacerbated by 
smoking crack cocaine. Pollutants in crack can also cause 
bronchitis and tracheitis. 

Severe rhabdomyolysis is rare, but mild cases are seen in 
one third of the patients seen in emergency rooms for cocaine 
overdoses. In severe cases, 15% of patients die with renal he­
patic failure and disseminated intravascular coagulation.23 The 
prognosis worsens with increased temperature, seizures, and 
hypotension. Rhabdomyolysis is an acute medical emergency 
and requires intensive treatment to prevent death. Initial treat­
ment should focus on preventing renal damage and establish­
ing diuresis. Hyperthermia should be treated aggressively with 
cooling to prevent rhabdomyolysis. Muscle activity should be 
decreased and seizures prevented to limit rhabdomyolysis. 

Almost all patients who snort cocaine have chronic sinusitis. 
They may have unilateral inflammation of the nose (cocaine ad­
dicts frequently snort in one nostril at a time so only one nos­
tril is inflamed). Chronic rhinitis, perforations of the nasal sep­
tum. and abscessed teeth are common in cocaine snorters. 
Patients who misuse cocaine frequently engage in high-risk sex­
ual behaviors that expose them to sexually transmitted diseases 
and human immunodeficiency virus (HIV) disease. 

Opiate Intoxication 
Heroin is the most commonly misused opiate. Over the past 
10 years, emergency room (ER) visits due to heroin overdose 
have dramatically increased. The 2000 DAWN survey 
showed the largest increase in 12- to 17-year-old youths in 
whom ER visits have quadrupled.24 In the 1999 Household 
Inventory Survey, 2.3% of eighth graders had used heroin at 
some time in their lives. Most new heroin abusers are snort­
ing and smoking the drug. Recently the abuse of OxyContin 
has reached epidemic levels. Opiate overdoses occur in new 
users, in older users who have stopped using and lost their 
drug tolerance, whenever the purity of the street drug in-

creases, and whenever a more potent opiate (e.g., fentanyl) is 
substituted for heroin. The recent purity of the drug has in­
creased and the average price has decreased by two thirds. 
Before the drug is sold on the streets, pure heroin is adulter­
ated (cut) with quinine, lactose, mannitol, dextrose, or talc, 
and will sell for as little as $10 (a dime bag). A history of 
heroin abuse is usually available from patients, their friends 
or family, or the hospital record. 

The presenting signs and symptoms of opiate overdose are 
stupor, miosis, hypotension, bradycardia, and decreased 
bowel sounds. Frequently needle marks or tracks are present. 
In more severe cases, respiratory depression with apnea and 
pulmonary edema can occur. Seizures are seen with meperi­
dine and propoxyphene overdoses. A urine toxicology screen 
detects most opiates except fentanyl. 

Naloxone (Narcan) is the primary treatment for opiate over­
dose. An initial intravenous dose of 0.4 to 0.8 mg usually re­
verses the opiate effects. This dose can be repeated every 2 
to 3 minutes up to a total dose of 10 to 20 mg. The goal in 
treatment is to reverse the respiratory depression, not to get 
the patient awake and alert, which may precipitate an acute 
withdrawal syndrume and make the patient hostile and po­
tentially violent. Higher doses of naloxone are needed for 
codeine, propoxyphene, and pentazocine overdoses. Patients 
with pulmonary edema should be intubated. Positive end­
expiratory pressure ventilation is used if necessary. Diuretics 
and digitalis are not effective therapies to treat opiate-induced 
pulmonary edema. In high dosages, naloxone has been re­
ported to cause pulmonary edema, convulsions, and asystole 
in about 1% of treated patients.25 The half-life of naloxone is 
shorter than that of most opiates, so patients may need to be 
treated with repeated doses of naloxone. For propoxyphene 
and methadone overdoses, an intravenous drip of naloxone 
(0.2-0.8 mg/h) can be used. Some authors advocate dis­
charging heroin overdose patients without hospital admission 
if they are stable (usually after 8-12 hours of observation)." 
Patients who have attempted suicide, used other potentiating 
drugs, or for whom there is a question about the opiate used 
should be admitted for observation. 

Pregnant heroin addicts or pregnant patients on methadone 
present a special problem. Because there is an increased risk 
of serious complications to the fetus, pregnant women should 
not be withdrawn from opiates. They should be maintained 
on methadone through the pregnancy. Hyperactivity, irri­
tability, hyperreflexia, yawning, tachypnea, tremors and 
myoclonic seizures, poor sleep patterns, vomiting, and diar­
rhea characterize the neonatal withdrawal syndrome. Every 
attempt should be made to modify the infant's environment 
to reduce external stimuli. Phenobarbital and paregoric are 
used to treat withdrawing newborns.27 

In the future, family physicians may be allowed to provide 
long-tenn maintenance therapy (methadone and buprenor­
phine) to heroin addicts.28 

Amphetamines 
Emergency room visits for amphetamine misuse have in­
creased. The introduction of "ice" to the drug scene may ac-



count for this increase, Ice (Hawaiian ice) is methampheta­
mine made in the Far East and smuggled through Hawaii into 
the continental United States. Crack and crank are two street 
terms that are commonly confused. Crank is a street name for 
methamphetamine that can be taken as pills, injected, or 
snorted. Crack is freebase cocaine. The effects and compli­
cations of amphetamine misuse are similar to those of cocaine 
except amphetamines have a longer half-life. 

Agitation is the most common presenting symptom of am­
phetamine misuse. Hallucinations, suicidal ideation, delusions, 
and confusion may be present. Cardiac symptoms include 
chest pain, palpitations, and myocardial infarction. Intracra­
nial hemorrhagic strokes in young patients (15-45 years old) 
are associated with amphetamine abuse.29 Acute signs of am­
phetamine intoxication include an elevation in the blood pres­
sure and pulse, dilated pupils, tremor, cardiac arrhythmias, and 
increased reflexes. The long-term effects of amphetamine 
abuse include impaired concentration, abrupt mood changes, 
weight loss, paranoid delusions, and violence. Amphetamine 
psychosis is a combination of paranoid delusions with hallu­
cinations; it can be treated with benzodiazepines. 

Marijuana 
Marijuana is the most commonly abused illicit drug. Its use 
has recently increased in adolescents, and the perception of 
marijuana's harmful effects has decreased.'o In the 1999 Na­
tional Institute of Drug Abuse (NIDA) Household Survey, 
which is available through the NIDA Web site, an estimated 
14.8 ntillion people (6.7% of the population) used marijuana 
in the month prior to the interview. Marijuana is a mixture of 
compounds, with the most psychoactive being .6.9-tetrahy­
drocannabinol (TIIC). Hashish, which is more potent than 
regular marijuana, refers to a dried resin made from the flower 
tops of the cannabis plant. Sinsemilla is a seedless form of 
marijuana that is approximately twice as potent as hashish. 
Marijuana is smoked in "joints," "bowls" (miniature pipes), 
or "bongs" (water- or air-cooled smoking devices that enable 
the smoker to inhale more drug with less irritation). Mari­
juana smoke has a pungent odor that can be identified on the 
clothes of chronic marijuana misusers. 

Patients smoke marijuana to achieve a state of euphoria and 
relaxation. Users become less inhibited and laugh sponta­
neously. Marijuana may be "laced" with other drugs, such as 
cocaine, phencyclidine (PCP), or other hallucinogens, caus­
ing bizarre reactions. Marijuana is highly lipophilic, with a 
half-life of approximately 3 days. Impaired concentration, 
judgment, and coordination can last up to 2 days after using 
marijuana. 

Chronic marijuana smoking leads to dependence with in­
creased tolerance and withdrawal symptoms when the drug is 
stopped. Withdrawal symptoms include irritability, drowsi­
ness, increased sleeping, and increased intake of high carbo­
hydrate foods ("marijuana munchies"). Depression, paranoia, 
and anxiety are common effects of chronic marijuana misuse. 
Long-term abuse of marijuana may cause permanent cogni­
tive impairment especially in patients who start abusing the 
drug at a young age.31 Marijuana may impair the immune sys-
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tern and promote tumor growth,32 a particularly important 
point when caring for HIV -positive patients. 

The most common physical signs of marijuana misuse are 
tachycardia and conjunctival irritation (which may be masked 
in experienced users by using eyedrops). Urine testing is the 
most effective laboratory method for screening patients sus­
pected of marijuana misuse. In daily misusers, urine toxicol­
ogy screens may remain positive for several weeks. After a 
single misuse episode the urine test is positive for 3 to 4 days. 
When an adolescent is experiencing deterioration in school 
performance or a marked change in personality or behavior, a 
urine drug screen for marijuana should be done before formal 
psychological or psychiarric testing (see Chapter 22). 

Designer/Club Drugs 
Designer drugs are compounds that are chentically altered de­
rivatives of federally controlled substances. They are changed 
slightly to produce special mood-altering effects. Contami­
nant by-products cause many of the complications of designer 
drugs produced in basement laboratories. The best known 
designer drug is ecstasy (3,4-methy1enedioxymethampheta­
mine, MDMA), which is commonly used at "rave" parties. 
MDMA's use by teenagers has increased significantly in the 
past 5 years.33 MDMA, which is ingested orally, causes eu­
phoria, increased self-esteem, enhanced communication 
skills, and an elevated mood. Adverse effects include jaw 
clenching, tachycardia, panic attacks, nausea and vomiting, 
nystagmus, inhibited ejaculation, and urinary urgency. The 
letdown after taking MDMA, which lasts I to 3 days, is char­
acterized by drowsiness, muscle aches, jaw soreness, depres­
sion, and difficulty concentrating. As more of the drug is in­
gested, the toxic effects increase and the euphoric effects 
decrease. Recent evidence shows that chronic MDMA abuse 
can cause permanent brain damage.34 

Other commonly abused club drugs are y-hydroxybutyric 
acid (GHB), fiunitrazeparn (Rohypnol), and ketarnine. GHB 
is used primarily by adolescents and young adults at night­
clubs or raves and by body builders as a muscle builder. 
Emergency room mentions of GHB increased from 55 in 1994 
to 2,973 in 1999.24 It is usually combined with alcohol to 

cause relaxation, intoxication and euphoria.35 It has increas­
ingly been involved in overdoses causing severe respiratory 
depression and death. Withdrawal symptoms occur and GHB 
is one of the "date rapes" drugs because it causes amnesia. 
GlIB's effect is short acting (about 4 hours) and overdoses 
can be treated with respiratory support. 

Ketamine (Special K, Vitamin K and K) is an anesthetic 
that causes a dream-like state, loss of inhibitions, and hallu­
cinations. It can be injected, snorted, or smoked with mari­
juana. In high doses it causes delirium, amnesia (making it 
another "date rape" drug), elevated blood pressure, depres­
sion, and potentially fatal respiratory depression. Rohypnol 
(roofies, rophies, roche, or the forget-me pill), the third "date 
rape" drug,36 is a benzodiazepine used in Europe and Latin 
America as a sedative!hypnotic. It is usually ingested orally 
with alcohol. Rohypnol has a long half-life, so overdoses need 
prolonged respiratory support. Flumazenil (a benzodiazepine 
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antagonist) has been used in severe overdose patients (0.02 
mglkg in children and 0.2 mg in adults and repeat 0.3 mg up 
to a total dose of 3 mg). 

Hallucinogens 
Hallucinogens are defined as drugs that produce visual, au­
ditory, tactile, and in some cases olfactory hallucinations. Ly­
sergic acid diethylamide (LSD) is the most potent, most com­
mon hallucinogen. It is referred to as acid, dots, cubes, 
window pane, or blotter. LSD can cause bizarre behavior that 
begins a few minutes after ingestion, peaks in about 3 to 4 
hours, and lasts up to 12 hours. Paranoia, depression, anxi­
ety, acute psychosis, combative behavior, and panic attacks 
are associated with "bad trips." Patients experiencing adverse 
reactions to hallucinogens can be confused with patients hav­
ing a schizophrenic reaction. Patients toxic from hallucino­
gens (1) have no history of mental illness, (2) tell you they 
have ingested the drug, and (3) have visual instead of audi­
tory hallucinations. On physical examination, patients have 
pronounced pupillary dilation, tachycardia, sweating, and 
fever. Patients diagnosed with LSD intoxication need to be 
carefully screened for other problems such as hypoglycemia, 
head trauma, drug withdrawal, electrolyte abnonnalities, en­
docrine disease, central nervous system (eNS) infection, hy­
poxia, and toxic reactions to other street or prescription drugs. 
Frequently patients can be "talked down" in a quiet setting. 
If necessary for severe agitation, a benzodiazepine can be 
used.38 Patients may have chronic effects from LSD that in­
clude flashbacks, psychoses, depressive reactions, and chronic 
personality changes. 

Phencyclidine 
The complications of phencyclidine (PCP) misuse are still 
seen in emergency rooms. PCP intoxication is a frequently 
missed diagnosis, and physicians must be aware of the po­
tential toxicity of PCP and its presenting signs and symptoms. 
pcp can be an adulterant, and patients may not know they 
took the drug. PCP can be smoked with cocaine (space­
basing). In low doses pcp causes euphoria and sedation. 
Increasing doses can cause hypertension, muscle rigidity, 
seizures, and coma. The presence of nystagmus, rapidly 
changing behaviors, and muscle rigidity help distinguish PCP 
intoxication from stimulant and hallucinogen overdoses. A 
urine drug screen helps diagnose pcp intoxication. 

The treatment of pcp intoxication depends on the stage of 
intoxication. Mild intoxication can be treated with quiet ob­
servation and a benzodiazepine for combative behavior. Be­
nadryl can be given for dystonic reactions. Physical restraints 
should be avoided because they increase the risk of rhab­
domyolysis. Activated charcoal helps eliminate the drug and 
prevents reabsorption. Propranolol can be given intravenously 
for severe hypertension and tachycardia (contraindicated if 
the patient has used cocaine with PCP). Patients should be 
catheterized to prevent urine retention. Furosemide (Lasix) 
can increase urine flow and pcp excretion. The toxic effects 
of PCP can last up to 24 hours. 

Volatile Substances 
Volatile substance misuse (gasoline, airplane glue, cleaning 
agents, Freon, typewriter fluid, and lighter fluid) is common 
among early adolescent boys in large urban areas and on North 
American Indian reservations.39 The agents are used to "get 
high," and they cause euphoria, light-headedness, a state of 
excitation, and frequently hallucinations. They are inexpen­
sive and readily available. Volatile substances are sniffed, 
"bagged" (inhaling the substance from a plastic or paper bag), 
and "huffed" (inhaling the vapors by holding a piece of cloth 
soaked in the volatile substance against the mouth and nose). 

Volatile substances are rapidly absorbed into the blood­
stream, are highly lipid-soluble, and produce marked CNS ef­
fects (depression most commonly). They frequently cause 
nausea and vomiting. Tolerance and dependence (with with­
drawal symptoms) can develop. In the emergency room, sol­
vent misuse frequently can be mistaken for acute psychiatric 
problems because of the altered mental state and hallucina­
tions. Solvent abuse should be suspected in teenagers who 
suddenly collapse while partying. Chronic abuse causes per­
manent damage to the brain (toluene), liver (chlorinated hy­
drocarbons, chloroform, trichloroethane, and trichloroethyl­
ene), heart, kidneys, and bone marrow (benzene). 

Airplane glue causes peripheral neuropathies, tremors, and 
ataxia. Gasoline causes coughing and wheezing secondary to 
irritation to the respiratory tract and frequently intense hallu­
cinations. Anemia, cardiac arrhythmias, and confusion are 
also seen with gasoline intoxication, and renal toxicity can be 
detected by proteinuria. Freon is cardiotoxic and causes ar­
rhythmias. Typewriter fluid (ttichloroethylene) causes neu­
ropathies, headache, cardiac arrhythmias, renal and hepatic 
dysfunction, and diffuse CNS symptoms. 

When teenagers present with confusion, physicians must 
be sensitive to the smell of solvents on the clothes or breath 
of patients. Unusual burns are indicative of solvent abuse. 
Laboratory tests may show an abnormal blood count, and uri­
nalysis may reveal protein or blood in the urine. Liver func­
tion tests may be elevated. With chronic solvent abuse, the 
chest radiograph may reveal an enlarged heart. Supportive 
care for acute inhalant toxicity usually allows symptoms to 
clear within 4 to 6 hours. Benzodiazepines are indicated for 
seizures, and haloperidol (Haldol) can be used for extreme 
agitation. Cardiac monitoring is frequently necessary. 

Care of Patients in Recovery 

Overview 
Little has been written about the care of patients after they 
recover from drug and alcohol addiction. Because many med­
ical problems resolve as patients abstain from illicit drugs and 
alcohol, it is reasonable to wait a few months before treating 
less severe medical problems. Patients in recovery must be 
screened to ensure their continued abstinence from drugs and 
alcohol. A few brief questions can help with the assessment 
(Table 60.2). Patients in active recovery programs answer 



Table 60.2. Recovery Assessment Questions 

Are you attending aftercare or recovery meetings? 
When was the last time you attended a meeting? 
Do you have a sponsor, and when did you last contact him 

or her? 
What step are you working on (if patient is in a 12-step 

program)? 

these questions in a straightforward manner. If family mem­
bers are present, ask them how the patient is doing. Positive 
support of patients, even if they have relapsed, is imperative. 
Physicians should emphasize the need to have accurate cur­
rent drug misuse information to prevent serious side effects 
with prescription medications. 

Any medication has the potential to cause a relapse, espe­
cially mood-altering medications. Prescription medications 
can cause a relapse by lowering patients' resistance or by pa­
tients becoming addicted to the prescribed medication. The 
following guidelines are for patients with a history of drug 
and alcohol addiction4o: 

1. Whenever possible, use nonpharmacologic treatments. En­
courage patients to exercise, meditate, and change their 
diet; use acupuncture or biofeedback before prescribing 
medications. 

2. Avoid benzodiazepines and narcotics. If they are neces­
sary, patients should be carefully monitored with regularly 
scheduled follow-up visits. 

3. Be cautious about prescribing "cue stimuli" medications, 
such as inhalants in former intranasal cocaine addicts. 

4. Use "alternate" drugs, such as antidepressants for chronic 
pain or buspirone (BuSpar) for anxiety, because they have 
less addiction potential. 

5. Choose medications with side effects that may be benefi­
cial, such as beta-blocking drugs to treat hypertension be­
cause they decrease anxiety, which is common during early 
recovery. 

6. Beware of increased drug sensitivity secondary to damage 
caused by patients' previous drug and alcohol misuse. Pa­
tients need a thorough evaluation focusing on specific 
complications from their previous addiction. Injection drug 
users must be assessed for hepatitis and HIV disease. 

7. Before prescribing medications, wait for nonnal resolution 
of medical problems associated with withdrawal and early 
recovery, such as hypertension, depression, hyperglycemia 
and tachycardia. 

8. Anticipate the nonnal changes (insomnia, anxiety, de­
pression, and some sexual dysfunction) that occur during 
recovery and counsel patients about them so the patients 
are less likely to be concerned or to seek medications. 

Treatment of Specific Diseases 
The treatment of many common diseases can be complicated 
in patients with a history of drug/alcohol addiction. Most in­
jection drug abusers have mv disease (up to 90% in some 
areas) and frequently they abuse alcohol. Antiviral drugs that 
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cause liver or pancreatic problems need to be avoided or used 
very cautiously. The dose of methadone in methadone main­
tenance patients may have to be altered after beginning an­
tiviral therapy. Several antiviral drugs have side effects that 
mimic the narcotic withdrawal syndrome, making it difficult 
to differentiate drug side effects from narcotic withdrawal. 
Ritonavir formulations contain alcohol and cause a severe re­
action in patients taking disulfiram. The alcohol may cause a 
relapse. 

In managing acute and chronic pain in patients in recov­
ery, every effort should be made to avoid narcotic medica­
tions by using nonsteroidal antiinflammatory drugs. If nar­
cotics are needed, they should be prescribed for a limited 
period and with a fixed-dose schedule instead of "as needed." 

Medications for upper respiratory infections frequently 
contain drugs that can jeopardize patients in recovery. Most 
cough syrups contain alcohol and codeine, and they should 
be avoided in patients in recovery. Several over-the-counter 
cough suppressants are available that do not contain alcohol. 
Pseudoephedrine is a stimulant, and it is potentially danger­
ous in former cocaine addicts. 

Care of Patients Who 
Continue to Misuse Drugs 
Treating patients for any medical problem while they misuse 
drugs and alcohol is difficult. The primary goal should be to 
help patients with their drug and alcohol misuse. A physi­
cian's caring nonjudgmental recommendation to abstain can 
be effective, especially if the recommendation is connected 
to the patient's present medical problem. Studies have shown 
that brief interventions by primary care physicians can de­
crease alcohol consumption.41 Patients should be encouraged 
to enter a drug and alcohol treatment program. Most patients 
can be treated as outpatients unless they have significant med­
ical or psychiatric problems. Detoxification may require a 
brief hospitalization. If a physician is uncomfortable treating 
patients who continue to misuse drugs, patients should be re­
ferred to another physician. To prevent a serious or poten­
tially fatal reaction caused by concurrent drug or alcohol mis­
use, physicians must be extremely cautious when prescribing 
any medication to patients misusing drugs or alcohol. Poor 
medication compliance is a major problem with patients who 
continue to misuse drugs and alcohol. 
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61 
Care of the Patient with Chronic Pain 

Carole Nistler 

Chronic pain is pain that persists beyond the usual healing 
time for tissue injury. It is often defined as pain lasting longer 
than 3 to 6 months. 1-3 It mayor may not represent continu­
ing tissue pathology. Family physicians encounter many non­
malignant disease states that involve chronic pain, such as 
headache, trigeminal neuralgia, neck injury, low back prob­
lems, arthritis, and peripheral neuropathy. 

The management of chronic pain is challenging because a 
patient's symptoms may not be confinned by physical exam­
inations, laboratory tests, or diagnostic procedures. Chronic 
pain represents a complex interaction of physical, psycholog­
ical, social, and spiritual factors. 

Physiology of Pain and 
Pain Management 
The experience of pain is initiated by stimulation of noci­
ceptors located in skin, subcutaneous tissue, viscera, muscle, 
periosteum, joints, and so on. Intemeurons located in the dor­
sal hom of the spinal cord control whether impulses trans~ 
mitted from the nociceptors are subsequently transmitted to 
the rest of the central nervous system (CNS). Interfercnce with 
pain transmission at the level of the interneuron in the dorsal 
horn may explain the effectiveness of peripheral stimuli in 
modifying pain perception, e.g., massage, acupuncture, tran­
scutaneous external nerve stimulation (TENS), and capsaicin 
cream. 

Descending control of the pain response from the CNS can 
be activated by arousal, attention, and emotional stress, and, 
via descending pathways and receptors, they can also modify 
the pain experience. CNS modification of pain transmission ex­
plains the effectiveness of cognitive-behavioral therapies such 
as biofeedback training, visualization, and music therapy. 2,4 

The action of specific neurotransmitters involved in CNS 
control of pain perception can be modified by a growing num-

ber of adjunctive agents used in pain management. Baclofen 
(Lioresal), benzodiazepines, and the many antiepileptie drugs 
such as carbamazepine (Tegretol) work by binding to 
y-aminobutyric acid (GABA) receptors in the dorsal horn.4 

Opioid analgesics modulate the pain response by binding 
to opioid receptor~ located in the dorsal horn and other areas 
of the spinal cord and brain. Opioid receptors are classified 
as mu, kappa, or sigma. Opioid drugs that bind primarily to 
mu-opioid receptors produce analgesia, euphoria, respiratory 
depression, and bradycardia. These agents are known as 
mu-opioids or pure mu-agonists and include codeine, hy­
drocodone, morphine, oxycodone, and hydromorphone. Opi­
oids of the agonist-antagonist type have a primarily kappa­
agonist analgesic effect, but a mll-receptor antagonist effect, 
thereby producing limited analgesia.4.5 

The physiology underlying the use of nonsteroidal antiin­
flammatory drugs (NSAlDs) for pain control relate to their 
ability to inhibit prostaglandin synthesis at sites of tissue in­
jury. This produces both an analgesic and antiinflammatory 
effect. NSAIDs act on the cyclooxygenase (COX) enzyme 
system that produces prostaglandins. COX enzymes are clas­
sified into two isofonns-COX-I isoforms found in the gas­
trointestinal tract, renal tract, and platelets, and COX-2 sites 
found in areas of inflammation and in the CNS. Selective 
COX-2 inhibitor drugs have been developed to provide the 
analgesic benefit of an NSAID with fewer gastrointestinal and 
bleeding diathesis side effccts.6 

Therapeutic Choices 
The World Health Organization (WHOf has promoted a 
three-step approach to cancer pain management that is also 
widely recorrunended and used for chronic noncancer pain.2,8 

The WHO approach recommends first the use of nonopioid 
drugs starting with acetaminophen and then the NSAIDs; sec-
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ond, for continued uncontrolled pain of a mild to moderate 
nature, the addition of a weak opioid; and third, for contin­
ued uncontrolled pain of a moderate to severe nature, the sub­
stitution of a stronger opioid. While it provides a useful guide­
line, the strict application of the WHO approach to chronic 
noncancer pain is problematic for several reasons: (1) grow­
ing concern regarding the significant morbidity and mortality 
related to long-term NSAID use, (2) controversy regarding 
the safety and efficacy of opioids in noncancer pain, and (3) 
the development of new antiepileptic drugs and other agents 
that may provide safer alternatives to opioids for certain types 
of chronic pain, 

Clinicians must individualize pain management regimens 
per patient The goals of therapy are not only to reduce or 
control pain, but also to improve daily functioning, physical 
capabilities, sleep function, and mood7 These goals will de­
tennine the need for and choice of pharmacologic agents. 

Nonpharmacologic therapies can enhance pain control and 
improve daily functioning. Adjunctive therapies to consider 
include cognitive-behavioral training, occupational therapy, 
vocational training, physical therapy, and individual or fam­
ily therapy.2.9 Availability of these resources is dependent on 
practice setting. Pain management clinics may provide many 
of these services in one coordinated setting. They are also of-

Table 61.1. Selected Nonopioid Analgesics6 ,9-12 

ten the source of anesthetic or neurosurgical procedures for 
pain management. 

Nonopioid Analgesics 
The nonopioid analgesics-acetantinophen and NSAIDs­
are frequently used, although not without safety concerns, for 
almost all types of chronic pain. These drugs are effective 
alone for mild to moderate pain and have a synergistic effect 
when used in combination with opioids for severe pain. They 
are nonaddictive, antipyretic, and, except for acetaminophen, 
have an antiinflammatory effect. The nonopioid drugs have 
an analgesic ceiling--dosage increases beyond recommended 
levels do not produce further analgesia (Table 61.1). 

Acetaminophen 
Acetaminophen (Tylenol, others) is recommended for nonin­
flammatory osteoarthritis and other causes of mild to moder­
ate pain. It is safe for patients with renal insufficiency, al­
though liver toxicity can occur in cases of overdose or chronic 
alcoholism. Some chronic pain patients may require maxi­
mum doses of 4 g per day for at least 1 week to detennine 
effectiveness. lo 

Drug name Usual dose Maximum dose Comments 

Acetaminophen [fylenol, 500-1000 mg po q4-6h 
others) 

Salsalate (Disalcid 
others) 

Ibuprofen (Motrin, 
others) 

Naproxen (Naprosyn, 
others) 

Indomethacin (Indocin) 

Ketoralac (Toradol, 
others) 

Diclofenac (Cataflam, 
Voltaren) 

Nabumetone (Relafen) 
Celecoxib (Celebrex) 

Rofecoxib (Vioxx) 

1000 mg po qB-12h 

400-800 mg po q4-6h 

500 mg po q12h 

25-50 mg po qBh or 
SR-75 mg po q12h 

10 mg po q4-6h 

Pts <65 years: 30 mg 
1M/IV q6h 

Pts ~65 years: 15 mg 
1M/IV q6h 

50 mg po qBh or SR-75 mg 
po q12h 

1000-1500 mg po qd 
100-200 mg po q12h 

25-50 mg po q24h 

4000 mgld Recommended for noninflammatory 

3000 mg/d 

3200 mg/d 

1250 mg/d 

200 mg/d 

40 mg/d 

120 mg/d 

60 mg/d 
60 mg/d 

150 mg/d 

1500 mg/d 
400 mg/d 

50 mg/d 

osteoarthritis. May require maximum dose for 
1 week for chronic pain trial. Avoid with 
chronic alcoholism. 

Nonacetylated salicylates produce similar 
analgesia to, but less gastropathy than aspirin. 
Minimal anti platelet activity. 

NSAIDs in recommended doses usually 
provide superior analgesia compared with 
aspirin, but do not produce the same analgesic 
effect in all patients. Major adverse effects 
are: 
1. Elevated blood pressure especially in the 

elderly and in conjunction with beta­
blockers or angiotensin-converting 
enzyme inhibitors 

2. Fluid retention in patients with congestive 
heart failure 

3. Acute renal failure or renal insufficiency 
4. Drowsiness and confusion 
5. Reversible inhibition of platelet 

aggregation 
6. Anaphylaxis in aspirin-sensitive patients 
7. Peptic ulcer disease, regardless of mode 

of administration, especially in the first 
month of therapy. 

Selective COX-2 inhibitors and NSAIDs have 
demonstrated decreased gastrointestinal 
complications compared with nonselective 
NSAIDs. They do not inhibit platelet 
aggregation. 

cox = cyclooxygenase; NSAID = nonsteroidal antiinflammatory drug; SR - sustained release. 



Nonacetylated Salicylates 
Salsalate (Disalcid and others) and choline magnesium trisal­
icylate (Trilisate and others) produce analgesic levels similar 
to aspirin but with less gastropathy and less inbibition of 
platelet function than aspirin. I I Nonacetylated salicylates 
have not been shown to reduce the risk of gastropathy com­
pared to other NSAIDs. 

NSAlOs 
NSAIDs produce superior analgesia compared with aspirin 
when given in recommended doses. 11 However, their analgesic 
effectiveness varies per patient so that several drugs may need 
to be tried before some patients will report a response. NSAIDs 
have multiple adverse effects as listed in Table 61.1 6 Gas­
trointestinal toxicity is the most frequently reported adverse 
effectl2 and can lead to significant morbidity and mortality. 

Risk factors for NSAID-related gastropathy are (1) age 
older than 65 years, (2) previous history of peptic ulcer dis­
ease (PUD), (3) higb doses or multiple types of NSAIDs, (4) 
concomitant glucocorticoid use, and (5) duration of treatment 
less than 3 months. The greatest risk of NSAID-related PUD 
occurs within the first month of therapy. 6 

Recommended methods to reduce the risk of gastropathy are 
the following,,12: (1) Use alternative drugs, if possible. (2) Use 
the lowest effective dose possible and discontinue, if possible. 
(3) For patients with two or more risk factors, use concomitant 
misoprostol (Cytotec), a synthetic prostaglandin analogue that 
has been shown to decrease gastrointestinal complications of 
NSAID use by 40%. The recommended dose of misoprostol is 
200 ILg four times daily but lower doses of 200 p.g twice daily 
may be effective and may help to limit side effects of atxlom­
inal cramping and diarrhea. (4) Histamine-2 blockers, e.g., ran­
itidine (Zantac) or farnotidine (Pepcid), have been shown to re­
duce the incidence of gastric and duodenal ulcers when given 
prophylactically to patients on chronic NSAID therapy, but the 
studies are not definitive. (5) Proton pump inhibitors, e.g., 
omeprazole (Prilosec), also may be effective as preventive 
agents for NSAID-related gastropathy but add significant cost. 
(6) Selective COX-2 inhibitor NSAIDs, e.g., celecoxib (Cele­
brex) and rofecoxib (Vioxx), cause fewer gastrointestinal com­
plications than nonselective agents. They also do Dot inhibit 
platelet aggregation and can be used for patients on warfarin. 
They can cause all of the other adverse effects associated with 
NSAIDs. They are not more effective analgesics than nonse­
lective NSAIDs. 

Sucralfate (Carafate) and buffered aspirin provide no ben­
efit in the prevention of NSAID-related gastropathy. While 
enteric-coating of aspirin or naproxen would seem to reduce 
the risk of topical gastric damage by transferring absorption 
to the small intestine, there are insufficient data to suggest an 
overall reduction in gastrointestinal complications. 

Opioid Analgesics 
The use of opioid analgesics for chronic noncancer pain re­
mains controversial. A recent survey of primary care physi­
cians indicated that, while most physicians are willing to pre-
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scribe low potency opioids on an as-needed basis for chronic 
noncancer pain, a significant portion are unwilling to use 
higher potency opioids on an around-the-clock basis,l3 

Rationale 
The rationale for the use of opioids to alleviate chronic pain 
is based on the recognition that some patients do not respond 
to or cannot tolerate other therapy, Physicians' concerns about 
chronic use of opioids center around three clinical issues: (I) 
efficacy, (2) safety, and (3) risk of addiction. Available stud­
ies of opioid use in noncancer patients suggest the following 
conclusions regarding these concems3.5,14: 0) Efficacy. Opi­
oids are effective for many types of chronic noncancer pain. 
Unlike nonopioids, there is no ceiling analgesic effect so that 
opioids can be titrated up to achieve adequate analgesia. Un­
fortunately, studies do not demonstrate that this improved 
analgesic effect is associated with improved daily function­
ing. (2) Safety: Gastrointestinal and CNS side effects are usu­
ally not a problem with long-term opioid use because of tbe 
rapid development of tolerance to most of these side effects 
including nausea, vomiting, cognitive impairment, respiratory 
depression, and sedation. Constipation can usually be man­
aged with prophylactic use of stool softeners and fiber laxa­
tives. Unlike NSAIDs, there is no known direct organ dam­
age associated with long-term opioid use. (3) Risk of 
addiction: The risk of inducing opioid addiction among pa­
tients with legitimate chronic pain is minimal, although not 
absent. Long-tenn opioid therapy often induces physical de­
pendence, which is the occurrence of withdrawal symptoms 
after cessation, and may induce tolerance, which is the need 
for increasing doses to achieve the same analgesic effect. Nei­
ther of these physiologic phenomena cause addiction, which 
is a pattern of compulsive behaviors centered around the de­
sire for, acquisition of, and use of the drug. Additional cau­
tion and more extensive evaluation are warranted before us­
ing chronic opioids for patients with a history of chemical 
dependency. 

There are also legal and regulatory disincentives to pre­
scribing chronic opioid therapy,3,5,14,15 including diversion of 
drugs for nonmedical uses, diversion of drugs for treatment 
of narcotics withdrawal, and physicians' fears of licensing or 
regulatory scrutiny and sanctions for prescribing controlled 
substances. 

lndications/Contraindications 
Opioids should be considered for patients with chronic pain 
who are refractory to other treatments and who have shown 
responsiveness to opioids.5 Relative contraindications to start­
ing chronic opioid therapy are a history of substance abuse, 
drug-seeking behaviors, personality disorders, hepatic insuf­
ficiency, renal insufficiency, severe respiratory disease with 
impaired respiratory drive, preexisting constipation or urinary 
retention, suicidal tendency, or cognitive impainnent. 16 

Guidelines for Therapy 
Patients should be educated regarding the goals of therapy; 
the potential for side effects; the meaning and risks of devel-



520 Carole Nistler 

oping physical dependence, tolerance, and addiction; and the 
method and schedule for monitoring their use of the drug. A 
"one physician--<lne pharmacy" policy should be considered. 
A patient contract documenting the patient's understanding 
of these issues should be kept in the medical record.3,5,15 

Specific Opioids 
Table 61.2 lists the commonly used opioid analgesics. Tra­
madol (Ultram) is an opioid agonist that also blocks norepi­
nephrine and serotonin reuptake. Its effectiveness and side ef­
fects are similar to those of weak opioids and may be 
minimized by gradual titration up to the recommended dose. 10 

Physical dependence has been reported but abuse potential is 
low; therefore, tramadol is not scheduled as a controlled sub­
stance.17 Tramadol may increase the risk of seizures among 
patients who are at risk for seizures or who are also taking 
selective serotonin reuptake inhibitors (SSRIs), tricyclic an­
tidepressants (TCAs), opioids, monoamine oxidase inhibitors 
(MAOIs), or neuroleptics"'" 

Meperidine (Demerol) is poorly absorbed orally and can­
not be used for patients with impaired renal function or those 
taking MAOis because of the risk of seizures and other eNS 
toxicity.16 The agonist-antagonist group of opioids-penta­
zoeine (Talwin), butorphanol (Stadol), nalbuphine (Nubain), 
and buprenorphine (Buprenex)-have moderate to strong 
analgesic potential, but unlike morphine and the other pure 
agonist drugs, they exhibit an analgesic ceiling. They offer 
no advantage in analgesic effect or avoidance of side effects. 
If given to a patient already on a pure agonist drug such as 
morphine, they precipitate withdrawal symptoms.' 

Propoxyphene (Darvon, Darvocet) is a nonopiate narcotic 
that binds to opioid receptors but is no more effective than 
acetaminophen and causes significant side effects including 
nausea, vomiting, constipation, dizziness, cardiac toxicity, 
and chemical dependency.'" 

Fentanyl is the only opioid available transdermally (Dura-

Table 61.2. Selected Opioid Analgesics8,11 

gesic). It is also available as an oral lozenge (Actiq) for acute 
pain and in parenteral form (Sublimaze). Because of its slow 
onset of action, the fentanyl patch is appropriate for patients 
already on opioids who have constant pain with few pain 
breakthrough episodes. Individual dosing varies greatly ow­
ing to differences in skin absorption.16 

Dosing 
Patients with only episodic pain do well with intermittent dos­
ing of opioids. Those with more frequent or continuous symp­
toms should be given doses around the clock, with rescue 
doses for sudden exacerbations of pain. Patients with rela­
tively steady pain who are on longer-acting opioids also re­
quire occasional rescue doses in the form of shorter-acting 
agents. Patients in whom sedation may be particularly haz­
ardous because of their occupations can be started at lower 
than recommended doses of opioids and be titrated upward 
to build tolerance to the sedative effects. Patients who de­
velop persistent side effects to one opioid may do better with 
another. The dosages of some products are limited by being 
placed in combination with acetaminophen or aspirin.5,16 

Discontinuation 
Discontinuation of opioids should be considered in the event 
that the underlying cause of the pain is resolved, other pain 
management strategies are providing sufficient pain relief, if 
unacceptable side effects develop, or if abuse behavior occurs. 
Discontinuation of chronic opioid therapy can be achieved 
without precipitating withdrawal symptoms by gradually ta­
pering the dose over I to 4 weeks. Clonidine (oral dose 0.05-0.2 
mg every 6 hours) can be used to inhibit withdrawal symptoms 
during opioid tapering. Dosing should be adjusted based on the 
patient's blood pressure and level of sedation induced by cloni­
dine. Benzodiazepines may also be used to reduce irritability 
and anxiety during opioid withdrawal.'·l' 

Equianalgesic dose 
to 10 mg oral 

Drug name 

Tramadol (Ultram) 

Codeine (Tylenol #2, 
#3, #4, others) 

Hydrocodone (Vicodin, 
Lortab) 

Oxycodone (Percocet, 
others) 

Morphine 

Fentanyl (Duragesic) 

Usual dose 

50 mg po tid--qid 

30-60 mg po q3-4h 

5-1 0 mg po q3-4h 

5-10 mg po q3-4h 

20-60 mg po q3-4h 
Sustained-release (MS Contin) 

15-60 mg po q12h 
10 mg 1M/IV q3-6h 
25-100 1'1>'11 patch q72h 

morphine Comments 

Slow titration to effective dose may limit 
side effects. 

70 mg po Available in combination with nonopioids, 
as single agent, as 
an elixir and injectable. 

10 mg po Only available in combination with 
nonopioids. 

5-10 mg po Usually in combination with nonopioids, 

3 mg IM/iV 

also as an elixir and as 12-hour 
sustained-release OxyContin. 

Also available as rectal suppository. 

Maximum dose of transdermal patch is 
300l'l>'I1r. 



Adjuvant Agents 

Antidepressants 
Although their mechanism is unknown, TeAs arc effective 
in the treatment of neuropathic pain such as diabetic neu­
ropathy or postherpetic neuralgiaY·J4 Amitriptyline (Elavil) is 
commonly used in low initial doses of 10 to 25 mg at bed­
time with gradual upward titration as needed and as tolerated. 
There are less data supporting the use of SSRIs ror chronic 
neuropathic pain, but SSRIs do not produce the anticholiner­
gic side effects and cardiac conduction abnonnalities associ­
ated with TeAs and are effective in treating the depression, 
insomnia. and anxiety associated with chronic pain. 

Antiepileptics 
Traditional anti epileptic drugs (AEDs) such as carbamazepine 
(Tegretol), phenytoin (Dilantin), and valproate (Depakote) are 
effective for many types of neuropathic pain. but their use may 
be limited by side effects and drug interactions. Of the newer 
AEDs, initial research shows gabapentin (Neurontin) is a safe, 
effective drug for neuropathic pain with few drug interac­
tions.4.Y•14 Its onset of analgesic effect may be more rapid than 
TCAs and it may be opioid sparing. lt~ mechanism of action 
is unknown. Dosing begins at 100 to 300 mg daily, increasing 
to 900 rug daily in 3 days with an additional increase of tOO 
to 300 mg every week until therapeutic effect is achieved. Most 
reports suggest dosages for chronic neuropathic pain are 1 gOO 
to 3600 mg daily in three to four divided doses. 

Baclofen 
Baclofen (Lioresal) is a GABA analogue that, by binding to 
GABA receptors in the spinal cord, alters CNS control of 
pain. 14 It is used for neuropathic pain, particularly trigeminal 
neuralgia. The usual daily dose is 20 to 60 mg divided into 
three to four doses. Side effects arc sedation, weakness. dizzi­
ness, nausea, and confusion. 

Capsaicin 
Capsaicin (Zostrix Cream), derived from jalapeno peppers, is 
a topical agent useful for osteoarthritis localized to a few 
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joints. lo Its mechanism of action is depletion of substance P 
in peripheral nociceptors. It is available over the counter, may 
be applied two to four limes daily, and has no serious side ef­
fects. Application site burning or stinging reduces with con­
tinued use. 
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62 
Care of the Dyi ng Patient 

Frank S. Celestino 

Family physicians have traditionally prided themselves on 
comprehensive and continuous provision of care throughout 
the human life cycle. When managing the tenninal phases of 
illness, however, most clinicians have had little fonnal edu­
cation directed at the experience of human suffering and dy~ 
ing. [,2 For many physicians the task and challenge of caring 
for a dying patient can seem overwhehning. The aging of the 
United States population, the development and widespread use 
of life-prolonging technologies, the ascendence of managed 
care emphasizing the central role of the primary care physi­
cian, media attention, the growing discomfort with futile treat­
ment, the public's interest in physician-assisted suicide and the 
demand for better palliation have all fueled a growing need 
for physicians to master the art and science of helping patients 
achieve death with dignity3-5 This need has led to a series of 
major initiatives to improve palliative care education for both 
clinicians and the public, including the Education for Physi­
cians in End-of-Life Care Project of the American Medical 
Association, the Faculty Scholars in End-of-Life Care Program 
of the Department of Veteran Affairs, the Improving Resi­
dency Training in End-of-Life Care Program of the American 
Board of Internal Medicine, the Project on Death in America 
of the Soros Foundation, and the Last Acts Program of the 
Robert Wood Johnson Foundation.3,6 

This chapter reviews the key components of a comprehen­
sive care program for terminally ill patients (Table 62.1).7-') 
The focus is on optimum care of patients who experience pro­
longed but predictable dying. Classically, these individuals 
have had disseminated cancer. It is now recognized that a 
much broader array of dying patients-those with acquired 
immunodeficiency syndrome, end-stage renal or cardiac dis­
ease, emphysema, and degenerative neurologic diseases--de­
serve such comprehensive palliative care. For a more detailed 
discussion of the topics covered in this chapter, the reader can 
consult two recent theme issues that exhaustively review the 
cultural, spiritual, political, ethical, economic, social, and 
medical aspects of terminal care.1O,11 

Cultural Context of Dying 
and Suffering 
The last 50 years have witnessed the increasing medicaliza­
tion of death in the United States, with most patients now dy­
ing in hospitals instead of at home.3,9-12 The Council on Sci­
entific Affairs of the American Medical Association (AMA)9 
has emphasized that "in the current system of care, many dy­
ing patients suffer needlessly, burden their families, and die 
isolated from families and community." The AMA council 
and others3,6 have cited the advance directives movement, the 
rising public enthusiasm for euthanasia and physician-assisted 
suicide, the popularity of the hospice, sensationalized court 
cases, and the establishment of organizations such as Amer­
icans for Better Care of the Dying and the Hemlock Society 
as evidence of increasing uneasiness with medicine's response 
to dying. They call for acceptance of dying as a normal part 
of the human life cycle, expanded research into terminal care, 
educational programs for all health professionals, and better 
reimbursement for terminal care.5,6 

Communication of Diagnosis, Therapy 
Plans, and Prognosis 
Several recent reviews have highlighted a number of sources 
of communication difficulties with dying patients, including 
social factors, patient and family barriers, and issues specific 
to physicians}3-17 Buckman13 addressed two specific tasks 
of communication in terminal care: breaking bad news and 
engaging in therapeutic dialogue. His six-step protocol is a 
useful paradigm for all health care practitioners: (l) getting 
started, which includes such issues as location, eye contact, 
personal touch, timing, and participants; (2) fmding out how 
much the patient already knows and understands; (3) learn­
ing how much the patient wants to know; (4) sharing appro­
priate amounts of information, with attention to aligning and 



Table 62.1. Components of a Comprehensive Care Plan for 
Dying Patients 

Compassionate and professional communication of diagnosis, 
treatment options, and prognosis 

Psychosocial support of the patient and family 
Includes developing an understanding of the cultural and 

religious (spiritual) meaning of suffering and death for 
the patient and fami Iy 

Emphasizes continuity to allay fears of abandonment 
Implementation of a comprehensive, evidence-based 

palliative care program 
Multidisciplinary in nature (physicians, nurses, clergy, 

social workers, pharmacists, nutritionists, lawyers, patient 
advocates) 

Hospice involvement 
Establishment and clarification of advance care directives 

(living wills, durable power of attorney for health care, 
autopsy and organ donation wishes, dying in hospital 
versus at home), and attitudes toward physician-assisted 
suicide 

Pain management (WHO and ACS guidelines) 
Nonpain symptom treatment (including behavioral! 

psychiatric issues) 
Nutritional support 

Acknowledgment and management of financial and reim­
bursement issues 

Bereavement management 

WHO = World Health Organization; ACS = American Cancer 
Society. 

educating; (5) responding to the patient's and family's feel­
ings; and (6) planning ongoing care and follow-through, 

There is usually no reason to provide detailed answers to 
questions the patient has not yet asked. The concept of grad­
ualism-revealing the total truth in small doses as the illness 
unfolds-allows the patient the opportunity to develop ap­
propriate coping strategies. However, it is important not to 
use euphemisms (such as swelling or lump), but to acknowl­
edge the presence of cancer when confirmation is in hand. 
One must also realize that many patients do not hear the bad 
news accurately when it is first presented, and reexplanation 
is often needed. 

Not only has the primacy of patient autonomy in modem 
medicine encouraged truth telling, but studies reveal that pa­
tients greatly prefer open, honest communication. 13-17 Over­
all, the drive for disclosure must be counterbalanced by the 
realization that the terminally ill patient struggles to maintain 
a sense of hope in the face of an increasingly ominous med­
ical situation. Clinicians must continue to nurture hope in their 
dying patients through appropriate optimism around aspects 
of treatment, achievable goals, and prognosis, combined with 
timely praise for the patient and family's efforts to achieve 
spiritual healing and death with dignity. When physicians ap­
ply good communication skills (including attending to both 
verbal and nonverbal signals, exploring incongruent affect, 
and empathically eliciting patients' perspectives) and actively 
work to reduce barriers to mutual understanding, patients ex­
perience a reduction in both physical and psychological as­
pects of suffering. 

One of the most difficult tasks is predicting how long the 
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patient will live. With improved computing and statistical 
tools, more accurate objective estimates of survival are often 
available. IS Despite these advances prognostication for many 
patients remains an imperfect science. One approach is to pro­
vide a conservative estimate that allows the patient and fam­
ily to feel proud about "beating the odds" and exceeding 
expectations. 

Psychosocial Support 
of the Patient and Family 
One of the greatest challenges facing clinicians is to ade­
quately address the multitude of psychosocial needs of dying 
patients and their families. 19 Kubler-Ross was one of the first 
to study and popularize the notion that terminally ill individ­
uals often experience predictable stages of emotional adapta­
tion and response to the dying process.20 The five stages were 
characterized as shock and denial, anger, bargaining, depres­
sion, and acceptance. Although duration of these stages and 
the intensity and sequencing with which they are experienced 
are highly variable from one individual to the next, accurate 
recognition of the patient's psychological stage allows the cli­
nician to optimize communication, support, and empathy to 
meet new needs as they arise. 

In addition to the needs delineated in Table 62,1, and the 
desire for truth telling and a sense of hopefulness, dying pa­
tients above almost all else want assurance that the physician 
(and others) will not abandon them.21 There is often great fear 
of dying alone in an environment separated from loved ones 
and worry about being repulsive to others because of loss of 
control over bodily functions. Tenninally ill patients often 
seek physical expressions of caring, such as touching, hug­
ging, and kissing. Regardless of their formal involvement with 
organized religion, they also often seek closure on the spiri­
tual issues of their lives. Many individuals find great solace 
in life review: the pleasures, pains, accomplishments, and re­
grets. Most desire some input into making decisions about 
their care. The above list of concerns applies as much to the 
family as to the patient. Although in many circumstances fam­
ily members are critical to the success of terminal care, one 
must recognize not only caregiver depression and burnout but 
also dysfunctional family relationships that impede success­
ful physician management. 

An often underappreciated aspect of successful supportive 
care is developing understanding of the symbolic meaning of 
suffering and dying for the individual patient. Experiences of 
illness and death and beliefs about the appropriate role ofheal­
ers are profoundly influenced by a patient's cultural22 and re­
ligious 19.22,23 background. Efforts to use racial or ethnic back­
ground alone as predictors of beliefs or behaviors may lead 
to stereotyping of patients and culturally insensitive care for 
the dying. Koenig and Gates-Williams24 provide a protocol 
to assess the impact of culture. They recommend assessing, 
in addition to ethnicity, (I) the vocabulary most appropriate 
for discussing the illness and death; (2) who has decision­
making power-the patient or the larger family unit; (3) the 
relevance of religious beliefs (death, afterlife, miracles, sin); 
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(4) the attitude toward dead bodies; (5) issues of age, gender, 
and power relationships within both the family and the health 
care team; and (6) the patient's political and historical con­
text (e.g., poverty, immigrant status, past discrimination) (also 
see Chapter 3). 

Comprehensive Palliative Care 
At some point in the course of a chronic illness, it becomes 
clear that further therapeutic efforts directed at cure or stabi­
lization are futile. Emphasis then shifts from curative to pal­
liative care with an enhanced focus on optimal function and 
quality of life. According to the World Health Organization 
(WHO), palliative care "affinns life, regards dying as a nor­
mal process, neither hastens nor postpones death, provides re­
lief from pain and other distressing symptoms, integrates the 
psychological and spiritual aspects of care, offers a support 
system to help patients live as actively as possible until death 
and provides support to help the family cope during the pa­
tient's illness and in their own bereavement."25 

Hospice 
In the United States, palliative care is most effectively pro­
vided by the now more than 2000 hospice organizations that 
coordinate the provision of high-quality interdisciplinary care 
to patients and families much more effectively and efficiently 
than most physicians could do on their own.26 The first hos­
pice was opened in South London by Dr. Cicely Saunders in 
1967, with the concept first appearing in America by 1974. 
Philosophically, the objectives of hospice and pa11iative care 
are the same. Hospice care, which is provided regardless of 
ability to pay, has grown from an alternati ve health care move­
ment to an accepted part of the American health care system, 
with Medicare reimbursement beginning in 1982. Hospice or­
ganizations provide a highly qualified, specially trained in­
terdisciplinary team of professionals (nurses. pharmacists, 
counselors, pastoral care, patient care coordinators, volun­
teers) who work together to meet the physiologic, psycho­
logical, social, spiritual, and economic needs of patients and 
families facing terminal illness.26 Classically, more than 80% 
of hospice patients have had disseminated cancer, but in re­
cent years patients with chronic diseases that are deemed in­
evitably tenninal within 6 months have become eligible as 
well. The hospice team collaborates continuously with the pa­
tient's attending physician (who must certify the terminal con­
dition), to develop and maintain a patient-centered, individu­
alized plan of care. Hospice medical services and consultation 
are available 24 hours a day, 7 days a week. though minute­
to-minute personal care of the patient by the hospice team is 
not feasible and must be provided by family or volunteers. 
Hospice care, though aimed at allowing the patient to remain 
at home if desired, continues uninterrupted should the patient 
need acute hospital care or a hospice inpatient unit. 

Advance Directives 
Because it is now possible to keep sick patients alive longer 
at greater cost with lesser quality of life, patients and physi-

cians have welcomed the emphasis on advance directives 
planning. Advance directive is an "umbrella" tenn that refers 
to any directive for health care made in advance of serious, 
cognition-impairing illness that robs the patient of decision­
making capability. 

Two general types of directive are widely recognizedY 
With the instructional type the patient specifies in writing cer­
tain circumstances and, in advance, declines or accepts spe­
cific treatments. The second type involves appointment of a 
health care agent, a person to whom is delegated all author­
ity about medical decisions. Each type of directive has its 
strengths and drawbacks, and they should be seen as com­
plementary, not competitive. 

The advance directives movement seems to fit well with 
an emphasis on patient autonomy and the economic reality of 
needing to conserve health costs. Unfortunately, studies have 
revealed that advance directives may make little difference in 
the way patients are treated at the end of life and reduce costs 
only modestly.28,29 Similar drawbacks have applied to the Pa­
tient Self-Determination Act, which when implemented in 
1991 was designed to encourage competent adults to com­
plete advance directives and to help identify those patients 
who previously had executed such documents on admission 
to acute or long-tenn facilities. Nonetheless, in practice the 
discussions among physician, patient, and family leading up 
to establishment of a fonnal directive are often of greater im­
portance than the documents themselves. When a terminally 
ill patient calmly discusses foreseeable events and choices 
leading up to death, the effect on anxious family members 
can be dramatic and salutary. Such discussions ideally occur 
relatively early after a terminal illness is diagnosed so as to 
avoid a crisis situation in which the patient becomes inca­
pacitated and the family must assume responsibility for clin­
ical decisions in the absence of knowledge about their loved 
one's preferences. State statutes vary widely regarding living 
wills and health care proxies as well as the authority granted 
to close friends or family member:;, in the common situation 
where an incapacitated person has left no advance directives. 

Physicians must realize that most dying patients at some 
point contemplate suicide and that a small but significant 
number, in one way or another, will ask their physicians to 
help hasten death30,31 (see Chapter 23). With the publicity 
surrounding doctor-aided suicides in Michigan and the on­
slaught of state and federal judicial and legislative activity 
concerning physician-assisted suicide (PAS), clinicians car­
ing for dying patients must explore their own moral stance in 
this challenging area so as to deal more effectively with pa­
tient suffering. Fortunately, approval of PAS in Oregon (and 
the Netherlands) has greatly stimulated clinicians' interest in 
palliative care, especially when abuses of the PAS process are 
uncovered. 31 

Inherent in any discussion of advance directives is the con­
cept of the loss of "decision-making capacity." This catch­
phrase obscures the fact that in common practice decisional 
capacity is difficult to assess. The elements of capacity seem 
straightforward: Can the person indicate a choice and do so 
free of coercion? Can the person manipulate relevant infor­
mation meaningfully and understand the consequences of 



choosing each of the options'? Searight32 published a helpfuL 
clinically relevant interview framework for assessing patient 
medical decision-making capacity. Such approaches verify 
that early dementia does not by itself usually prevent patients 
from participating in advance directives discussions. 

Pain Management 
Symptom management, especially achieving pain relief (see 
Chapter 61), remains the first priority for the attending physi­
cian and palliative care team.3.7-9.25.33-35 Without effective 
control of pain and other sources of physical distress, quality 
of life for the dying patient is unacceptable, and progress on 
the psychological work of dying is aborted. The very prospect 
of pain induces fear in the patient, and frustration, anxiety, 
fatigue, insomnia, boredom, and anger contribute to a low­
ered threshold for pain. Thus treatment of the entire patient 
contributes to pain control. 

Despite decades of evidence that physicians can and should 
be successful in controlling cancer pain, studies continue to 
reveal undertreatment and multiple barriers to effective can­
cer pain management.6.33-35 Physicians have been guilty of 
inadequate knowledge of pain therapies, poor pain assess­
ment, overconcern about controlled substances' regulations, 
and fear of patient addiction and tolerance. On the other hand, 
patients may be reluctant to report pain accuratcly. The health 
care system also presents impediments by giving cancer pain 
treatment low priority and inadequate reimbursement, along 
with restrictive regulation of controlled substances. 

Pain during telTIlinai illness and with cancer may be of two 
type~: (1) nociceptive (somatic/visceral) and (2) neuro­
pathic. 2.'i.33-35 Somatic/visceral pain arises from direct stimu­
lation of afferent nervcs due to tumor infiltration of skin, soft 
tissue, or viscera. Somatic pain is often described as dull or 
aching and is well localized. Bone and soft tissue metastases 
are examples of somatic pain. Visceral pain tends to be poorly 
localized and is often referred to dem1atomal sites distant from 
the source of the pain. 

Neuropathic pain results from injury to some element of 
the nervous system because of the direct effect of the tumor 
or as a result of cancer therapy (surgery, irradiation, or 
chemotherapy). Examples include brachial or lumbosacral 
plexus invasion, spinal nerve root compression, or neuro­
pathic complications of drugs such as vincristinc. Neuropathic 
pain is described as sharp, shooting, shock-like, or burning 
and is often associated with dysesthesias. Unlike somatic/vis­
ceral pain, neuropathic pain may be relatively less responsive 
to opioids, whereas antidepressants, anticonvulsants, or local 
anesthetics may have good efficacy (also see Chapter 61). 

An optimum pain management program includes assessing 
the pathophysiology of the patient's pain, taking a pain his­
tory, noting response to prior therapies, discussing the pa­
tient's goals for pain control, assessing psychosocial contrib­
utors to pain, and frequently reevaluating the patient after 
changes in treatment. Use of visual analogue or other pain 
scales is particularly useful for initial assessment and follow­
up. This technique is in keeping with the new Joint Com­
mission on Accreditation of Healthcare Organizations 

G2. Care of the Dying Patient 525 

(JCAHO) ~tandards of pain assessment, which encourage 
viewing pain as a vital sign. 

Classically, the management of pain in terminally ill pa­
tients has involved mUltiple modalities: analgesic drugs, psy­
chosocial and emotional support, palliative irradiation and 
surgery, and ancsthesia-related techniques, such as nerve 
blocks, which can be both diagnostic and therapeutic.33-35 

Sometimes chemotherapy, radiopharmaceuticals, or hormonal 
therapics arc of some help with cancer pain. 

Analgesics are the mainstay for management of cancer and 
terminal illness pain. Traditionally, they have been classified 
into thrce broad categories: nonopioids (aspirin, acetamino­
phen, nonsteroidal antiinflammatory agents), opioids (with 
morphine the prototype), and adjuvant analgesics (antide­
pressants. anticonvulsants, local anesthetics, capsaicin, corti­
costeroids, and neuroleptics). 

Because patients with advanced disease often have mixed 
types of pain, drugs from different classes are often combined 
to achieve optimal pain relief. This concept, together with the 
principle of using the simplest dosing schedule and the least­
invasive modalities first, fonn the basis for WHO's "anal­
gesic ladder" approach to pain management.2 'i This approach, 
which has been validated in clinical trials worldwide and 
championed by other agencies,2s recommends nonopioids for 
mild to moderate pain (step 1), adding opioids (including tra­
mado!) for persistent or increasing pain (step 2), and finally 
increasing the opioid potency or dose as thc pain escalates 
(step 3). At each step, adjuvant medications are considered 
based on the underlying causes of the pain. The ladder-based 
protocol should not be seen as rigid, as therapy must always 
bc individualized, with doses and intervals carefully adjusted 
to provide optimal relief of pain with minimal side effects. 

Although many opioid analgesics exist, morphine remains 
the gold standard. Morphine has a simple metabolic route with 
no accumulation of clinically significant active metabolites. 
There are a wide variety of preparations, making it easy to 
titrate or change routes of administration. When switching 
narcotics or routes of administration, physicians must be fa­
miliar with the well-publicized charts of cquianalgesic dos­
ing cquivalents.33 35 

Regardless of the choice of specific drug, doses should be 
given on a regular schedule, by the clock, to maintain steady 
blood levels. Additional rescue doses can be superimposed as 
needed on the baseline regimen. Transdennal fentanyl has 
been another option for achieving steady-state blood levels. 

There is no ceiling effect for morphine dosing. The hall­
mark of tolerance development is shortening of the duration 
of analgesic action. Physical dependence is expected, and ad­
diction is rare. Sharp increases in dosage requirements usu­
ally imply worsening of the underlying disease. Opioid side 
effects----constipation, nausea, vomiting, mental clouding, se­
dation, respiratory depression-are watched for vigilantly, an­
ticipated, and prevented if possible. Constipation is so per­
vasive an issue that all patients on opioids should be started 
on a bowel management regimen that may include fluid, fiber, 
stool softeners, laxatives, enemas, or lactulose. 

Regarding adjuvants, corticosteroids provide a range of 
effects, including mood elevation, antiinflammatory activ-
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ity. antiemetic effects, appetite stimulation (helpful with 
cachexia), and reduction of cerebral and spinal cord edema. 
They may be helpful for bone and nerve pain. Megestrol may 
also stimulate appetite. Antidepressants in lower doses (e.g., 
10--100 mg of the prototype amitriptyline) and anticonvul­
sants (especially gabapentin) help alleviate neuropathic pain 
and provide innate analgesia as well as potentiation of opi­
aids. In standard doses the antidepressants are mood elevat­
ing, with particularly promising results achieved with the 
newer selective serotonin reuptake inhibitors. Psychostimu­
lants (e.g., methylphenidate) may be useful for reducing 
opioid-induced respiratory depression and sedation when 
dosage adjustment is not feasible. Bisphosphonates and ra­
diopharmaceuticals can be helpful with bone pain. 

Physical and psychosocial modalities can be used with 
drugs to manage pain during all phases of treatment. Physi­
cal modalities include cutaneous stimulation, heat, cold, mas­
sage, pressure, gentle exercise, repositioning, biofeedback, 
transcutaneous electrical nerve stimulation, aroma therapy, 
acupuncture, and even immobilization (casting). A variety of 
cognitive-behavioral interventions can also be employed: re­
laxation, guided imagery, distraction, reframing, psychother­
apy, and support groups. 

Nonpain Symptom Management 
Dying patients struggle with numerous losses and fears that are 
exacerbated by debilitating and often demeaning nonpain symp­
toms, including nausea, vomiting, anorexia, diarrhea, bowel im­
paction, depression, anxiety, delirium, cough, dyspnea, visceral 
or bladder spasms, hiccups, decubiti, and xerostomia. To pre­
clude unnecessary suffering, clinicians must utilize diverse 
methods to optimize palliative care and provide a relatively 
symptom-free death.3,7-9,36 Morphine is of particular help with 
dyspnea. 33 The key is to search for reversible causes of these 
diverse symptom complexes before resorting to medication 
management, which in extreme cases of unrelieved suffering 
can include legally and morally sanctioned "terminal" sedation 
(the so-called double-effect phenomenon).7-9,](i 

Anorexia with decreased intake is distressing to families. 
In addition, concerns about providing adequate nutrition and 
hydration have arisen on both a moral and symptom reliefba­
sis. Studies have revealed that hunger is a rare symptom, and 
that thirst and dry mouth are usually easily managed with lo­
cal mouth care and SipS.1U,1I,37 Thus food and fluid adminis­
tration are now thought not to playa significant role in pro­
viding comfort to tenninally ill patients, nor is such provision 
thought to be morally mandated (though the symbolic mean­
ing of feeding efforts should not be overlooked). Interestingly, 
force feeding and total parenteral nutrition tend to shorten sur­
vival, and tube feedings do not decrease aspiration riskY 

Bereavement and Grief 
Most family members suffer psychologically during the dy­
ing of a loved one and then go through an expected process 
of bereavement. A multitude of feelings-shock, disbelief, a 
general numbing of all affect, protest, relief, guilt, anguish, 
emotional lability, tearfulness-accompany the first days to 

weeks of grieving, eventually giving way to less intense feel­
ings that in normal circumstances are largely resolved within 
I year. The mourning period is a time of physical vulnera­
bility, with bereaved persons likely to suffer impaired immune 
status and behavioral problems.38 

The family physician is often best situated to provide on­
going bereavement services. The 13-month bereavement sup­
port otfered by hospice agencies and community grief 
support groups can be utilized. Key tasks for the physician 
providing care to the bereaved include validating and nor­
malizing feelings, not medicating emotions simply because 
they are intense, assessing the progress of the family's grief 
work, identifying and intervening in abnormal grief, and us­
ing age-appropriate models and interactional styles .. 1x Short­
acting benzodiazepines can be helpful during the first I to 2 
weeks if family members need relief from sleeplessness and 
extremc tearfulness. 

Special Needs of Dying Children 
Although most of the previously mentioned principles of com­
prehensive tel1l1inal care apply equally well to dying children, 
several additional considerations should be emphasized.39,40 

Communication must include age and developmentally ap­
propriate vocabulary. Although most children do not develop 
an accurate understanding of dying until age 7 to 8, those as 
young as 4 to 5 recognize that they are gravely ill. Physicians 
should openly discuss with parents what role they wish to 
play in discussions of diagnosis, prognosis, and death. 

Multidisciplinary hospice involvement may be even morc 
important for children than adults. Likewise, studies have ver­
ified that most terminally ill children, as well as their fami­
lies, fare better when the caring and dying occur at home.39.40 

Clinicians must remain cognizant of sibling issues such as 
feelings of neglect or jealousy. Siblings may need reassur­
ance that they are not in some way responsible for the child's 
dying. In general, siblings should be encouraged to partici­
pate in the care of their dying loved one. 

Conclusion 
The challenge in providing tenninal care is to form an accu­
rate understanding of the needs and preferences of the dying 
patient and to fit the delivery of care to those needs. The fun­
damental rule is that good care involves giving patients op­
tions and some sense of control. Physicians must realize that 
patients' needs are shaped in unusual ways by factors (cul­
tural and religious) that fall outside the comfortable biomed­
ical domain. 
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SECTION liB ORGANS AND SYSTEMS: THE NERVOUS SYSTEM 

63 
Headache 

Anne D. Walling 

Headache is an almost universal experience, afflicting patients 
of any age or characteristic, although it is reported to be par­
ticularly frequent in young adults. Nearly 60% of men and 
76% of women aged 12 to 29 years report at least one 
headache within any 4-week periodl The societal costs of 
headache are enormous but can be estimated only indirectly 
in terms of days lost from work or school, expenditures on 
medical services, and consumption of nonprescription med­
ications. The total burden of suffering due to this symptom, 
including disruption of relationships and loss of normal ac­
tivities, is incalculable. Although headache is the principal 
reason for more than 50 million physician office visits and 
2.5 million emergency room visits per year, it is important to 
realize that most headache episodes are not brought to med­
ical attention. Over 20% of those headache patients who do 
seek medical attention are dissatisfied with the care provided, 
making headache the leading diagnosis associated with pa­
tient dissatisfaction.2 

Headache is a symptom, not a diagnosis. Numerous con­
ditions can produce cephalic pain (see Classification of 
Headaches, below) as part of a localized or systemic process; 
thus headache may be a prontinent symptom in the child with 
fever, the adult with sinusitis, or the elderly patient with tem­
poral arteritis. The pathophysiology of ''primary'' headaches, 
such as migraine and cluster headaches, is a controversial, 
rapidly developing area with the principal developments fo­
cused on the role of neurotransmitters, endothelial cells, and 
whether neuronal tissue can itself generate pain.3,4 

Whatever the etiology, each headache episode is interpreted 
by the individual patient in terms of experience, culture, and 
belief systems (see Chapter 3). Thus a relatively minor de­
gree of pain may prompt one patient to seek emergency care 
and comprehensive neurologic assessment, whereas a patient 
with extensive personal or family experience of recurrent 
headache may cope with several days of incapacitating symp­
toms without seeking medical assistance, Patients and physi-

cians tend to be uncomfortable with the diagnosis and man­
agement of headache, In addition to extensive patient dissat­
isfaction,' headache is frequently identified as a "heart-sink" 
condition by physicians (i.e., the patient evokes "an over­
whelming mixture of exasperation, defeat, and sometimes 
plain dislike"6). The reasons for this situation include the re­
current nature of most headache syndromes, the potential for 
secondary gain and iatrogenic complications (particularly 
overuse of narcotic analgesics), and fear of missing a poten­
tially serious but rare intracranial lesion. The effective man­
agement of headaches requires the development of a thera­
peutic alliance between the physician and patient based on 
objectivity and mutual respect. 7 Most chronic headaches are 
recurrent and cannot be completely cured. Physicians can, 
however, greatly help patients to understand their condition, 
develop effective strategies to reduce the number and sever­
ity of attacks, and follow healthy lifestyles not skewed by the 
presence or fear of headache. 

Clinical Approach to the 
Headache Patient 
With so many potential causes and complicating circum­
stances, a systematic approach to the headache patient is es­
sential for objective, effective, efficient management. It can 
be achieved in four stages: 

I. Clarification of the reasons for the consultation 
2. Diagnosis (classification) of the headache 
3. Negotiation of management 
4. Follow-up 

Not infrequently, a significant headache history is discovered 
on systematic inquiry of a patient presenting for other rea­
sons. The clinical approach to these patients reverses "clari-



fication" to identify why the patient has avoided seeking med~ 
ical help for headache symptoms. 

Clarification of the Reasons 
for Consultation 
Those headaches that lead to medical consultation have partic· 
ular significance. It is importaot to have patients articulate their 
beliefs about the symptoms and expectations of treabnent. 7 Rea­
sons for consultation range from fear of cancer to seeking val~ 
idation that current use of nonprescription medication is appro~ 
priate. Headache is frequently used as a ''ticket of admission" 
symptom by the patient who wishes to discuss other medical or 
social pmblems. In practice, a cbange in the coping ability of 
the patient, family, or coworkers is as frequent a cause of con~ 
sultation as any change in the severity or type of headache. Pa~ 
tients may also consult when they learn new infonnation, par­
ticularly concerning situations in which a severe illness in a 
friend or relative presented as headache. Recent public adver­
tising campaigns by drug companies have led to patients con~ 
sulting physicians specifically to request the newer medications. 

All headache patients should be asked directly what type 
of headache they believe they have and what causes it. These 
issues must be addressed during the management even if they 
are inaccurate. Patients should also be asked about expecta­
tions of management. Successful management avoids de­
pendence by emphasizing the patients' role in reducing the 
frequency and severity of headaches and increasing their abil­
ity to cope with a recurrent condition. 

Background infonnation from relatives and friends may 
give useful insights. Disruptive headaches lead to highly 
charged situations, and the physician must remain objective 
and avoid becoming triangulated between the patient and oth­
ers. With good listening and a few directed questions, the 
background to the consultation can be clarified and the 
groundwork laid for accurate diagnosis and successful man­
agement. This short time is well invested. In headache pa­
tients presenting to family physicians, "listening" time makes 
a significantly greater contribution to the diagnosis and man­
agement than time spent on the physical examination or other 
investigation,8 although all are appropriate. 

Classification of Headaches 
The 1988 International Classification of Headaches9 estab~ 
lished diagnostic criteria for 13 major types of headache with 
approximately 70 subtypes (Table 63.1). A useful grouping 
for family practice uses five categories. 

1. Migraine (all types) 
2. Cluster headaches 
3. Tension/stress (or muscle contraction) headaches 
4. Headaches secondary to other pathology 
5. Specific headache syndromes (e.g., cough headache) 

These categories are broad with considerable overlap. "Mixed 
headaches," where the clinical picture contains elements of more 

Table 63.1. Headache Types 

Primary headaches 
Migraine 

Without aura 
With aura (several types) 
Ophthalmoplegic 
Retinal 
Childhood syndromes 
Complicated migraine 
Other 

Tension type 
Episodic 
Chronic 
Other 

Cluster 
Episodic 
Chronic 
Chronic paroxysmal hemicrania 
Other 

Miscellaneous 
"Ice-pick" 
External compression 
Cold stimulus (including ice cream) 
Cough 
Exertional 
Coital 

Secondary headaches 
Associated with 

Head trauma 
Vascular disorders 
Intracranial disorders 
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Substance use or withdrawal (including medication side 
effects) 

Systemic infections 
Metabolic disorders 
Structural disorder of head or neck 
Neuralgia syndromes 

Undassifiable headaches 

than one headache category, are common. Individual patients 
may also describe more than one type of headache; for exam­
ple, migraineurs experience tension headaches on occasion. 

Diagnosis 
The diagnosis of headache syndromes (Table 63.2) requires 
systematic clinical reasoning based on the history augmented 
by physical examination and judicious use of investigations 
or consultation to establish the most probable etiology for the 
pain. A particular feature is the potential to use the diagnos­
tic process to increase patients' understanding and prepare 
them to take responsibility for long-term management in co­
operation with the physician. 

Tension headaches are by far the most prevalent type of 
cephalic pain encountered in farully practice,'·10 pmbably fol­
lowed by headaches secondary to other causes. The medical lit­
erature, research efforts, and therapeutic innovations focus on 
migraine and other interesting primary headache syndromes, but 
aU headache patients deserve a competent assessment and ap­
propriate, individualized treatment for their symptoms. 
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Table 63.2. Diagnostic Criteria for Common Primary Headaches 
Headache Duration Characteristics Associated symptoms Other 

Migraine 4-72 hours At least two: 
Unilateral 
Pulsating 

At least one: No neurologic source for 
symptoms 

Moderate to severe 
Aggravated by activity 

Nausea/vomiting 
Photophobia and 

phonophobia 
Multiple types (Table 63.1) 
At least five attacks for 

diagnosis 
Cluster Individual attacks: 

15-180 minutes 
Cluster episodes: 1-8 

attacks/day for 7 
days to 1 year or 
longer 

Unilateral orbital! 
temporal stabbing 

Severe to very severe 

At least one: 
Conjunctival 

injection 
Lacrimation 
Nasal congestion 
Rhinorrhea 
Sweating 

No neurologic source for 
symptoms 

At least five attacks for 
diagnosis 

Miosis 
Ptosis 
Eyelid edema 

Tension/stress Individual headaches: At least two: 
30 minutes to 7 days 

Headaches < 15 days/month 
or <lBO/year 

Pressure/tightness 
Bilateral 

No nausea 
Photophobia and 

phonophobia: absent 

No neurologic source for 
symptoms 

At least 10 episodes for 
diagnosis Mild to moderate 

Not aggravated by 
or only one present, 
not both 

activity 

History 
Headache diagnoses depend on the medical history. An open­
ended approach, such as ''Tell me about your headaches," fol­
lowed by specific questions to elucidate essential features usu­
ally indicates which of the diagnostic categories is most 
probable. The history should address the criteria shown in 
Table 63.2 and clarify the following: 

1. Characteristics: nature of pain, location, radiation in head, 
intensity, exacerbating and relieving factors or techniques, 
associated symptoms and signs. 

2. Pattern: usual duration and frequency of episodes, pre­
cipitating factors, description of a typical episode, change 
in pattern over time, prodromes and precipitating factors, 
postheadache symptoms. 

3. Personal history: age at onset, medical history (including 
medication, alcohol, and substance use) with special em­
phasis on secondary causes of headache, such as depres­
sion or trauma; environmental and occupational exposure 
history (see Chapters 32 and 45). 

4. Investigations and treatments: previous diagnoses and sup­
porting evidence, patient's degree of confidence in these 
diagnoses, patient's beliefs and concerns about diagnosis 
and potential treatments; previous treatments and degree 
of success; side effects of any investigations and treat­
ments; patient preferences for treatment; current use of pre­
scription and nonprescription medications. 

5. Family history: headache, other conditions, family atti­
tudes to headache. 

The headache profIle that emerges from the history has a 
high probability of correctly classifying the headache7•8•JO•ll 

without further investigation. It is important, however, to com­
plete the usual review of systems to uncover additional data. 

Throughout the history-taking process. the physician forms a 
general impression of the patient. Although SUbjective, this 
should correlate with the headache profIle and is particularly 
useful for assessing psychological components of the situation, 
including which management strategies are most likely to be 
successfully implemented and followed by the patient. By the 
end of the history taking, the physician should have the answer 
to two questions: Which of the five headache groups best fits 
the story? and Is this diagnosis likely in this particular patient? 

Physical Examination 
The physical examination continues the dual processes of con­
firming a specific diagnosis and laying the groundwork for 
successful management. Unless the consultation coincides 
with an attack, many migraine, cluster, and other headache 
patients can be expected to have no abnormal findings on 
physical examination. Some authors recommend that only a 
targeted examination be performed, focusing on the most 
probable cause of the secondary headache elicited from the 
history,8 whereas others emphasize the importance of com­
plete physical and neurologic examination of every headache 
patient. 11 The time devoted to a complete examination may 
be a wise investment, as it documents both positive and neg­
ative physical fmdings, contributes to the therapeutic alliance, 
and in many instances is therapeutic. Any physical examina­
tion targets the most probable diagnoses based on the symp­
toms presented by the patient and the physician's knowledge 
of conditions relevant to the individual. 

Other Investigations 
A logical test strategy is guided by the most probable diag­
nosis (or diagnoses) suggested by the history and physical ex­
amination. Targeted laboratory and radiologic investigations 



are most useful for confirming the underlying cause of sec­
ondary headaches. Tests are often performed to relieve either 
physician or patient distress and uncertainty. If the patient or 
family insists on tests the physician does not believe appro­
priate, the contributions and limitations of the test in question 
should be reviewed. Similarly, the physician experiencing the 
WHIMS (what have I missed syndrome) must review the data 
and attempt to make a rational decision as to the potential 
contribution of additional testing. 

Most of the debate over the appropriate role of testing cur­
rently involves radiologic investigation, specifically com­
puted tomography (CT) and magnetic resonance imaging 
(MRI). The role of these modalities is limited by the rarity in 
family practice of headaches caused by intracranial lesions. 
Serious intracranial pathology was the cause of only 0.4% of 
new headaches presented to primary care physicians in two 
studies.S,12 When deciding to refer a patient for advanced ra­
diologic investigation, the family physician must seriously 
consider the potential benefits versus the potential radiation 
exposure (for CT), patient distress (MRI), and cost. As the 
investigations have different and often complementary abili­
ties, one must also have a clear concept of what type of in­
tracraniallesion is being sought and its likely location. CT is 
very sensitive to acute hemorrhage and certain enhancing 
solid lesions; MRI provides better resolution in the posterior 
fossa and superior detection of gliosis, infection, posttrau­
matic changes, and certain tumors.13 Discussions with a neu­
rologist or radiologist may be useful in this difficult area. 

Recent guidelines developed by a consortium including the 
American Academy of Family physicians (available at 
www.aafP.org) recommend neuroimaging in migraine only if 
the result is likely to change clinical management and the pa­
tient has a significant risk of a relevant abnormality. 14 An ex­
ception may be made if patients are excessively worried about 
the potential etiology of headaches. This is in general agree­
ment with the National Institutes of Health (NIH) Consensus 
Development Panel which recommended CT investigation of 
patients whose headaches were "severe, constant, unusual, or 
associated with neurological symptoms."15 This recommen­
dation can be problematic in practice, however, as more than 
half of the patients describe their headaches as severe.8 The 
other elements of the NIH recommendations, particularly the 
presence of neurologic signs, are more useful The final de­
cision to refer for CT or MRI remains a clinical judgment 
based on the characteristics of the patient, the symptom com­
plex, and risk factors for intracranial pathology. 

Negotiation of Management 
Migraine, cluster, tension/stress, and many secondary 
headaches are recurrent; hence the emphasis is on enabling 
the patient to successfully manage a lifestyle that includes 
headaches. The physician who sets a goal of abolishing 
headaches is being unrealistic in almost aU cases.7,8 More ap­
propriate goals are effective treatment of individual headache 
episodes and minimizing the number and severity of these 
episodes. Most headache patients are open to the concept that 
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they carry a vulnerability to headaches and are willing to learn 
how to manage this tendency. Patients who strongly resist this 
management approach are often highly dependent personali­
ties who may have drug-seeking behavior or may change to 
another chronic pain symptom complex when offered ag­
gressive treatment of headaches. The complete management 
plan includes patient education, treatment plans for both pro­
phylaxis and acute management, and follow-up. 

Patient education is essential for the patient and family to 
manage headaches. They must understand the type of headache 
and its treatment and natural history. In addition to providing 
information, the physician must address hidden concerns. 
Many myths and beliefs are associated with headaches, and 
patients are empowered to deal with their headaches once these 
beliefs are addressed. Patients may be embarrassed by their 
fears; for example, almost all migraine patients have feared 
cerebral hemorrhage during a severe attack. 

Patient education and treatment overlap as the patient and 
family become responsible for identifying and managing sit­
uations that precipitate or exacerbate headache. These situa­
tions range from avoiding foods that trigger migraine attacks 
to practicing conflict resolution. Stress is implicated in almost 
all headaches; even the pain of secondary headaches is less 
easy to manage in stressful situations. 

There are few "absolutes" in the pharmacologic treatment 
of headaches, and the large number of choices can be bewil­
dering to both physicians and patients. In general, first-line 
analgesics and symptomatic treatment are effective, and nar­
cotic use should be avoided. A common mistake is to appear 
tentative about therapy. The exasperated physician who uses 
phrases such as, "We'll try this," may convey the message 
that the medication is not expected to work. Conversely, im­
plying to patients that one has selected a medication specific 
to their situation, and based on an understanding of the 
headache literature, recruits the placebo effect and is much 
more likely to succeed. Patients gather information about 
headaches and their treatment from a wide variety of sources, 
including news media and the experience of friends. Patient 
knowledge and opinions of specific treatments should be es­
tablished before issuing a prescription. 

Nonphannacologic advice is a powerful factor in building the 
placebo effect and therapeutic alliance. Physicians gather expe­
riences from many patients and can pass on tips for headache 
management, such as Lamaze-type breathing exercises for ten­
sion headaches, cold washcloth over the eyes during a migraine 
attack, and vigorous exercise at the start of migraine, cluster, or 
tension headaches. Including such information in the overall 
treatment plan enhances the physician's credibility and rein­
forces the message that headache management is not solely de­
pendent on medications. Formal therapies such as relaxation 
therapy, thermal biofeedback, and cognitive-behavior therapy 
can be effective in individual migraine patients. 16 

Follow-Up 
With the exception of headaches secondary to acute self-lim­
iting conditions. headaches tend to be a recurrent problem. 
Unless follow-up is well managed, the patient returns only at 
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times of severe symptoms or exasperation at the failure of 
treatment. This pattern implies the risk of emergency visits at 
difficult times and consultation complicated by hostility or 
disappointment. In practice, patients manage well if given 
scheduled appointments, particularly if they are combined 
with the expectation that the patient will corne to the consul­
tation well prepared (Le., with information on the number, 
pattern, response to treatment, and any other relevant infor­
mation about headaches since the last visit). Some authors 
recommend that patients keep a formal headache diary.' 

Clinical Types of Headache 

Migraine 
Migraine-type headaches are estimated to affect more than 23 
million Americans. approximately 17% of women and 6% of 
men. 17 Although all epidemiologic studies are complicated by 
differences in defInitions and design, migraine is more com­
mon in women at all ages and has a peak prevalence during 
young adulthood. Up to 30% of women aged 21 to 34 report 
at least one migraine-type headache per year. IS 

Up to 90% of migraine patients have a first-degree rela­
tive, usually a parent, also affected by migraine1 ' Perhaps 
because of familiarity with the condition, significant numbers 
of migraine sufferers (approximately 50%) do not seek med­
ical assistance. Several classifications of migraine have been 
suggested. As shown in Table 63.2, the current international 
classification" is based on clinical features, particularly the 
presence of aura. In practice, it is seldom useful to subclas­
sify migraine. 

Patients in the "classic" subgroup (approximately 20% of 
all migraineurs) experience a characteristic aura before the 
onset of migraine head pain. This aura may take several forms, 
but visual effects such as scotomas, zigzag lines, photopsia, 
or visual distortions are the most common. A much larger 
proportion of patients describe prodromal symptoms, which 
may be visceral, such as diarrhea or nausea, but are more com­
monly alterations in mood or behavior. Food cravings, mild 
euphoria (conversely, yawning), and heightened sensory per­
ception, particularly of smell, are surprisingly common. 

The headache of migraine is severe, usually unilateral, de­
scribed as ''throbbing'' or "pulsating," and aggravated by 
movement. The pain usually takes 30 minutes to 3 hours to 
reach maximum intensity, and it may last several hours. The 
eye and temple are the most frequent centers of pain, but oc­
cipital involvement is common. Each patient describes a char­
acteristic group of associated symptoms among which nausea 
predominates. Either nausea or both photophobia and phono­
phobia are required for diagnosis along with the characteris­
tic headache. During attacks, migraine patients avoid move­
ment and sensory stimnli, especially light. They may use 
pressure and either heat or cold over the areas of maximal 
pain. The attack usually terminates with sleep. Vomiting ap­
pears to shorten attacks, and some patients admit to self­
induced vomiting, although this phenomenon is not widely 
described in the literature. Many patients report a "hangover" 
on waking after a migraine, but others report complete free-

dom from symptoms and a sense of euphoria. The cause of 
migraine remains unknown; research indicates that migraine 
begins in neurons as a biochemical process, and that vascu­
lar phenomena are secondary effects. 19,2o 

The treatment of migraine typifies the approach of enabling 
patients to manage their own condition. A bewildering vari­
ety of therapies is available, and management should he in­
dividualized. The treatment plan has three aspects: avoidance 
of precipitants, aggressive treatment of attacks, and prophy­
lactic therapy if indicated. Patients and their families can usu­
ally identify triggers of migraine attacks. The role of specific 
foods has probably been exaggerated,21 although red wine and 
cheese continue to have a significant reputation as migraine 
triggers. Disturbance in daily routine, particularly missed 
meals, excessive sleeping, and relaxation after periods of 
stress, are notorious precipitants of migraine attacks. Certain 
women correlate migraines with the onset of menstruation 
each month, but the effect of oral contraception and post­
menopausal hormone replacement are unpredictable. Mi­
graines commonly disappear during pregnancy. 

Patients should be encouraged to recognize their own aura 
or prodrome, as early treatment is most efficacious. Whatever 
treatment strategy is followed, early use of metoclopramide 
helps reduce nausea and counteract delayed gastric emptying. 
The multiple medications used for migraine may be catego­
rized into four groups: 

1. Symptom control: principally analgesics, with or without 
adjunctive antiemetics or sedatives 

2. Ergotamines: based on the theory that migraine pain is due 
to cerebral vasodilation 

3. Serotonin (5-hydroxytryptamine, 5-HT) receptor agonists: 
new class of agents (prototype is sumatriptan) based on 
etiology 

4. Prophylactic agents: large, diverse group of medications 
reported to reduce the frequency of attacks (Table 63.3). 

A common problem in migraine treatment is subtherapeu­
tic dosage of medication or failure to absorb medication be­
cause of vomiting and gastric stasis. 

The choice of specific medications and route of delivery 
must be individualized. Factors contributing to the decision 
include the migraine characteristics (particularly the likeli­
hood of vomiting), patient factors such as associated medical 
problems, and medication issues including efficacy, speed of 
onset, side effects, cost, and acceptability.17 The headache 
consortium guidelines stress the balance between adequate, 
effective treatment and the avoidance of iatrogenic effects 
from inappropriate medication use.22 Patients frequently ap­
preciate having more than one agent or combination of agents 
(e.g., ergotamine, analgesic, or a triptan drug) when they need 
to "keep going" and a combination analgesic and sedative for 
"backup" or situations when they can "crash." Many patients 
also report that a particular agent appears to work well for 
several months, but then they need to change it. 

Narcotics have almost no place in migraine therapy. Even 
in the emergency room situation, controlled studies have 
shown that adequate analgesia, use of injections of antiemet-



Tdble 63.3. Pharmacologic Treatment of Primary Headaches 

Headache 
type 

Migraine 

Dose 

Acute attackJ 

Comment 

6~. Headache :)1.1 

Prophylactic therapy 

Dose (per dayl Comment 

Ergotamines 
Inhalation (0.36 mg/dose) 
Oral, sublingual (1-2 mg) 
Rectal 1M or IV (0.5-1 mgl 

Many formulations and 
combination drug<; 
available 

Beta-blocker~ 
Propranolol (40-240 mg) 
Nadalol (80-240 mgl 
Timalol (20-30 mgl 
Atenolol (50-100 mgt 
Metoprolol 

Dosage individualized; 
side effects are 
fatigue, GI upset; 
contraindicated with 
asthma, heart failure 

Side effects: nausea, 
vasocon<;triction 

150-300 mgl 
Analgesics Many analgesics and 

Aspirin (650-1000 mg NSAIDs effective Amitriptyline Sedation, weight gain, 
Acetaminophen « 1 00 mg) Dosage individualized 125-150 mg h,) dry mouth; synergistic 
Ibuprofen «600 mg) Combinations available with beta-blockers 
Naproxen «550 mgJ with sedatives and Sodium valproate Not in liver disease 
Ketorolac (30-60 mg 1M) anti emetics (800-1500 mgt 

Side effects: mainly Phenelzine (Nardil) Insomnia, hypotension; 
gastric upset 130-71 mgt interacts with tyramine 

in food 
S-HT agonists Not given if 

Sumatriptan 6 mg SC cerebrovascular, Verapamil (240 mg) Con~tipation; not in 
25-100 mg oral, cardiovascular disease conduction block 
5-20 mg nasal ri~k or hypertensive 

Zolmitriptan 2.S-5 mg Headache may recur Serotonin-receptor Pending FDA approval; 

Cluster 

Tension­
stress 

Naratriptan (1-2.5 mg Expensive 

Rizatriptan 5-10 mg 

Oxygen 100% 8-10 mL/min fur 10 minutes 
Ergotamine 1-2 mg orally 
Ergotamine 0.36 mgJpuff X 1-3 
Lidocaine 4% 1 mL into nostril 
Methoxyflurane inhale 10 drops 

Analgesics and NSAIDs (as fur migraine but at 
lower dosages) 

antagonists sedation, weight gain 

Methysergide Va~uconstriction, fibrosis 
(2-10 mgl 

Prednisone 10-80 mg daily 
Lithium 300-900 mg daily 
Indomethacin 120 mg daily 
Nifedipine 40-120 mg daily 

Amitriptyline (50-100 mg h,) 
Imipramine (25-75 mg) 

'rrreatment must be of rapid onset. (1) All therapy ~hould be ~tarted al first sign of attack but triptans are not advised during aura. 
(2) Other symptomatic relief may be added, especially anliemetils and sedative. (3) Encourage patients to find abortive therapy 
(e.g., caffeine, exercise, cold ± pressure over the site or pain) to use in addition to above. (4) Narcotics are rarely necessary for 
migraine. 

5-HT = 5-hydroxytryptamine (serotonin); NSAID = nonsteroidal antiinflammatory drug. 

AAFP treatment guidelines are available at http://www.adfp.org/dfp/200011IS/practicc.html. 

ics, or injectable ergotamines are superior to narcotics. 18 The 
migraine patient who demands narcotic~ or claims allergies 
to alternative treatments may be a drug abuser. Rarely, pa­
tients develop dehydration and "status migrainosus" when the 
attack lasts several days. Thesc patients may require hospi­
talization and steroids in addition to fluids and aggressive 
therapy based on antiemctics plus a triptan drug or ergota­
mine preparation. 

The introduction of the triptans has dramatically changed 
migraine management,23 but the experience for individual pa­
tients may be unpredictable. Whereas many patients experi­
ence dramatic relief, others find triptan use limited by nau­
~ea, return of headache 3 to 6 hours after initial clearing, and 
an unpleasant autonomic reaction of flushing, nausea, hyper­
ventilation, and panic attack as the medication is absorbed. A 
European study found comparable pain relief but fewer side 

effects when a combination of aspirin and antiemetic was 
compared to sumatriptan.24 As with all migraine treatment, 
the importance of working with the patient to achieve opti­
mal results from the many options cannot be overstressed. For 
some patients the triptans are wonder drugs, but for others an 
expensive disappointment. The headache consortium con­
cluded there was good clinical evidence of effectiveness for 
several drugs" (Table 63.3). 

If patients find normal life disrupted by the frequency and 
severity of migraine attacks, prophylactic treatment should be 
consideredYi Beta-blockers are the most widely studied 
agents. Those without intrinsic sympathomimetic activity 
(e.g., propranolol, nadolol, atenolol, metoprolol) are effective, 
but the dosage at which individual patients benefit must be 
established by clinical trial. Amitriptyline appears to prevent 
migraine at lower dosage:.. than that used for treatment of de-
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pression. Beta-blockers and amitriptyline are synergistic if 
used together. Many other drugs have been recommended, hut 
the studies are often small and difficult to interpret because 
of the placebo effect and patient selection. Verapamil appears 
to have some prophylactic effect, but there is little evidence 
to support the use of other calcium channel blocking agents. 
Studies indicate that the anticonvulsant medication valproic 
acid can be prophylactic for migraine, and interest is grow­
ing in the use of fluoxetine and other selective serotonin 
reuptake inhibitors for this indication.26 A serotonin agonist, 
pizotifen, and a calcium-channel blocker, flunarizine, are 
widely used in other countries20 hut are not yet approved for 
use in the United States. Conversely, methysergide, which has 
largely fallen out of use in the United States because of the 
fear of retroperitoneal fibrosis, is returning to use in other 
countries at low dosages plus monitoring for side effects and 
scheduled "drug holidays."2l 

The choice of any prophylactic agent must balance poten­
tial benefit against issues of compliance, side effects, and 
cost. 16,26 Migraine patients can usually be assisted to find reg­
imens that enable them to minimize attacks and deal effec­
tively with those that do occur. They may be comforted by 
knowing that the condition tends to wane with age, has been 
associated with lower rates of cerebrovascular and ischemic 
heart disease than expected,19 and has afflicted a galaxy of 
famous people.ts 

Cluster Headaches 
The cluster headache, a rare but dramatic form, occurs pre­
dominantly in middle-aged men. The estimated prevalence is 
69 per 100,000 adults with a 6: I male preponderancelS 

The headache is severe, unilateral, centered around the eye 
or temple, and accompanied by lacrimation, rhinorrhea, red 
eye, and other autonomic signs on the same side as the 
headache. Symptoms develop rapidly, reach peak intensity 
within 10 to 15 minutes, and last up to 2 hours. During the 
attack the patient is frantic with pain and may be suspected 
of intoxication, drug-induced behavior, or hysteria.s This be­
havior, including talk of suicide because of the severity of the 
pain, is characteristic, but patients may be too embarrassed to 
volunteer this information. The diagnosis is based on the de­
scription of attacks, especially their severity, and is confirmed 
by the unique time pattern described by the patient. During a 
cluster period, which typically lasts 4 to 8 weeks, the patient 
experiences attacks at the same time or times of day with 
bizarre regularity. Approximately half of these attacks awaken 
the patient and are particularly frequent around I A.M. Most 
patients experience one or two cluster periods per year and 
are completely free from symptoms at other times. About 10% 
of patients develop chronic symptoms, with daily attacks over 
several years. During a cluster period, drinking alcohol or tak­
ing vasodilators almost inevitably precipitates an attack. It is 
speculated that the cluster headache is due to a disorder of 
serotonin metabolism or circadian rhythm (or both), but the 
cause remains unknown. IS 

Management strategies aim to provide relief from individ­
ual attacks and prophylactically to suppress cluster episodes 

(Table 63.3). Acute treatment must be of rapid onset and able 
to be administered by the patient or family. Conventional anal­
gesics do not act quickly enough to provide relief, and all the 
current treatments of acute cluster headaches are difficult to 
administer to a patient who is restless and distracted with pain. 
Inbalation of oxygen is the traditional treatmen~ and inhala­
tion or instillation of local anesthetics into the nostril on the 
affected side may also be effective. The only ergotamines 
likely to be effective during the acute attack are those deliv­
ered by inhaler or injection. European studies indicate that 
self-administered injections of sumatriptan are effective.27 

The mainstay of cluster headache management is to sup­
press headaches during a cluster period. As shown in Table 
63.3, several drugs are effective. Drugs may also be used in 
combination (e.g., verapamil 80 mg qid with ergotamine 2 
mg hs).2s Treatment should be initiated as soon as a cluster 
period begins and continued for a few days beyond the ex­
pected duration of the cluster. Only the previous experience 
of each patient can be used to judge the duration of therapy. 
Each patient has a set length for the cluster period as well as 
a tendency to repeat the same time and symptom pattern of 
individual headaches. It is particularly important in the age 
group usually affected by cluster headaches to monitor pro­
phylactic drugs such as lithium, prednisone, ergotamine, in­
domethacin, calcium channel blockers, and methysergide for 
side effects. 

Tension-Stress (Muscle Contraction) Headaches 
Tension-stress headaches are the most frequent of all 
headaches encountered in clinical practice.to,IS In one study 
of family practice consultations, they accounted for 70% of 
all new headache patients. S These patients represent a select 
sample of all tension headache patients, as most sufferers are 
believed to manage their symptoms using simple analgesics 
or other strategies. Although physicians are familiar with the 
condition, it is difficult to define it because it presents in myr­
iad forms and is known by several names. The formal defi­
nition (Table 63.2) contains both positive and negative crite­
ria, but a common problem is to diagnose tension headaches 
only after searching for more interesting etiologies for the 
symptoms. 

The etiology and pathophysiology of tension headaches are 
poorly understood. Stress, psychological abnormalities, mus­
cle contraction, and abnormalities of neurotransmitters have 
been implicated.29,30 The clinical syndrome may represent 
more than one entry, and in many cases there is considerable 
overlap with migraine, 19 

As with migraine, more than 70% of tension headaches oc­
cur in women, and a substantial proportion of patients (40%) 
give a family history of similar symptoms. Tension head­
aches, however, tend to have their onset at an older age (70% 
after 20 years) and to produce symptoms daily or on several 
days per week, rather than occur as episodic attacks. 

The clinical picture is characterized by long periods (up to 
several years) of almost daily headaches that vary in inten­
sity throughout the day. Most patients keep going with daily 
activities, but going to bed early is characteristic. The pain is 



described in many ways, among which "pressure," "tight 
band," and "aching" predominate. Patients usually express ex­
haustion, and the patient's affect and body language convey 
weariness and frustration. Sleep disturbances are common. 

Physical examination may be negative or may reveal tight­
ness and tenderness of the muscles of the occipital area, pos­
terior neck, and shoulders. Physical examination is important 
to rule out secondary headache and to assist in establishing 
the therapeutic relationship. Attempts to treat the headaches 
with analgesics before establishing patient confidence in the 
diagnosis risk failure despite escalating use of analgesics in­
cluding narcotics. 

The treatment of tension headaches is frequently unsatis­
factory. Success depends on treatment of any underlying con­
dition (particularly depression), patient education about the 
nature of the condition, and the control of symptoms without 
creating dependence or other adverse effects (see Chapters 31 
and 32). Tension headache patients frequently take large 
quantities of analgesics, leading to gastrointestinal and other 
complications, or they use combination medicines containing 
sedatives. A wise investment during the history is to clarify 
all medication use, including nonprescription medication, and 
to explore previous encounters with physicians. Patients may 
have already been investigated extensively, and prior medical 
experiences color expectations and evaluation of management 
approaches. 

Acute episodes of headache are best managed by first-line 
analgesics, such as acetaminophen, aspirin, or ibuprofen. Nar­
cotics and combination drugs, especially those that contain 
barbiturates or caffeine, should be avoided. Nonsteroidal an­
tiintlanunatory drugs (NSAIDs) may be more effective than 
other analgesics,1O especially if prescribed on a regular sched­
ule for several days rather than on an as-needed basis. It is 
useful to teach the patient and family simple massage and re­
laxation techniques and to explore methods to resolve con­
flicts and enhance self-esteem. Not all patients require ex­
tensive counseling or biofeedback. The most significant 
predictor of symptom resolution after 1 year has been shown 
to be patient confidence that the problem had been fully dis­
cussed with a physician.8 In addition to treating underlying 
depression, amitriptyline and other antidepressants raise pain 
thresholds and play a significant role in enabling patients to 
manage symptoms. The effective dosage may be lower than 
that required for depressive illnesses. 

Secondary Headaches 
Headache is part of the clinical picture of many conditions. 
Particularly in children, frontal headache is a common ac­
companiment of fever. In all age groups, almost any condi­
tion of the head and neck and several systemic conditions can 
present as headache. A careful history combined with physi­
cal examination and other investigations where appropriate 
can almost always differentiate secondary from primary 
headache.3 

There is particular concern in family practice not to miss 
the rare but serious intracranial condition, especially brain tu­
mor. The symptoms of an intracranial lesion depend on its 
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size, location, and displacement effect on other tissues. No 
single characteristic headache picture can therefore be given. 
Suspicion should be raised about headaches of recent onset 
that appear to become steadily more severe, do not fit any of 
the primary classifications, and do not respond to first-line 
treatment. Close follow-up and repeated physical examina­
tions may detect the earliest neurologic abnonnalities, but if 
there is a high degree of suspicion, early radiologic investi­
gation or specialist consultation should be obtained. With in­
tracranial vascular lesions, the first symptom may be a cata­
strophic hemorrhage. 

A growing area of concern for family physicians is "re­
bound" headache, sometimes called chronic daily headache, 
which may represent up to 30% of headache consultations.3o 

These patients have headaches at least 15 days per month. 
These patients initially have tension, migraine, or secondary 
headaches but inappropriate and/or excessive use of medica­
tions sets up a vicious cycle in which the treatment itself ex­
acerbates and perpetuates headache. Drug-rebound headaches 
occur with analgesics, ergotamines, and triptans. In addition, 
headache may be an adverse effect of several drugs, includ­
ing NSAIDs.31 

Specific Headache Syndromes 
The literature describes several specific primary headache 
syndromes that are uncommon but may be encountered in 
practice (e.g., cough headache) (Table 63.1). These syn­
dromes are more common in men and are characterized by 
the severity of the pain and the potential for confusion with 
serious intracranial conditions. Despite the dramatic history, 
the conditions are generally benign and many respond to in­
domethacin. 18 Neuroimaging may be necessary to confirm the 
diagnosis. Explanation, reassurance, and symptom control are 
usually effective. 
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64 
Seizure Disorders 

Donald B. Middleton 

Approximately 10% of the population in the United States 
suffers a seizure at some point in life and between 1 % and 
3% develop epilepsy}-3 Because seizures are so commonly 
encountered, the family physician must be proficient in their 
management. IT the disorder is recurrent and unprovoked, the 
patient has epilepsy. The annual incidence of epilepsy is 
roughly 50 per 100,000 and the prevalence is 5 to 10 per 
1000.3,4 Epilepsy incidence is high in children ages 0 to 9 
years, plateaus in the 10- to 39-year-old population, drops to 
a low in 40- to 59-year-olds, and peaks in the elderly.',4 Be­
cause of a 3% risk of febrile seizures, nonepileptic seizures 
peak during childhood5 Although two initial seizures within 
24 hours may suggest a diagnosis of epilepsy. the prognosis 
is the same as for a single seizure. On the other hand, a sin­
gle seizure in the presence of a significant lesion on neu­
roimaging Of a diagnostic electroencephalogram (EEG) qual­
ifies as epilepsy.6 Most nonepileptic seizures are clonic-tonic, 
whereas the most common form of epilepsy is the complex 
partial seizure. 

Background 
A seizure is a spontaneous, transient burst of abnormal, usu­
ally time-limited, involuntary brain activity. Table 64.1 lists 
possible causes. Pathologic changes in the brain that induce 
convulsions include anoxic degeneration, focal neuronal loss, 
neoplasia, and sclerosis.4 Idiopathic hippocampal sclerosis is 
the major finding with complex partial seizures of temporal 
lobe origin. Although the majority of seizures are provoked re­
sponses to central nervous system (CNS) stressors like fever 
or are reflex responses to certain stimuli like a pulsating 
light, close to 30% of all seizure disorders, the primary epilep­
sies, have a specific genetic inheritance pattern, such as the 
autosomal-dominant pattern of tuberous sclerosis. Studies of 
monozygotic twins demonstrating a 90% concordance rate for 

epilepsy and EEG abnormalities in other family members sup­
port this genetic link.' Specific chromosomal loci are linked to 
some syndromes' Although heredity plays its greatest role in 
epilepsy with onset before age 5 years, a seizure occurring prior 
to age 10 years or after age 30 years is still most commonly a 
reaction to a noxious stimulus or acquired pathology. 8 

Secondary epilepsies or seizures usually have identifiable 
acquired causes. For example, 30% of patients with intracra­
nial hematomas, 15% of those with depressed skull fracture, 
and up to 5% of those hospitalized for abnormalities of con­
sciousness develop chronic epilepsy. With head trauma the 
overall 5-year risk of epilepsy is about 2%, but early-onset 
seizures following impact are almost never a sign of im­
pending epilepsy.' About 40% of people with brain tumors 
seize. An extremely common cause of convulsions, drugs 
known to induce seizures are listed in Table 64.2. Sleep cy­
cle plays a pivotal role in some people. About 20% of pa­
tients have seizures only during hours of sleep, making diag­
nosis difficult, whereas 40% have seizures only during periods 
of alertness. Although supported historically, linking seizures 
to the menstrual cycle (catamenial) has proven to be diffi­
cult.8 Overall during childhood, 68% of epilepsy is idiopathic, 
20% congenital, 5% traumatic, 4% postinfection, and 1 % each 
vascular, neoplastic, or degenerative. For adults. 55% is 
idiopathic. 16% vascular, 11 % neoplastic, 10% traumatic, 
3% congenital, 3% degenerative, and 2% postinfection.9. 10 

Nonepileptic seizures are most commonly due to infection, 
fever, metabolic derangement, trauma, stroke, drugs, cardio­
vascular causes, or tumor, or are idiopathic. 

Classification 
Classification of seizure disorders is critical to effective treat­
ment and accurate prognosis (Table 64.3). Generalized 
seizures arise simultaneously from both cerebral hemispheres, 



538 Donald B. Middleton 

Table 64.1. Categories of Seizure Etiologies with Examples 
Reactive seizures 
Transient stress or injury in the normal population: sleep deprivation, fever, metabolic disturbance (e.g., hypoglycemia from 

fastingl, drug withdrawal or ingestion 
Reflex epilepsy-visual: photic stimulation, patterns, video games, television, specific images; auditory: music, specific sound; 

somatosensory: touch, tooth brushing, water immersion; psychic: calculation, reading, startle, intense focus; motor: swallow­
ing, eye movement 

Primary epilepsy: genetic factors 
Low seizure threshold, often exacerbated by stress, infection, drugs 
Specific genetic abnormality with seizures: autosomal-dominant inheritance for typical absence (petit mal) seizure, Down syn­

drome 
Structural abnormality: neurofibromatosis, hippocampal sclerosis, tuberous sclerosis, Sturge-Weber syndrome 
Metabolic abnormality: phenylketonuria, Tay-Sachs, mitochondrial encephalomyelopathy; biotinidase deficiency; glycogen or 

lipid storage diseases 
Cryptogenic: unknown causes 
Idiopathic epilepsy syndromes 

Secondary acquired epilepsy or seizures 
Congenital lesions: porencephalic cyst, cerebral atrophy or dysplasia, ganglioglioma, hamartoma 
Head trauma: skull fracture; epidural, subdural, intracranial hematoma or effusion; contusion, concussion, birth trauma 
Infection: meningitis, encephalitis; HIV, TORCHS agents, Lyme disease, shigellosis, tuberculosis, abscess, tetanus toxin, para-

sites 
Brain tumor: primary, metastatic; granulomas; lymphoma, leukemia 
Cerebrovascular diseases: arteriovenous malformation, hypertensive crisis, stroke, cerebral arteritis, cavernous hemangioma, 

subarachnoid hemorrhage, venous sinus thrombosis, unruptured intracranial aneurysm; cardiac arrhythmia or arrest; syncope; 
encephalomalacia 

Systemic toxins or drugs (see Table 64.2): alcohol, cocaine; heavy metals (lead); immunization (DTaP); carbon monoxide; ma­
ternal drug use (neonates); venom (black widow spider, scorpion) 

Metabolic disorder: hypoglycemia, hyperglycemia, hyponatremia, hypomagnesemia, hypocalcemia, hyperosmolality; renal fail-
ure, liver failure; porphyria; pyridoxine deficiency; acute respiratory alkalosis; Whipple's disease 

Collagen vascular disease: systemic lupus erythematosus, polyarteritis nodosa, Behc;et's syndrome 
Demyelinating or degenerative disease: multiple sclerosis, subacute sclerosing panencephalitis, Alzheimer's disease 
Blood dyscrasia: sickle cell disease, thrombotic thrombocytopenic purpura 
Other: dementia, eclampsia, allergic disorders (anaphylaxis) 

HIV = human immunodeficiency virus; TORCHS = toxoplasmosis, other virus, rubella, cytomegalovirus, herpesvirus, syphilis; 
DTaP = diphtheria/tetanus/acellular pertussis. 

whereas partial seizures (localization-related) are at least ini- tenned simple; if consciousness is altered, it is called com­
tially localized to part of one hemisphere. Partial seizures can plex. Partial seizures may generalize to tonic-clonic seizures; 
be limited to (1) any motor group, commonly the face or up- in fact the aura preceding a generalized seizure is a partial 
per extremity since these body parts have the largest neuronal seizure. Automatisms are purposeless disorders of behavior 
representation; (2) any sensory complaint; or (3) any psychic and occur in at least 50% of complex partial convulsions. In 
symptom. If consciousness is preserved, the partial seizure is addition to this overall general classification of seizures is a 

Table 64.2. Drugs that Can Cause or Worsen Seizures 
Cold remedies: phenylpropanolamine, ephedrine, antihistamines including over-the-counter agents 
Asthma treatments: terbutaline, theophylline, aminophylline, high-dose steroids 
Antibiotics: penicillin, ceftazidime, imipenem, isoniazid, quinolones, cycloserine, metronidazole, mefloquine, acyclovir, ganci­

clovir, others 
Drugs of abuse: alcohol, phencyclidine, amphetamine, cocaine (crack), lysergic acid diethylamide (LSD), marijuana overdose 
Chemotherapeutic agents: methotrexate, bischloroethylnitrosourea (carmustine) (BeNU), asparaginase, ornithine-ketoacid 

transaminase-3 (OKT3), tacrolimus (FK-506) 
Agents for mental illness: haloperidol, trifluoperazine, chlorpromazine; amitriptyline, maprotiline, imipramine, doxepin, fluoxe~ 

tine; methylphenidate; bupropion; lithium; flumazenil (in benzodiazepine-dependency) 
Anesthetics and pain medications: ketamine, halothane, enflurane, methohexital; local anesthetic (lidocaine); meperidine, fen-

tanyl, tramadol; general anesthesia 
Antidiabetic medications: insulin; oral antidiabetic medications (all currently available agents) 
Household products: insect repellants, lindane (benzene hexachloride), insecticides 
Other: cyclosporine, interferons, strychnine, some beta~blockers, atropine eye drops; "health" and "diet" preparations, immu­

nizations (DTaP), radiographic contrast agents 
Withdrawal seizures: alcohol, barbiturates, antiepileptic drugs, amphetamines, opiates, benzodiazepines (especially alprazo­

lam), baclofen, allopurinol 



Table 64.3. Classification of Epileptic Seizures 

Generalized seizures 
Convulsive (grand mal) 

Tonic 
Clonic 
Tonic-clonic 

Nonconvulsive 
Absence (petit mal) 
Atypical absence 
Myoclonic 
Atonic 

Partial (localization-related) seizures 
Simple (consciousness unimpaired) 

Motor 
Somatosensory or special sensory 
Autonomic 
Psychic 

Complex (consciousness impaired) 
Simple progressing to loss of consciousness 
Loss of consciousness at onset 

Evolving to secondary generalized tonic-clonic seizures 

Unclassified seizures 
Neonatal seizures 
Infantile spasms 
Other syndrome related seizures 

Source: Commission on Classification and Terminology. Pro­
posal for revised clinical and electrocardiographic classification 
o.f epileptic seizures. Epilepsia 1981;22:491-501, with permis­
sion. 

classification of the epilepsies and epileptic syndromes that 
further defines epilepsy by whether it is idiopathic (primary), 
symptomatic (secondary), or cryptogenic (unknown)4.6 Ex­
amples of these disorders are infantile spasms, juvenile myo­
clonic epilepsy, and Lennox-Gastaut syndrome, which can en­
compass both partial and generalized seizures. Their 
classification, treatments, and prognoses are covered in detail 
elsewhere.4,6-8,11,12 

Clinical Manifestations 

Generalized Seizures 
Major motor seizures are usually easily recognized. The sud­
den onset of tonic muscular contractions, apnea, cyanosis, and 
rolled-back eyes usually evolves into generalized clonus. A 
short, high-pitched cry precedes aod a sigh follows some gen­
eralized seizures. Although micturition and defecation are com­
mon, either can occur with other diagnoses. Chewing that trau­
matizes the tongue is most suggestive of a seizure. Convulsions 
(motor system) usually last I to 2 minutes but may continue 
for as long as 15 minutes without indicating status. The com­
monly encountered Todd's postictal paralysis, drowsiness, 
headache, aod hyperreflexia, aoy of which may persist up to 
24 hours, reflect a general "switching off' of CNS function 
while neurons recover from the seizure activity. 

Specific generalized epilepsy syndromes during childhood 
include the Lennox-Gastaut syndrome, which includes two or 
more types of seizure. Behavioral problems and mental re-
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tardation are usual with this syndrome. Half the cases have 
structural lesions. Another more common example, juvenile 
myoclonic epilepsy, usually afflicts persons aged 8 to 20 
years, accounts for 5% of childhood epilepsy, aod is linked 
to a specific chromosome locus.4 It presents with early morn­
ing myoclonic jerks while performing simple daily tasks such 
as brushing the hair. Later it may evolve into tonic-clonic 
epilepsy that requires lifelong treatment.12 Photic stimulation 
tends to precipitate these seizures. Other forms of generalized 
seizures are more difficult to recognize. Atonic seizures or 
drop attacks usually start during childhood and raoge from a 
simple head drop for a few seconds to total collapse with 
serious injury. Patients revive almost immediately without 
postictal symptoms. About 10% of epileptic children have 
typical absence spells (petit mal), which are brief (10-30 sec­
onds) losses of consciousness without motor activity, except 
perhaps lip smacking or eyelid blinking and are characterized 
by an unresponsive, blank facial stare. Most importantly pa­
tients have no aura or postictal change and rarely suffer loss 
of body tone. Absence spells develop at 5 to 10 years of age 
and are rare after age 30. Hyperventilation precipitates these 
sometimes difficult to recognize seizures. Another 10% have 
atypical absence spells that usually have some motor activity 
of the face and extremities, last longer than 30 seconds, and 
create postictial confusion. Additionally, onset and cessation 
may be less abrupt than with typical absence spells. All of 
these seizure types may occur hundreds of times a day.7,8,12 

Partial Seizures 
Partial seizures can present with any of a multitude of symp­
toms (Table 64.4). Most simple partial seizures (SPSs) last 
only IOta 30 seconds but may be followed by events such as 
temporary postictal paralysis. An example of a motor SPS, 
jacksonian march is the orderly, progressive spread of local­
ized clonic activity (e.g., from the thumb up the arm to in-

Table 64.4. Findings in Partial Seizures 

Simple (40% of cases): consciousness maintained 
Autonomic: pallor, flushing, sweating, cardiac arrhythmia, 

hypertension, micturition, piloerection, nausea, dizzi­
ness, salivation, swallowing, apnea, epigasuic rising sen­
sation (like a roller coaster), pupillary dilatation 

Motor: version (head or eye turning), focal (movement or 
paralysis), postural change, eyelid twitching, speech dys­
function, jacksonian march, gelastic (laughing), fencer's 
posture, paralysis, hemiballismus, cursive (running) 

Sensory: smells, visual changes (flashes, hallucinations, 
macro- or micropsis), auditory distortions, tastes, dizzi­
ness; paresthesias, chest discomfort, headache, abdomi­
nal pain 

Psychic: delusions, fear, anger, deja vu, jamais vu, day­
dreams, depersonalization 

Complex (60% of cases): consciousness altered 
Stare, unresponsiveness, dystonic positioning of arm, hand 

or head 
Automatisms: chewing, lip movement, vocalizations, fum­

bling or picking gestures, aimless walking, undressing, 
emotional outbursts, repetitive movements 

Amnesia, transient aphasia, fugue state 
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valve an entire side of the body) without loss of conscious­
ness. Gelastic epilepsy presents as inappropriate laughter in 
nonhurnorous situations; uncinate fits present with olfactory 
auras. Benign partial epilepsy with centrotemporal spikes 
(BECTS), also known as rolandic epilepsy, is an inherited dis­
order that affects about 15% of children with epilepsy, with 
its onset usually between age 2 and 14 years. Noctnmal gut­
tural noises, dysphasias, paresthesias about the face, and tonic 
face or ann contractions that may generalize characterize 
BECTS. Nenrologic evaluation is normal. About 20% of these 
children have only one seizure, whereas another 25% are 
shackled by repetitive convulsions unless treated. These 
seizures cease during adolescence. A last example of SPS is 
the continuous partial epilepsy that can incapacitate patients 
with brain tumors, cerebral anoxia, stroke, or Rasmussen en­
cephalitis following a febrile illness. It may lead to heutiple­
gia, aphasia, or other permanent neurologic loss. 

Complex partial seizures (CPSs) usually last I to 2 minutes. 
Automatisms occur in 50% to 75% of CPS cases. Temporal lobe 
(psychomotor) epilepsy is associated with an aura such as vague 
abdominal pain, psychialric dysfunction, or memory loss.1.!2 
Seizures arising from the temporal lobe may be SPSs with il­
lusions, smells, or epigastric distress in an alert patient or CPSs 
with automatisms, amnesia, and postictal confusion. Either fonn 
may generalize into a tonic-clonic convulsion. 

In childhood epilepsy 21 % of seizures are CPS, 19% gen­
eralized tonic-clonic, 12% absence, 11 % SPS, 11 % other 
generalized, 7% simultaneous multiple types, 14% myoclonic, 
and 5% other.1.!o.!, In adult epilepsy 39% of seizures are CPS, 
25% generalized tonic-clonic, 21 % SPS, 9% other, 4% other 
generalized, and 2% myoclonic,1,IO,13 Most nonepileptic 
seizures are motor convulsions. In addition to the disorder 
brought about by the seizure itself, complications of seizures 
are often significant: oral lacerations, dislocations and frac­
tures (vertebral, jaw, humeral, sknll), burns, drowning, aspi­
ration pneumonia, arrhythmia, pulmonary edema, myocardial 
infarction, and death. Trauma from observers trying to sup­
press the seizure is also problematic. Death can be related to 
the seizure itself, due to accident, caused by pulmonary or 
cardiac complications, or due to suicide. Sudden, expected 
death occurs in 1 to 2 cases per 1000 per year.6 

Diagnosis 
Specific attention to the details of the history is the only crit­
ical diagnostic maneuver, but because of the patient's amne­
sia for the event, details may be difficult to ascertain. Ques­
tioning witnesses greatly enhances historical accuracy 
especially if home videos of spells are available. The patient's 
age, presenting complaint, birth history, childhood illnesses, 
family history, habits, and psychological stresses should be 
recorded. Determining the exact events before, during, and 
after the convulsion offers the best chance of achieving an ac­
curate diagnosis. For example specifics regarding the aura can 
serve to localize a lesion in the brain. 14 Any subsequent mo­
tor activity, the body parts involved, the exact sensory ab-

normality, the progression of the seizure, the time of day of 
the event, the length of the event, the rate of recurrence, as­
sociated problems, and the postictal state all serve to enhance 
recognition of a specific seizure disorder. 

Drugs, especially alcohol, frequently enhance seizure ac­
tivity. Hence, a careful drug history is essential (see Table 
64.2). Unfortunately, over-the-counter agents such as anti­
histamines are often at fault. The careful clinician will un­
cover all agents being taken, therapeutic or otherwise, and pe­
ruse a reference resource for the possibility of drug-induced 
convulsions. Simple drug avoidance is then curative. Careful 
prescribing after checking whether a particular pharmaceuti­
cal can worsen seizure disorders is paramount. 

Complementing a good general physical examination is the 
special attention accorded to the neurologic examination and 
to the stigmata of congenital infection and chromosomal dis­
orders. For example, close inspection of the skin may reveal 
the port-wine stain of Sturge-Weber syndrome or a melanoma 
suggesting metastasis as the cause of the seizures. 

Although routine laboratory studies offer liutited help in 
epilepsy, some basic investigations are mandatory for a 
nonepileptic seizure. Serum electrolytes, glucose, calcium, 
magnesium, and complete blood count (CBC) are routine, but 
a lumbar puncture is indicated only if meningitis, encephali­
tis, or CNS trauma is possible. As an aid to diagnosis, serum 
prolactin or creatinine phosphokinase levels can be high up 
to 30 minutes after a seizure.4 When drug abuse or withdrawal 
is suspected, especially in cases of unexplained first seizures, 
a drug and toxin screen is appropriate. S In some instances 
other evaluations are helpful: (1) assessment of renal, liver or 
cardiopulmonary function; (2) a search for lead, mercury, or 
carbon monoxide poisoning; (3) tests for metabolic derange­
ments such as thyrotoxicosis and porphyria, or amino acid 
disorders such as phenylketonuria; or (4) measurement of 
blood gases for pH alteration or oxygen deficiency. A chest 
radiograph may reveal a tumor in a smoker, or an electrocar­
diogram (BeG) or Holter monitor an arrhythmia in a patient 
with episodic unconsciousness or a family history of sudden 
death. Wood's lamp examination of the skin helps to elimi­
nate tuberous sclerosis, and ophthalmologic evaluation can 
diagnose a phakoma or infectious disease. 

EEG provides a diagnosis in 30% to 50% of first-time epilep­
tic patients, but with repeated testing up to 90% of epilepsy can 
be categorized.I,IS The EEG serves to identify a specific seizure 
entity such as the classical three per second spike and wave 
pattern of absence spells or the repeating spike localized over 
the rolandic fissure found in BECTS. This invaluable tool also 
can localize a lesion in the brain, as with the abnonnal spiking 
discharge found over a frontal lobe brain tumor. Unfortunately, 
up to 2% of normal children without seizures have a genetic 
trait causing epileptiform spikes on their EEGs, liutiting EEG 
accuracy.6 If a patient is thought to have epilepsy clinically, an 
abnonnal EEG has over a 95% positive predictive value. IS 
However, one third of suspect individuals with a negative BEG 
will still eventually prove to be epileptic.4 The accuracy of the 
EEG can be enhanced through sleep deprivation, hyperventi­
lation, and photic stimulation. A 24-hour ambulatory EEG 



monitor can reveal a seizure frequency much greater than ex­
pected from observer reports. 16 

Although magnetic resonance imaging (MRI) is preferred 
to computed tomography (CT) because of accuracy for small 
lesions such as lacunar infarcts, both are useful adjuncts to 
identify structural lesions like CNS bleeding. In generaL per­
sons with partial seizures (except BECTS). with abnormal neu­
rologic examinations, or with focal EEGs, and those over 18 
years old require a CNS imaging evaluation to exclude patho­
logic lesions. 14,17,18 In childhood seizures, MRI may reveal an 
etiology (sometimes correctable) in the face of an abnormal neu­
rologic examination (55%), status epilepticus (SE) (27%), or par­
tial seizures (15%),17 Other fruitful evaluations in selected cases 
include cerebral angiography and positron emission tomography 
(PET) scans prior to surgery, video EEG to identify nonepilep­
tic seizure of psychogenic origin (fonnedy called pseudo­
')ei7ure), and psychometric studies to identify focal cognitive de­
fects and psychological disease. In young women, especially 
prior to treatment, a pregnancy test may prove helpful. I'! 

Differential Entities 
Many conditions that look like seizures are not. 8,12 In infants, 
gastroesophageal reflux, shuddering, and benign myoclonus 
mimic convulsions. Toddlers with breath-holding spells (both 
cyanotic and pallid) are particularly difficult to segregate from 
those with seizures, Concussion. hyperventilation, rage, drug 
reactions, startle response, and diseases such as tetanus can 
all produce seizure-like activity. One entity, episodic dyscon­
trol, consists of inappropriate violent and destructive behav­
ior in otherwise nonnal patients, :;.ome of whom have an ab­
nOl111al EEG. In adult~ syncope is the greatest deceiver 
because it may in fact be accompanied hy seizure activity ~ec­
ondary to poor cerebral oxygenation. Psychogenic seizure'>, 
panic disorder, alcoholic blackouts, transient global amnesia, 
and hyperventilation syndrome are particularly common con­
founding problems in adults. 

Behavior dysfunction, especially depression, account') for a 
great deal of confusion. About 20% of cases referred to seizure 
evaluation clinics are psychogenic seizures best diagnosed 
through video EEG and often difficult to distinguish from 
frontal lobe epilepsy.4.l9 Psychogenic seizures can coexist with 
Uue epilepsy and carry a ri:;.k of suicideY> Psychiatric consul­
tation may help. Of course many ~eizure disorder:;. have in­
eluctable psychological consequence~, including depres:;.ion, 
that may themselves require treatrnent.20•21 

Neurologic disease can be camouflaged as a seizure disor­
der. Shuddering attacks. hereditary chin tremble, familial 
choreoathetosis, Tourette's syndrome, migraine, narcolepsy, 
transient ischemic attacks, extrapyramidal disorders, dys­
somnias (sleep walking, night terror~, partial cataplcxy, sleep 
apnea). benign paroxysmal vertigo. and tics all masquerade 
as seizures. Multiple sclerosis, parkinsonism, and carcinoid 
may :;.imulate epilepsy.7.8·ll.n However, persons with these 
conditions usually have nonnal EEGs and in general will not 
improve with antiepileptic drugs (AED:;.).24.25 
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Management 
During the seizure the patient should be turned onto one side, 
clothing and jewelry around the neck should be loosened and 
eyeglasses removed. No attempt should be made to insert any­
thing into the mouth. Medical help may be needed if a seizure 
persists longer than 3 to 5 minutes. Initial medical manage­
ment includes correction of all identifiable seiLure etiologies. 
Unles~ a patient remains ill, is at high risk, or lives without 
adequate supervision, hospitalization is not necessary. Be­
cause of amnesia for the event, many appreciate a description 
of what transpired. For any discharged patient follow-up plans 
need to be definitive. 

Persons with one or several seizures related to a single event 
like hypoglycemia usually require no further evaluation or 
treatment aimed specifically at seizure control. Individuals 
with first-time unexplained seizures have a recurrence risk of 
less than 50%. and less than 25% develop epilepsy.4.6 The 
EEG and seizure etiology are the most important prognostic 
factor~, but time since last seizure, age, and seizure type are 
al~o predictive. Tn the 5% to 10% of the population who have 
one unprovoked ')eizure, only 30% ever go to see a physician. 
About 10% of these patients develop epilepsy. In contradis­
tinction, SOC/r; of those with a second unprovoked sei7UIe de­
velop epilepsy.7 High-risk factors are brain injury, a stroke, 
cancer, or an abnonnal ERG. A low-risk profile includes a nor­
mal EEG. negative family history, nomlal physical examina­
tion, lack of head trauma, and a nonnal head CT scan or MRL 

Whether all persons with unprovoked convulsions need 
AED treatment is controversiaL Many medications have con­
siderable side effect~ including worscning of seizurcs, organ 
damage, or even death, so delaying treatment until a ~econd 
episode i~ justifiable.16 Additionally, treatment does not guar­
antee succe~s, as 200;(1 to 30% of patients on AEDs still suf­
fer from some seizures, and the effects of these drugs on long­
tel111 prognosi,) are unknown,17 

The major drugs utilized in the treatment of seizure disor­
ders are li<.;ted in Tahle 64.5. Although some drugs like etho­
suximide or phenytoin can be given quickly to reach thera­
peutic levels, others arc best introduced slowly and raised to 
the lowest dose that prevents seizures but does not produce 
major side effects (Table 64.6). The many deleterious effects 
of the~e medications arc reviewed in various pharmaceutical 
references such as the Hospital Formulary.28 Side cffects are 
le~s frequent once a drug has been used for several months. 
Because most anticonvulsants have numerous drug interac­
tions (Table 64.7), reviewing: a standard reference prior to pre­
scription is advisable,::x 

In general, a single agent pushed to the point of seizure 
control or to just short of toxicity i~ superior to multiple-drug 
therapy.11.27.29 AED levels and blood tests for toxicity guide 
dosage changes but are not critical,29,30 At least for the first 
3 to 6 months of treatment, prudence dictates close monitor­
ing of hepatic function and CBCs, Thereafter, semiannual or 
annual checks may be ~atisfactory, Given in tandem, AEDs 
may augment each other's toxicity. For example, because of 
intestinal and livef toxicity, valproate mixes poorly with other 
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Table 64.5. Commonly Prescribed Antiepile~ic Drugs and Indications 
Dose 

Drug T1/2 
Adult (mg) Pediatric (mwkg) TL 

(trade name) Route (hours) SD UDD SD UDD' # DD (/,WmL) 

Phenytoinb PO 12-48 15-20 200-700 15-20, 5-15 1-3 10-20 
(Dilantin) IV mglkg, max 1500 

max 1500 

Fosphenytoinc IV 12-48 15-30 300-1000 15-30 6-9 1-3 10-20 
(Cerebyx) 1M mglkg, (Phenytoin) 

max 2250 

Valproic acidd PO 4-12 500 1000-2500 10-15 30-60 2-4 50---120 
(Depakene) PR 

Divalproex PO 4-18 500 1000-2500 10-15 30-60 1-3 50-120 
(Depakote) 

Valproatee IV 4-18 500 1000-2500 10-15 30-60 1-3 50-120 
(Depacon) 

Carbamezapine PO 8-17 200 400-2000 5-10 10-30 2-4 6-12 
(Tegretol) 

Oxcarbazepine PO 10-17 300 600-2400 8-10 600- 6-12 
(Trileptal) 1800 mg 

Ethosuximide PO 30-60 500 750-2000 10-20 10-40 40-100 
(Zarontin) 

Primidone PO 5-15 250 250-1500 10 10-30 3-4 5-12 
(Mysofine) (Primidone) (Primidone) 

Phenobarbital PO 40-140 300--800 60--300 4 PO 4-8 2-3 20-30 
(luminal) IV 10--20 IV 

(1M rare) 

Gabapentin PO 4-10 300 900-3600 10-15 10-50 3-4 "2 
(Neurontin) 

lamotrigine PO 15--60 50-100 10~OO 0.15--0.6 1-5 1-2 2-4 
(Lamictal 

Clonazepam PO 20-50 1.5-2 0.01-0.03 0.05-0.2 2-3 20-80 
(Klonopin) nglmL 

Topiramate PO 20-30 50 400-1600 1-3 5-9 1-2 NE 
(Topamax) 

Tiagabine PO 7-9 4-56 4 mg 4-32 mg 2-4 Up to 550 
(Gabitril) nglmL 

Levetiracetam PO 6-10 500 500-3000 NR NR NE 
(Keppra) 

Zonisamide PO 50-70 100 300-800 NR NR 1-2 Estimate 
(Zonegran) 20 

Tl/2 - half life: SO - starting dose; UDD - usual daily dose; #00 - number doses daily: TL - therapeutic level: GM - grand mal; PM - petit 
mal; SPS = simple partial seizure; CPS = complex partial seizure; MYO = myoclonic seizure; FS = febrile seizure; MIX = mixed disorder; FL = 
first line; A =: alternative; AO = adjunctive only; X = limited use; C = capsule; T = tablet; CSP = sprinkles; I = injection; 5 = syrup; V = vial; 
B = bottle; T(DR) = delayed release; CT = chewable tablet; XR or ER = extended release; E = elixir; PI = powder for injection; SE = status epilep-
ticus; NR = not recommended; NE = not established; NA = not available. 

aLimit is adult maximal dose. 

bphenytoin: May be given IV at s50 mglmin rate. 

cFosphenytoin: Usually ordered as phenytoin equivalent {PEl at 3/2 of listed doses (75 mg fosphenytoin = 50 mg phenytoin); given IV at s150 
mglmin rate. 

dValproic acid: rectal route-dilute 1 to 1 with water, retention enema 17-20 mglkg initial dose, then 10-15 mglkg.. q8h. 

evalproate: Given IV at s20 mglmin. 

Other drugs: clorazepate (Tranxene-T), ethotoin (Peganone), methsuximide (Celontin). 
Source: (lllacy CF, Armstrong ll, Goldman MP, lance lL. Drug information handbook, 9th ed. Hudson, OH: lexi-Corp, 2001-2002. (2) Red 
book update, May 2001. Montvale, NJ: Medical Economics, 2001. 



Dosage forms (mg) 
100 C; 30, 100 C (XR); 

50CT; 30/5 ml, 125/5 ml, 
(5, 240 ml B); 50 ml I 
(2,5 ml V) 

75/mll 
(2,10 ml V) 

250 C; 250/5 ml 5 
(5, 50, 480 ml B) 

125, 250, 500 T (DR); 
SOOT (ER) 

100 mg/mll 
(5 ml VI 

200, 300 C(XR); 200 T; 
100 CT; 100,200, 
400 T(XR); 100/5 ml 5 

150, 300, 600 T 

250 C; 250/5 ml 5 
(473 ml B) 

250/5 ml S (240 ml B); 
50,250 T 

16 C; 8,15,16,32 
60, 65, 100 T; 15/5, 
20/5 ml E; 30, 60, 
65, 130/ml I; 120 PI 

100, 300, 400 C; 600, 
800 T; 100/ml liquid 
mix available 

25, 100, 150, 200 T; 
2,5,25 CT; 

0.5,1,2 T 

15,25 CSP; 
25, 100, 200 T 

4,12,16,20 T 

250, 500, 750 T 

100C 

Seizure type 

GM PM SPS CPS MY FS MIX 
Fl Fl Fl A 

Fl Fl Fl Fl Fl Fl Fl 

fl Fl Fl fl fl fl fl 

fl fl fl A 

A fl fl A 

Fl 

A A A A 

A A A A 

AO AO AO 

Fl A Fl Fl A A 

A A A 

A AD AD AD AO 

AO AO AO 

AO AO 

AD AD 
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Special uses 

Frequently used for post 
trauma or stroke 
prophylaxis; oral liquids 
unreliable; nonlinear 
dose to serum level curve 

For SE or unconscious state 

For unconscious state 

Children age 4 yrs and 
older and adults 

Useful for akinetic seizures 

Average cost 
($) month 

Brand Generic 

30 26 

217 83 

107 NA 

65 48 

105 NA 

93 NA 

limited use due to behavior 138 65 
changes 

limited use due to behavior 
changes 

Age 12 yrs and older, not 
necessary to monitor 
level 

Lower dose if on valproic 
acid; age 2 yrs and older 

Useful for alkinetic 
seizures 

Age 2 yrs and older 

Age 1 2 yrs and older 

Age 1 6 yrs and older 

Age 16 yrs and older 

10 

139 NA 

189 NA 

62 54 

222 NA 

130 NA 

110 NA 

165 NA 

AEDs, especially in young children. Also, multiple seizure drug. Some AEDs such as gabapentin should only be utilized 
and nonseizure drugs affect serum levels of AEDs (Table as adjunctive medications. 
64.7). For example. carbamazepine levels are influenced by 
diltiazem. erythromycin, phenytoin, and phenobarbital, 
among others. Phenytoin interacts with a host of drugs. There- Drugs of Choice 
fore, before adding any agent to a patient's regimen, a care· Primary generalized seizures regardless of type are best 
ful review of drug interactions (hand-held computer systems treated with valproate, which provides effective monotherapy 
have useful programs) is warranted. Only 10% of patients in 80% of cases.23•27 Divalproex produces fewer gastroin­
with poor seizure control on one drug achieve good control testinal side effects. For tonic-clonic seizures lamotrigine, car­
on two or more drugs, but failure to respond to anyone drug bamazepine, or phenytoin are also good selections. Phenytoin 
does not preclude good response to a different agent.29 Hence, is by far the most cost-efficient drug available. For absence 
drugs should be tried in series rather than parallel.27•29 Shift- spells if valproate cannot be tolerated or if no other seizure 
ing from one drug to another is best accomplished by simul- type coexists, ethosuximide is an ideal choice. Lamotrigine 
taneous tapering of the old agent and initiation of the new can be added to or substituted for any of these drugs if con-
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Table 64.6. Major Antiepileptic Side Effects 
Carbamazepine/oxcarbazepine 

Clonazepam/clorazepate 

Ethosuximide/methsuximide 

Gabapentin 
Lamotrigine 

Levetiracetam 
Phenobarbital 

Phenytoin 

Primidone 
Tiagabine 

Topiramate 
Valproate/divalproex 

Zonisamide 

Gastrointestinal upset, sleepiness, blurred vision, hepatic failure, bone marrow toxicity, 
diplopia, allergic rash, nausea; impaired task performance; hyponatremia 

Sleepiness, irritability, depression, salivation, hyperactivity, ataxia, withdrawal seizures, 
anorexia 

Abdominal pain, rash, hepatic failure, leukopenia, nausea, bone marrow failure, drowsiness, 
hiccups, dystonia, abnormal behavior 

Sleepiness, fatigue, ataxia, dizziness, gastrointestinal upset 
Rash, dizziness, tremor, ataxia, diplopia, headache, gastrointestinal upset; Stevens-Johnson 

syndrome 
Sedation, fatigue, incoordination, psychosis, anemia, leukocytopenia 
Sedation, depression, mental dullness, hyperactivity, rash; irritability, sleep disturbance in 

children; osteomalacia 
Gastrointestinal upset, nystagmus, hirsutism, acne, gingival hyperplasia, dysarthria, fatigue, 

ataxia, hepatic failure, bone marrow toxicity, rash, hypotension, lymphadenopathy, anemia 
(folate deficiency), neuropathy; inattention, dullness; osteomalacia; facial coarsening 

Similar to phenobarbital plus aggression 
Confusion, sedation, depression, dizziness, psychosis, paresthesia, language or speech 

dysfunction, gastrointestinal upset 
Psychomotor slowness, sedation, fatigue, abulia, paresthesia, renal stones 
Gastrointestinal upset, tremor, hepatic failure, weight change (usually gain), hair loss, 

pancreatitis, thrombocytopenia, edema 
Sedation, dizziness, confusion, headache, anorexia, renal stones 

trol is inadequate. Juvenile myoclonic epilepsy usually re­
sponds dramatically to valproate. Unfortunately, myoclonic 
seizures responding poorly to valproate also respond poorly 
to other agents and may be difficult to control. Clonazepam 

can be tried. Because of drug-related personality disorders, 
primidone and phenobarbital are last choices or best avoided 
for chronic therapy. 

Partial seizures are best treated with carbamazepine or 

Table 64.7. Common Antiepileptic Drug (AED) Interactions 

Carbamazepine!oxcarbazepine 

Clonazeparnlclorazepate 

Ethosuximide/methsuximide 

Gabapentin 

Lamotrigine 

Levetiracetam 

Phenobarbital/primidone 

Phenytoin 

Tiagabine 
Topiramate 

Valproic acid 

Zonisamide 

Variable effect: phenytoin, phenobarbital, valproic acid, primidone; theophylline; lithium 
Toxicity increased: verapamil, diltiazem; isoniazid, clarithromycin, erythromycin; fluoxetine, 

monoamine oxidase inhibitors; propoxyphene; cimetidine; danazol 
Decreased effect: doxycycline, haloperidol, warfarin, oral contraceptives, corticosteroids; 

cyclosporine; imipramine; mebendazole; methadone; thyroid hormone 

Toxicity increased: valproic acid (coadministration contraindicated) 
Serum level decreased: phenytoin, barbiturate, primidone 

Toxicity increased: most other AEDs 

None known 

Increased serum level: valproic acid 
Decreased serum level: phenobarbital, phenytoin, carbamazepine 

None known 
Variable effect: phenytoin 
Toxicity increased: clorazepate, valproic acid; monoamine oxidase inhibitors; disulfiram; 

chloramphenicol 
Decreased effect: warfarin; corticosteroids, oral contraceptive, tricyclic antidepressant; 

griseofulvin, doxycycline; verapamil, nifedipine 

Decreased effect: carbamazepine, amiodarone, rifampin, folic acid, barbiturates, chronic 
alcohol use, theophylline, chemotherapy 

Increased effect isoniazid, ticlopidine, fluconazole, trimethoprim, nifedipine, omeprazole, 
fluoroquinolones, selective serotonin reuptake inhibitors (SSRls), metronidazole, cimetidine 

Variable effect: valproic acid 
Effect on other drugs: warfarin, lithium, acetaminophen, oral contraceptives, thyroid hormone, 

multiple others 

Level decreased: phenytoin, carbamazepine, phenobarbital 
Level decreased: phenytoin, carbamazepine, phenobarbital 

Toxicity increased: clonazepam (coadministration contraindicated), phenytoin, phenobarbital; 
monoamine oxidase inhibitors, warfarin 

Level decreased: phenytoin, carbamazepine, phenobarbital 



phenytoin.8,27,3l Valproate is an effective alternative espe­
cially for secondarily generalized epilepsy. Gabapentin and 
lamotrigine are excellent adjunctive drugs, but primidone and 
phenobarbital are less desirable due to their side effects. How­
ever, despite its adverse effects on mentation, phenobarbital 
is inexpensive and useful in neonatal seizures, status epilep­
tiCllS, and other special situations. Unlike valproate, pheny­
toin and phenobarbital may lessen the efficacy of birth con­
trol pills. 

Eventually at least 60% of patients become seizure-free. To 
discontinue therapy after a 2- to 5-year treatment period, the 
anticonvulsant dose is slowly tapered to zero over a 3- to 
6-month period. A normal examination, few seizures of one 
type before treatment, absence of seizures for at least a 24-
month period, normal EEGs, nonnal intelligence quotient 
(IQ), growth into adulthood, and absence of a structural brain 
lesion predict success when medication is stopped. Roughly 
20% will have a recurrence. In adults who may lose driving 
privileges or jobs if convulsions recur, the decision to end 
treatment is more difficult.32 Certainly a recently abnormal 
EEG would make one reluctant to cease treatment. 

BECTS is best treated with carbamazepine until at least 2 
years of seizure-free time or the child is 16 years old when 
treatment is tapered. Juvenile myoclonus usually requires life­
long valproate therapy. Prophylaxis of alcohol withdrawal 
seizures is frustratingly ineffective. Although phenytoin is of­
ten prescribed for posttrauma seizure prophylaxis, it is prob­
ably not efficacious.33 If given, it should be stopped after a 
6- to 12-month seizure-free period or if proven ineffective. 

During pregnancy, 50% of women experience no change 
in seizure frequency, 30% have an increase, and 20% a de­
crease. Close follow-up and frequent serum drug-level mon­
itoring are prudent. Although anticonvulsants increase the risk 
of fetal malformation, especially cleft lip and palate and car­
diac defects by I % to 2%, valproate may carry the highest 
risk overall. 19,34 Folic acid (1 to 4 mg/day) should be given 
throughout pregnancy to combat neural tube defects. Non­
dangerous seizures such as typical absence spells and SPS 
may not require treatment during pregnancy. Vitamin K (10 
mg/day) is indicated during the last month of pregnancy. 19 

Some sources also recommend vitamin D supplementation. 19 
The Hospital Formulary lists other rarely used drugs.28 

Highly toxic, felbamate should not be used in primary care 
settings. Specific indications for other agents include magne­
sium sulfate for pregnancy, acetazolamide (250-500 mg/d) for 
menstrual epilepsy, and adrenocorticotropic honnone (ACTH) 
or vigabatrin (Sabril) for infantile spasms.4,6 Recent reviews 
detail promising AEDs.35.36 In difficult cases, referral to a neu­
rologist or an epilepsy center should offer a better chance of 
seizure control than would random drug selection. 

Surgical and Avoidance Therapy 
Up to 20% of epilepsy may prove to be refractory to standard 
AEDs, overwhelnting the already handicapped or interfering 
with daily living in otherwise nonnal persons. Currently 
treatment options include epilepsy surgery with 80% seizure­
free outcomes for temporal lobe resection or corpus callosum 
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severing3,37; vagus nerve stimulation with a 50% seizure re­
duction in about 40% of patients3; an increasing array of new 
AEDs35; and the ketogenic diet, which reduces seizure 
episodes by roughly 50%.16,38 

A voidance of epileptogenic stimuli is crucial for the con­
trol of reflex seizures. All patients require adequate sleep, nu­
trition, exercise, and stress reduction, and consideration for 
annual influenza vaccination. Alcohol or sedative drug in­
gestion and unattended swimming or tree climbing are ex­
amples of activities best avoided. 

Family Issues 
Seizure disorders create obvious problems for daily living. 
State laws prohibit dtiving for variable periods after even a 
single seizure, limiting access to work and altering home du­
ties.32 Seizures occasionally lead to significant trauma or 
death. Despite these hazards, only 25% of untreated patients 
overall are incapacitated by seizures.8 Many with a single, un­
treated seizure never have a recurrence. The physician must 
weigh treatment difficulties such as drug side effects against 
the need to control convulsions. To serve the patient's best 
interests, a close relationship should be cultivated to allow 
mutually agreed-upon therapy and testing. 

The clinician should reassure all patients that epilepsy is not 
the usual cause per se of lower IQ, mental dysfunction, or brain 
damage. Although most can lead nonnailives, a recurrently ab­
normal EEG, atypical seizures, or an already abnormally func­
tioning CNS signal a poor prognosis. Vigilance for the devel­
opment of secondary depression is warranted..21,22 

Families and other caregivers, especially day care center 
workers, need some seizure management information to out­
line what to do for a seizure. General information is available 
from various epilepsy foundations and medical specialty 
boards. Useful Web sites are www.aesnet.org (American 
Epilepsy Society) and www.efa.org (Epilepsy Foundation of 
America).Vocational rehabilitation and help with medical ex­
penses are often paramount. Guides to office record keeping 
are available.39 

Specific Situations 
At contrasting ends of the spectrum of seizure management 
are febrile convulsions and status epilepticus. The treatment 
of these entities and neonatal seizures serves as a framework 
for dealing with acute seizures. 

Status Epilepticus (SE) 
Background 
Any seizure or series of recurrent convulsions uninterrupted 
by a period of consciousness for more than 30 minutes is 
termed SE. Although usually secondary to generalized tonic­
clonic seizures, absence or any type of partial seizure can also 
cause SE. 

Approximately 50,000 individuals in the United States ex­
perience SE annually. About 20% of children with epilepsy 
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and 5% with febrile convulsions have SE at least once40 SE 
is most common in adults with street drug overdose, in­
adequate AED levels, intracranial hemorrhage, anoxic en­
cephalopathy, or brain tumors.41 The adult population at 
greatest risk is over age 60 years.41 

Patients with SE are at risk, albeit low, of residual dam­
age, often hemiparesis. Evidence suggests that intensive 
treatment that halts seizures within 1 hour results in a marked 
reduction in postictal morbidity.42 Death is usually related 
to the underlying problem producing the SE complicated 
by circulatory collapse, fever, or renal failure often from 
rhabdomyolysis. 

Clinical Presentation 
Persistent generalized tonic-clonic convulsions are readily 
recognized as SE. In myoclonic SE despite the irregular bi­
lateral motor jerks, normal consciousness is preserved; in ab­
sence SE, the mentally confused patient can demonstrate nor­
mal motor activity; in Lennox-Gastaut SE, young children 
have minor mOlor dysfunction plus mental confusion; and in 
atonic SE, a limp. unconscious child has mild occasional 
clonic jerks. Prolonged focal seizures with preserved con­
sciousness suggest simple partial SE. Focal encephalitis, 
trauma, stroke, or drug-related illness is likely. Complex par­
tial SE produces prolonged mental confusion coupled with 
psychomotor or psychosensory disturbances, ranging from 
minor speech arrest to automatisms to total unresponsiveness 
that may persist for days. 

Diagnosis 
The recognition of SE is based on clinical suspicion and typ­
ical BEG findings.!S A diligent search for a correctable cause 
(AED concentrations, screening for drugs of abuse, etc., as in 
Table 64.8) is often rewarding. 

Management 
Immediate stabilization of vital signs includes airway main­
tenance with nasal oxygen or intubation as required, ECG 
monitoring, and blood pressure control. Termination of the 
seizure within minutes is usually not mandatory. After blood 

Table 64.8. Etiologies of Status Epilepticus 

Idiopathic 
Anoxic encephalopathy: especially postcardiopulmonary arrest 
Infection: febrile convulsions, meningitis, encephalitis 
Metabolic: drug withdrawal (anticonvulsant, alcohol, 

sedative), sleep deprivation, inborn errors of metabolism, 
drug intoxication (cocaine, phencyclidine, amphetamine, 
theophylline, tricyclic antidepressants), toxins (lead), 
Reye's syndrome, hypoglycemia, electrolyte disturbance 
(hypomagnesemia, hypocalcemia, hyponatremia, acidosis, 
hyperkalemia) 

Anatomic: congenital malformations (schizencephaly, 
lissencephaly), cerebral palsy 

Neoplasm: especially frontal lobe 
Cerebrovascular disease: intracranial hemorrhage, stroke, 

vasculitis 
Trauma 

studies are drawn, adolescents and adults should be given 100 
mg of thiamine and 50 mL of 50% (children 2 to 4 mUkg of 
25%) glucose IV as well as naloxone (Narcan) (0.4 to 2 mg 
for adults, 0.1 mglkg up to 2 mg for children repeated every 
2 to 3 minutes) where appropriate. An immediate BEG will 
conftrm the diagnosis, and continuous EEG recording may 
aid in guiding medication dosage. Neuroimaging studies are 
ordered as appropriate to the history. 

SE can be controlled with lorazepam (Ativan), 0.1 mglkg 
(maximum 4 mg) IV push at less than 2 mglmin. This drug 
is successful in stopping 80% of SE episodes within a 2- to 
3-minute period.40,41 A second dose can be given after 10 min­
utes. If lorazeparn is not available, diazepam (Valium) can be 
substituted at a dose of 5 to 10 mg (pediatric dose 0.5 mglkg 
maximum 20 mg) IV push at less than 5 mg/min. For poorly 
controlled SE phenytoin 20 mglkg IV push at less than 50 
mg/min while monitoring blood pressure (BP) and ECG is of­
ten effective. An additional 10 mglkg can be given. Fos­
phenytoin, a water-soluble phenytoin prodrug, is less irritating 
for intramuscular or intravenous injection, given at 1.5 mg per 
I mg of phenytoin equivalency, but infused at a faster rate of 
150 mg/min. If benzodiazepines bave not been given, pheno­
barbital 20 mgIkg IV push at less than 100 mg/min may be 
substituted. Serum drug levels of anticonvulsants detennine ad­
equacy of treatment. Propofol (Diprivan) I mglkg given over 
5 minutes is used in refractory SE. Special treatments are pyri­
doxine, 50 mg IV for children under age 18 months, hypertonic 
saline for severe hyponatremia, and physostigmine for tricyclic 
antidepressant overdose. Some cases require general anesthe­
sia, paraldehyde, valproic acid. calcium channel blockers, neu­
romuscular blockers, or continuous N infusions of midazolam, 
lorazepam. or pentobarbital. These drugs for SE are reviewed 
elsewhere.4--8·12.23,25,26,4Q,41 Later control of seizures depends 
on the underlying cause. 

Family Issues 
Although patients usually exhibit amnesia for the event, SE 
can be an intensely upsetting experience for family members, 
especially if the victim is a child. The rare death of a patient 
is devastating, but normally, survival without permanent se­
quelae is expected.42 Reassurance to the family is appropri­
ate. 

Febrile Convulsions 
Febrile convulsions are the most common seizure disorder of 
childhood, affecting about 3% of all children between the ages 
of 6 months and 5 years.5,g The chance of developing epilepsy 
is 3%. However, children with at least two of the following 
have a 15% chance of eventual epilepsy!2: (\) family history 
of epilepsy, (2) abnormal neurologic or development status 
prior to the seizure, and (3) focal or atypical seizures lasting 
more than 15 minutes. 

Clinical Presentation and Diagnosis 
In the usual patient a rapidly rising temperature is followed 
by a generalized tonic-clonic seizure persisting several sec­
onds or minutes. A common scenario is the young toddler 
with a mild viral infection who lies down for an afternoon 



nap only to be found later seizing by a worried parent. Pos­
tictal drowsiness lasts several minutes to hours. Underlying 
viral illnesses such as roseola or acute bacterial disease such 
as otitis media are usual (see Chapter 18). Seizures are mul­
tiple in about one third of cases. In any suspicious or atypi­
cal situation the specter of meningitis is raised. Age under 9 
months, focal seizures, seizures in the office or emergency 
department, or suggestive physical findings may necessitate 
a lumbar puncture. Other tests are of dubious value. 

Management 

Warm baths and acetaminophen, 10 to 15 mglkg, every 4 
hours, or ibuprofen 5 to 10 mg/kg every 6 hours help to con, 
trol fever. Hospitalization is needed only if seizures are pro­
longed beyond 30 minutes or are recurrent or complicated, 
follow-up care is inadequate, or parents are overly frightened. 
Begun at the onset of fever, oral or rectal valproate 20 mglkg 
every 8 hours or diazepam, 0.5 mglkg, every 8 hours for I to 
3 days or until the patient is afebrile for 24 hours can control 
febrile seizures.8,12 Only children with many recurrences at a 
young age, with persistent neurologic abnonnality, or with 
overly distressed parents should be considered for daily dmg 
treatment. IV lorazepam is the drug of choice for prolonged 
febrile seizures. 

Family Issues 

A major responsibility for the physician is to calm the par­
ents of a seizing child and to reassure them that the usual 
febrile seizure is benign and does not indicate brain damage. 
A warning about the risk of recurrence, either immediate or 

Table 64.9. Evaluation of Neonatal Seizures 

History 
Maternal drug use: cocaine, heroin, barbiturates, 

benzodiazepines 
Maternal infection: TORCHS titers, IgM level 
Family history: inborn errors of metabolism, chromosomal 

deficiencies 
Birthing distress: hypoxic encephalopathy, trauma 

Examination: special areas of interest 
Eye: chorioretinitis, coloboma 
Skin: hypopigmented areas, crusted vesicular lesions, 

abnormal creases, port-wine strain 
Body odor 
Head shape 
Neurologic system: focal defects 
Constellations consistent with chromosomal disorders: ear 

position and shape, abnormal hands, feet or eyes 

Laboratory assessment 
Blood: cultures; CBC; glucose, calcium, magneSium, 

electrolytes, BUN; glycine, ammonia, lactate; karyotype; 
long-chain fatty acid levels 

Lumbar puncture: cultures, cell count, xanthochromia, glucose, 
protein, glycine, VORL 

Other: MRI, CT scan, chest radiograph 

BUN = blood urea nitrogen; CBC = complete blood count; 
CT = computed tomography; IgM = immunoglobulin-M; 
MRI = magnetic resonance imaging; TORCHS = toxoplasmo­
sis, other virus, rubella, cytomegalovirus, herpesvirus, syphilis; 
VORL = Venereal Disease Research Laboratory. 
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in the distant future, is appropriate. After a febrile seizure, 
50% of patients younger than I year have recurrences, 
whereas only 20% of patients over age 3 years do so. 

Neonatal Seizures 
During the first month of life, tonic-clonic activity is unusual, 
so that seizures are difficult to recognize.12,43 Focal rhythmic 
twitching, especially of the face or arms, and brief jerks of 
the body or distal muscle groups are typical, Rigid posturing, 
fixed eye deviation, nystagmus, apnea, chewing, excessive 
salivation, or skin color changes typify subtle convulsive 
disorders.43 

Hypoxemic encephalopathy often from birth or intrauter­
ine stroke are the most common seizure etiologies. True 
seizures are often difficult to control and cannot be altered 
with gentle restraint. Neonatal myoclonic jerks, clonic 
seizures, jitteriness, irritability or lethargy in the nursery or 
within a few weeks of discharge are clues to maternal drug 
addiction, Appropriate agents for dmg withdrawal include 
phenytoin, phenobarbital, chlorpromazine, methadone and 
paregoric. Table 64.9 presents a few critical evaluations for 
the assessment of neonatal seizures. Definitive diagnosis de­
pends on neurologic consultation and EEG tracings. Appro­
priate prenatal care can greatly diminish the risk of neonatal 
seizures. Parents can be reassured that controlled seizures with 
correctable cause such as hypoglycemia usually do not leave 
permanent neurologic dysfunction. Other abnormalities are 
unlikely to be corrected, Diligent inquiry in a quest for a fa­
milial disease is warranted.43 
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65 
Cerebrovascu lar Disease 

Michael H. Bross and David C. Campbell 

Strokes are the third leading cause of death in the United States, 
claiming about 160,000 Americans yearly. Each year over 
730,()()() Americans have a new or recurrent stroke. 1 Two thirds 
of stroke survivors are impaired neurologically, with over four 
million Americans suffering from stroke impairments. These 
stroke survivors have a high risk of subsequent stroke, with 
about one third having another stroke within 5 years. The costs 
of strokes, including both medical care and lost productivity, 
have been estimated to be $30 billion annually2 

With the aging of our population, diseases that dispropor­
tionately affect the elderly will assume increasing importance. 
The incidence rate of first-ever stroke rises sharply with age, 
from 8.72 per 1000 person-years for individuals age 65 to 84 to 

17.31 per 1000 persnn-years for persons 75 years and older.' 
Since women as a group live longer than men, it is not surpris­
ing that over 60% of the stroke deaths involve women. 

African Americans have higher rates of both stroke inci­
dence and stroke death, neady double that for whites. African 
Americans also suffer from more severe impairments after 
strokes than other racial groups in the United States.2 This high 
rate of strokes among African Americans has led to the south­
eastern United States being referred to as the "stroke belt." 

Pathogenesis 
Stroke occurs when there is disrupted blood flow to an area 
of the brain. The brain is perfused by anterior and posterior 
circulations. The anterior circulation begins with the carotid 
arteries and perfuses the anterior four fifths of the brain. The 
internal carotid arteries give off the ophthalmic branch before 
terminating at the circle of Willis, branching into the anterior 
and middle cerebral arteries. The posterior circulation sup­
plies only one fifth of the brain and is derived from the ver­
tebral arteries. The vertebral arteries first supply the cerebel­
lum via the posterior inferior cerebellar arteries. The vertebral 

arteries then join to form the basilar artery. The basilar artery 
branches to form the posterior cerebral arteries that supply the 
occipital lobes. 

Arterial and cardiac abnormalities' (Fig. 65.1) often de­
velop and lead to ischemic stroke. The most common cause 
of ischemic stroke is atherosclerosis of large and small arter­
ies. When atherosclerois of an arterial wall leads to thrombus 
formation, there is partial or complete disruption of blood flow 
(thrombotic stroke). The thrombus may also dislodge and oc­
clude a more distal artery (embolic stroke). Large artery 
pathology commonly occurs in the aortic arch, carotids, and 
major cerebral vessels. Small vessel atherosclerosis may in­
volve intracranial or penetrating arteries, with more focal or 
limited brain injory occorring (lacunar stroke). The most com­
mon cardiac abnormalities leading to stroke are atrial fibril­
lation, valvular disease (especially mitral stenosis), and poor 
ejection fraction. These cardiac problems predispose to 
thrombus foonation, with dislodged thrombi (emboli) oc­
cluding cerebral vessels. Less common causes of ischemic 
stroke include drug use, arterial dissection, fibromuscular dys­
plasia, arteritis, hypercoagulable states, and migraines. 

Hemorrhagic strokes comprise approximately 20% of total 
strokes and are divided into intracerebral and subarachnoid 
types. Intracerebral hemorrhage is usually caused by hyper­
tensive vascular disease, with bleeding most often into the 
putamen, thalamus, pons, or cerebellum. Subarachnoid hem­
orrhage (SAH) is typically the result of leaking from a sac­
cular aneurysm, but may be secondary to an arteriovenous 
malformation or other vascular abnormality. 

Risk Factors 
Stroke risk factors' (Table 65.1) have tremendous impact and 
are often additive in any given patient. Although several risk 
factors cannot be modified, many of the risks are potentially 
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Fig. 65.1. The most frequent sites of arterial and cardiac 
abnormalities causing ischemic stroke. (From Albers ew, 
et al,4 with permission.) 

controllable. Recognition of risk factors and implementing ef­
fective interventions will lessen the impact of strokes. 

Age, gender, race, and family history as risk factors can­
not be modified but are important to consider as the individ­
ual patient is treated. A patient at high risk for a potentially 
devastating disease (as a stroke) will warrant more aggressive 
preventive treatments. The risk of stroke doubles every 10 
years after age 55, with the net result of eight times the risk 
of stroke by age 85. For similar age groupings, men have a 
30% greater incidence of stroke than women. The high rate 
of strokes in African Americans may be secondary to higher 
rates of several risk factors, including hypertension, diabetes, 
smoking, poverty, and sickle cell anemia. A family history of 

Table 65.1. The Impact of Stroke Risk Factors 

Male gender 1.3 X greater 
African-American race 2X greater 
Age 65 (vs. 55) 2X greater 
Smoking 2X greater 
Diabetes 3 x greater 
Carotid artery disease 3X greater 
Peripheral vascular disease 3X greater 
Age 75 (vs. 55) 4X greater 
Left ventricular hypertrophy 4X greater 
Previous heart surgery 4X greater 
Atrial fibrillation 6X greater 
Other heart disease 6X greater 
Blood pressure >140/90 6X greater 
Age 85 (vs. 55) ax greater 
Previous transient ischemic attack (TIA) lOX greater 
Previous stroke lOX greater 

Source: National Stroke Association. Stroke risk factors and their 
impact, 2001, with permission. Available at www.stroke.org. 

stroke or transient ischemic attack (TIA) also increases stroke 
risk. 

Several additional risk factors for stroke can be lessened 
with appropriate interventions. Smoking more than doubles 
the stroke risk as the result of accelerating atherosclerosis, 
raising blood pressure, and lowering arterial oxygen. In 
women, smoking cessation for 2 to 4 years largely decreases 
the risk of stroke to that of nonsmokers.6 In men, smoking 
cessation for 5 years markedly decreases the risk of stroke, 
but fonner heavy smokers remain at significant risk for 
stroke.7 Cholesterol reduction with the statin drugs reduces 
stroke rate by almost 30%' Diabetes triples the stroke risk, 
with accelerated atherosclerosis, hypertension, thrombosis, 
and hyperlipidemia. For the diabetic patient, tight control of 
diabetes and lowering low-density lipoprotein (LDL) choles­
terol to <100 mg/dL are recommended." In addition, diabetic 
patients have been found to have a 44% decrease in strokes 
with tight blood pressure control averaging l44/82lO 

Carotid artery disease and peripheral vascular disease each 
triple the stroke risk. With known vascular disease. antiplate­
let therapy with aspirin or ticlodipine (Ticlid) has been found 
to decrease nonfatal strokes by about one third. II A newer 
agent, clopidogrel (Plavix), has been shown to be slightly 
more effective than aspirin for stroke prevention in patients 
with vascular disease. I2 In addition, the combination of low­
dose aspirin and sustained release dipytidamole (Aggrenox) 
has been found more effective than aspirin or dipyridamole 
alone.13 The surgical treatment of asymptomatic carotid ar­
tery disease remains controversial. The Asymptomatic 
Carotid Atheroslerosis Study compared medical treatment to 
carotid endarterectomy for the treatment of patients with 
carotid artery stenosis of 60% or greater. High-risk patients, 
with respect to surgical risk and projected 5-year survival, 
were excluded. The study found surgery patients have 5-year 
risk reduction for ipsilateral stroke of 66% for men and 7% 
for women. Women suffer higher perioperative complications 
than men. For surgical benefit to occur, the carotid en­
darterectomy must be performed with less than 3% perioper­
ative morbidity and mortality.14 A subsequent analysis of 
carotid endarterectomy surgery in Ohio found that higher­
volume hospitals have a 71 % reduction in risk for 30-day 
stroke or death compared to lower-volume hospitals. IS The 
physician must therefore carefully present the risks and ben­
efits of asymptomatic carotid artery surgery to each affected 
patient. 

Hypertension affects over 50 million Americans and is rec­
ognized as the most important controllable risk factor. Since 
hypertension rarely causes symptoms, it is often untreated. 
Less than 30% of treated hypertensive patients have blood 
pressure less than 140190.16 A prolonged decrease in diastolic 
blood pressure of only 5 mm Hg has been found to decrease 
stroke risk by one third. I7 Treatment of isolated systolic blood 
pressure, 160 mm Hg or more, has been found to decrease 
nonfatal stroke by 44% in persons 60 and older. l8 

Cardiac disease increases the risk of stroke by several po­
tential mechanisms. Although the direct effect of emboli from 
the heart is the most recognized risk, the coexistence of ath­
erosclerosis in the heart and cerebral vasculature needs to be 



recognized. After myocardial infarction, the risk of stroke is 
estimated to be 8.1 % over the following 5 years. Increasing 
age, lower ejection fraction, and absence of aspirin or anti­
coagulant treatment are risk factors for stroke. For every 5% 
decrease in ejection fraction, there is an 18% increase in the 
risk of stroke." Atrial fibrillation markedly increases stroke 
risk, with the incidence of stroke averaging about 5% per year. 
Stroke risk with atrial fibrillation increases with the coexist­
ing risk factors of increasing age, hypertension, diabetes, im­
paired left ventricular function, mitral stenosis, and a large 
left atrium. If feasible, cardioversion to a sinus rhythm is rec­
ommended. Oral anticoagulation with adjusted-dose warfarin 
(Coumadin) to achieve a target international nonnalized ratio 
(INR) of 2.0 to 3.0 reduces the stroke rate by two thirds for 
persistent atrial fibrillation.2o,21 It has been found that a com­
bination of low-dose warfarin plus aspirin is not nearly as ef­
fective as adjusted-dose warfarin for the prevention of 
stroke.22 In summary, atrial fibrillation patients over age 65 
and atrial fibrillation patients with one or more additional risk 
factors (hypertension, diabetes, prior stroke or TIA, mitral 
stenosis, or impaired left ventricular function) should strongly 
be considered for warfarin therapy to achieve a target INR of 
2.0 to 3.0. Aspirin or other antiplatelet therapy can be sub­
stituted for atrial fibrillation patients who cannot tolerate war­
farin or are at low risk for stroke.23 

Previous TIA and previous stroke confer very high risk for 
future stroke, and is discussed in the following sections. 

Cerebrovascular Ischemia 
Cerebrovascular ischemia leads to specific signs and symp­
toms that can help localize the site of brain involvement 
(Table 65.2). One of the most important factors is to deter­
mine whether the anterior or posterior circulation of the brain 
is involved. Compromise of the anterior cerebral artery leads 
to contralateral weakness and sensory loss, with the leg more 
involved. Since the frontal lobe is injured, judgment and in­
sight are often impaired. Middle cerebral artery lesion leads 
to contralateral weakness and sensory loss, with greater arm 
and facial involvement. Speech and language are commonly 
involved with the dominant hemisphere (usually the left hemi­
sphere for right-handed persons). Nondorninant hemisphere 
injuries from the middle cerebral artery commonly lead to 
symptoms of neglect (the patient does not recognize stimuli 
to one side of the body). Injury to the posterior circulation of 
the brain, or vertebrobasilar system, usually affects the brain­
stem, cerebellum, and occipital lobe. A combination of symp­
toms usually occurs, including diplopia, vertigo, dysarthria, 
dysphagia, ataxic gaitllimbs, and bilateral or alternating 
deficits. 

Transient Ischemic Attack 
Transient ischemic attack is defined as a focal cerebral is­
chemic event that lasts less than 24 hours and leaves no resid­
ual neurologic deficit. The annual incidence rate of TIA, a 
key predictor of future stroke, rises sharply with age and is 
41 % of the annual stroke incidence rate.24 The neurologic 
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Table 65.2. Common Clinical Findings with Vascular Lesions 

Anterior cerebral artery 
Contralateral paresis/paralysis/sensory deficits of leg greater 

than arm 
Confusion, impaired judgment and insight 
Primitive grasp and suck reflexes 
Gait disturbance 
Bowel/bladder incontinence 

Middle cerebral artery 
Contralateral paresis/paralysis/sensory deficits of arm and 

face greater than leg 
Contralateral homonymous hemianopsia 
Speech and language disorder (aphasia) with dominant 

hemisphere involvement 
Contralateral visual neglect, contralateral sensory neglect, 

confusion, denial of deficit with nondominant hemi­
sphere involvement 

Posterior cerebral artery 
Contralateral homonymous hemianopsia 
Visual hallucinations and trouble recognizing objects 

(visual agnosia) 

Vertebrobasilar artery system 
Diplopia, visual field deficits (homonymous and bilateral) 
Vertigo, syncope 
Dysarthria, dysphagia 
Ataxic gait/limbs 
Bilateral or alternating deficits (sensory and motor) 

symptoms of a TIA usually occur suddenly, without warning, 
and peak within minutes. Most TIAs last less than 6 hours. 
A full range of neurologic symptoms (Table 65.2) can occur 
with TIAs, with common symptoms being unilateral weak­
ness, aphasia, unilateral paresthesias, and partial or complete 
unilateral loss of vision. Vertebrobasilar symptoms include 
dysarthria, diplopia, ataxia, and vertigo. Hallucinations, tin­
gling, scintillations, and rhythmic shaking of an extremity 
may occasionally occur and make the diagnosis more diffi­
cult. Extremely brief neurologic symptoms that last a few sec­
onds and a sudden loss of consciousness without additional 
neurologic symptoms are seldom due to a TIA. The light­
headedness associated with sudden change in position is most 
often due to postural hypotension. 

If symptoms suggest a TIA, the physical examination and 
testing are focused to identify an etiology. Embolic fragments 
from diseased arteries or the heart are the most common eti­
ologies. Arterial auscultation may reveal bruits in the carotid, 
aorta, renal, and iliac arteries. Other signs of advanced ath­
erosclerosis may be found with arterial narrowing by fun­
duscopic exam and loss of peripheral pulses. Duplex carotid 
ultrasound testing is a cost-effective way to screen for sig­
nificant carotid artery disease, whether or not a carotid bruit 
is present. 25 Cardiac disease can be detected by listening for 
the murmur of mitral stenosis or aortic stenosis and the ir­
regularly irregular rhythm of atrial fibrillation. Electrocar­
diogram readily confirms atrial fibrillation. Transthoracic 
two-dimensional echocardiography helps to reveal valvular 
disease and thrombi. Transesophageal echocardiography may 
be needed to detect small left atrial thrombi, a right to left 
shunt, and ascending aorta atherosclerosis. 
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Endarterectomy for symptomatic carotid stenosis is bene­
ficial for patients with ipsilateral high-grade stenosis. The 
Medical Research Council (MRC) European Carotid Surgery 
Trial recommends surgery for stenosis 80% or greater.26 The 
North American Symptomatic Carotid Endarterectomy Trial 
found deftnite benefit with surgery for 70% stenosis or greater 
and recommended consideration of surgery for 50% to 69% 
stenosis. To achieve operative benefit with 50% to 69% steno­
sis, very low endarterectomy risks of <3% for disabling 
stroke or death must be present.27 

Chronic atrial fibrillation, mitral stenosis, and thrombi from 
myocardial injury are best managed with anticoagulation. 
Warfarin is used to achieve an INR of 2.0 to 3.0. 

Ischemic Stroke 
Initial Assessment 
Symptoms that suggest stroke must be recognized quickly for 
effective treatment to occur. When blood supply to part of the 
brain is compromised, the brain tissue that is most directly 
affected will begin to die within minutes. The brain tissue sur­
rounding the injured area will be hypoperfused. This area of 
poor perfusion has been tenned "ischemic penumbra" and is 
at high risk for subsequent cellular death. If the stroke is al­
lowed to progress without timely intervention, much of this 
ischemic penumbra will die and greatly increase the impact 
of the stroke. 

The clinical presentation of a stroke depends on the site of 
vascular occlusion (Table 65.2). Sudden weakness, confusion, 
trouble speaking or understanding speech, trouble walking, 
and vision disturbances are common symptoms. In addition, 
a severe headache and a sudden decline in consciousness can 
also indicate stroke. It is important to teach potential patients 
and their family members to recognize these symptoms and 
immediately call 911 for timely intervention. Older patients, 
the highest risk group, are the least knowledgeable about 
stroke signS.28 

The prehospital treatment of stroke is first focused on sta­
bilizing airway, breathing, and circulation. Oxygen is admin­
istered and an intravenous saline infusion started. Since hy­
poglycemia can produce many neurologic symptoms, blood 
glucose is quickly checked. Glucose is given intravenously if 
hypoglycemia is confirmed. The emergency medical services 
system should be aware of which local hospitals are equipped 
to best handle acute stroke and transport to a well-prepared 
hospital if possible. 

Once the patient arrives in the emergency department, per­
tinent history needs to be obtained. Discerning the time of 
stroke onset is crucial; information might be provided by any 
eyewitnesses as well as the patient. If the patient awakens 
with the symptoms of a stroke, it must be inferred that the 
symptoms began when the patient fell asleep. Additional key 
history items include recent trauma, recent signs of illness 
(temperature, pain, chills, etc.), drug use (alcohol, illicit), 
medical history, and medications. 

Vital signs are checked repeatedly to detect any instability. 
Elevated blood pressure commonly occurs with an ischemic 

stroke and may be partially protective, helping perfuse bor­
derline areas. Unless blood pressure consistently exceeds 220 
mm Hg systolic or 120 mm Hg diastolic, it should not rou­
tinely be treated. Coexisting illnesses, such as myocardial in­
farction and heart failure, will require more aggressive treat­
ment of blood pressure. In addition, blood pressure should be 
kept below 180 systolic and Ito diastolic if a thrombolytic 
agent has been given. Elevation of temperature has been found 
to be associated with more severe strokes and worse out­
comes.29 Although hypothermic treatment remains contro­
versial, it is prudent to control temperature elevation if pos­
sible. The neurologic exam seeks to uncover the most likely 
site of brain injury, with brief repeated exams to detect chang­
ing neurologic status. Cardiovascular exam will detect atrial 
fibrillation, aortic and mitral munnurs, carotid bruits, and de­
creased or absent peripheral pulses. If a carotid bruit is heard 
on the side corresponding to the symptoms, moderate or se­
vere stenosis is more than twice as likely to be present. 25 Oph­
thalmoscopy will detect signs of long-standing hypertension, 
chronic diabetes, increased intracranial pressure, and retinal 
emboli. 

Initial diagnostic testing includes an electrocardiogram, 
pulse oximeter monitoring, complete blood count, prothrom­
bin time (PT) with INR, partial thromboplastin time (PTT), 
serum electrolytes, glucose, blood urea nitrogen (BUN), and 
creatinine. Preparations are immediately begun for a non-con­
trast computed tomography (CT) of the brain. This emergent 
CT scan is primarily helpful in detecting any bleeding. In ad­
dition, local mass effect and ischemia may be seen and help 
determine the site of injury. 

Thrombolytic Treatment 
Rapid diagnosis and assessment of stroke is crucial to allow 
for timely thrombolytic treatment. If thrombolytic treatment 
with tissue-type plasminogen activator (t-PA) (Activase) is 
given within 3 hours of symptom onset, it has been shown 
that partial or total stroke recovery is 1..7 times more likely 
than in a placebo groUp.30 Outcome measures at 3 and 12 
months are significantly better.30.31 In addition to treatment 
within 3 hours, other inclusion and exclusion criteria must be 
carefully noted32 (Table 65.3). It is especially important to 
exclude bleeding with a CT scan before giving thrombolytic 
treatment. Since the majority of physicians have difficulty 
consistently identifying hemorrhage on a CT scan, enhanced 
training or telemedicine systems may be necessary to widely 
implement stroke thrombolysis.33 

Thrombolytic therapy is given at a dose of 0.9 mglkg, with 
a 10% bolus and the remainder over 1 hour. Aspirin and an­
ticoagulants are not given for the first 24 hours. If the repeat 
CT scan at 24 hours shows no evidence of hemorrhage, as­
pirin or anticoagulants may be started. Blood pressure should 
be maintained below 180 mm Hg systolic and Ito diastolic. 
Even with these precautions, intracranial hemorrhage occurs 
in over 6% of patients with thrombolytic treatment.30 If the 
patient exhibits any signs of hemorrhage, such as vomiting or 
intense headache, thrombolytics/anticoagulants should be 
held and a CT repeated immediately. 



Table 65.3. Inclusion and Exclusion Criteria for Intravenous 
Thrombolytic Therapy 

Inclusion criteria 
Ischemic stroke by clinical assessment 
Persistent neurologic deficit beyond an isolated sensory 

deficit or ataxia 
Cranial computed tomography (CT) negative for 

hemorrhage 
Initiation of treatment within 3 hours after symptom onset 

Exclusion criteria 
Treatment initiated> 3 hours after symptoms' onset 
Neurologic deficit is found to be rapidly improving, based 

on history or observation 
A patient whose (T scan shows hemorrhage or 

hemorrhagic transformation of an infarct; exercise 
caution because the risks associated with tissue-type 
plasminogen activator (t-PAl therapy increase in patients 
with major early infarct signs revealed by (T (e.g., sub­
stantial edema, mass effect, or midline shift); its use 
should be weighted against the anticipated benefit 

A patient taking oral anticoagulants or with prothrombin 
time (PT) >15 seconds 

A patient receiving heparin within the preceding 48 hours 
who has a prolonged partial thromboplastin time (PIT) 

A patient with platelet counts <100,000 per mm3 

A patient with a pretreatment systolic blood pressure> 184 
mm Hg or diastolic pressure> 110 mm Hg or if aggres­
sive treatment is required to reduce blood pressure to 
the specified limits prior to thrombolytic therapy 

A patient who has had prior stroke or any serious head 
trauma in the preceding 3 months 

A patient who has had major surgery within the preceding 
14 days 

A patient with prior intracranial hemorrhage 
A patient with gastrointestinal tract or urinary tract 

hemorrhage within the preceding 14 days 
A patient with seizure at the onset of the stroke 
A patient with symptoms suggestive of subarachnoid 

hemorrhage 
A patient with arterial puncture at a noncompressible site 

within the previous 7 days 

Source: National Stroke Association. Stroke the first hours: 
guidelines for acute treatment, 2000, with permission. Available 
at www.stroke.org. 

Treatment with intravenous thrombolysis should be limited 
to within 3 hours of symptom onset, since treatment at from 
3 to 5 hours of symptom onset results in increased sympto­
matic intracranial hemorrhage and mortality. 34 Intraarterial 
thrombolysis may become more widely used in the future, as 
one study has found benefit with treatment up to 6 hours af­
ter symptom onset with intraarterial prourokinase for middle 
cerebral artery (MCA) occlusion." 

Additional Considerations 
Most patients present with stroke after the therapeutic win­
dow for thrombolysis has passed. Close monitoring reveals 
any signs of deterioration. It is important to correct electrolyte 
disturbances, hypoglycemia and hyperglycemia, hypoxia, and 
volume disturbances. Patients need to be kept NPO until good 
swallowing reflexes can be demonstrated. A radiologic swal-
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lowing study is often necessary before oral feeding is re­
sumed. The complications of immobility can be minimized 
with appropriate bedding, frequent turning, good nutrition, 
and early rehabilitation. Deep vein thrombosis (DVT) pro­
phylaxis and aspiration precautions should be used. 

Further evaluation is often necessary to determine the likely 
cause of the stroke and exclude other diagnoses. A magnetic 
resonance imaging (MRI) head scan with diffusion weighted 
imaging is very sensitive for ischemia and may demonstrate 
stroke even when conventional MRI and CT are negative. 
Carotid duplex ultrasonography will reveal extracranial dis­
ease up to the angle of the jaw. MRI angiography may be 
used in conjunction with ultrasound studies to improve diag­
nostic sensitivity and specificity.36 CT and MRI angiography 
are both effective for evaluation of intracranial vasculature.37 

Cerebral angiography and digital subtraction angiography 
(angiography using less contrast material) are invasive tests 
that may be indicated if surgery is being considered. A repeat 
CT scan with intravenous contrast is often necessary to ex­
clude a tumor or abscess. If the posterior fossa portion of the 
brain is damaged, MRI provides better visualization than a 
CT scanning. Suspected central nervous system infection will 
require a lumbar puncture (after CT scanning). An electroen­
cephalogram (EEG) is indicated if seizures are a considera­
tion. Echocardiography is indicated if heart disease is present 
or suspected. Transesophageal echocardiography is often 
helpful to further clarify cardiac abnonoalities. such as veg­
etations and thrombi. 

A worsening clinical condition often prompts consideration 
of heparin therapy. Unfortunately. both intravenous low mo­
lecular weight heparin and subcutaneous heparin have failed 
to reduce recurrent strokes and increase hemorrhagic 
strokes.38•39 If the stroke is the result of suspected emboli from 
atrial fibrillation or a poor ejection fraction, warfarin is rec­
ommended but only after the stroke has stabilized. 

Early therapy with aspirin after an acute stroke has been 
shown to decrease future strokes and mortality, with no sig­
nificant increase in hemorrhagic strokes.39•40 Since aspirin 
dosing at 81 or 325 mg daily is more effective than higher 
doses, a practical approach is to administer one adult aspirin 
(325 mg) daily.4! 

Hemorrhagic Stroke 

Subarachnoid Hemorrhage 
A subarachnoid hemorrhage is usually the result of leaking 
from a ruptured saccular or "berry" aneurysm. An aneurysm 
fonos when there is a weakness. either congenitally or ac­
quired. at an arterial bifurcation. The classic location of these 
aneurysms is in the circle of Willis. Arteriovenous malfor­
mations (A VMs) account for most of the remaining cases of 
SAH. 

Clinically the patient has sudden onset of a severe 
headache, often described as .. the worst headache of my life" 
or a "thunderclap headache." Nausea. vomiting. photophobia, 
and meningismus are characteristic. Focal neurologic symp-
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toms, such as ptosis or diplopia, may result from cranial nerve 
compression. The patient will often lapse into a coma as in­
tracranial pressure rises abruptly. 

In some patients, a small leaking from the aneurysm may 
occur before a catastrophic rupture. This "sentinel leak" char­
acteristically causes severe headache, nausea, and vomiting, 
and may be mistaken for a migraine headache. Nuccal rigid­
ity mayor may not be present. The physician is cautioned to 
consider a sentinel leak whenever a patient develops a new 
headache that is excruciating or a different type of headache 
than ever before (see Chapter 63). 

Diagnosis of SAR can be made by CT scan in about 90% 
of patients by finding blood in the basal cisterns. If the CT 
scan does not show blood and there is no impending hernia­
tion, a lumbar puncture should be perfonned to reveal cere­
brospinal fluid (CSF) blood. A traumatic tap can usually be 
separated from a SAR. since the blood clears from a trau­
matic tap by the third tube of CSF. A tube of CSF should be 
centrifuged immediately to detect xanthochromia (from an 
earlier bleed). 

Once SAH is diagnosed, immediate neurosurgical consul­
tation is recommended. For surgical candidates. cerebral 
angiography is used to detennine the site and size of the 
bleeding. The timing of angiography and surgery are best de­
termined by the neurosurgeon. Early clipping of a ruptured 
aneurysm prevents further bleeding but has high mortality if 
vasospasm has begun. Vasospasm occurs in most SAH 
patients and produces strokelike symptoms. Nimodipine, a 
calcium channel blocker. decreases morbidity and mortality 
from SAH.42 

I ntracerebral Hemorrhage 
Intracerebral hemorrhage typically occurs with activity. There 
is a sudden onset of severe headache, nausea, and vomiting. 
Focal neurologic deficits, seizures, and mental status changes 
are common. Blood may extend into the ventricles and sub­
arachnoid space, causing nuecal rigidity. With extensive hem­
orrhage, patients will lapse into coma. Unfortunately, most 
patients do not have warning signs. There is usually a history 
of long-standing hypertension with vascular disease. Other 
causes of intracranial hemorrhage include trauma, tumor, ar­
teriovenous malformation, and amyloid angiopathy. 

Hemorrhage location is categorized as lobar or nonlobar, 
with nonlobar hemorrhage usually originating in the putamen, 
thalamus, pons, or cerebellum. Surgical interventions have 
been disappointing with supratentorial hemorrhage.43 With 
large cerebellar hemorrhage or an infarction, rapid brainstem 
compression can occur. Surgery has been successfully utilized 
with these cerebellar injuries.44 

The long-term prognosis of hypertensive intracerebral hem­
orrhage is reasonably good if the patient survives the acute hos­
pitalization. with a study finding over 90% of survivors ambu­
latory after an average of 2.5 years.4S Surviving patients are at 
increased risk for both ischemic and hemorrhagic stroke. with 
a slightly higher rate of ischemic stroke than recurrent hemor­
magic Stroke.46 Although antiplatelet therapy remains contro­
versial, additional stroke prevention measures appear warranted. 

Strokes in Children and 
Young Adults 
Strokes in children and young adults have some important dif­
ferences from strokes in older adults. Newborn strokes often 
present with seizures as the sole manifestation. Perinatal 
asphyxia and meningitis must be considered. Strokes in 
children age I to 15 are often due to cyanotic heart disease. 
moyamoya, or a prothrombotic state. The most common pro­
thombotic condition is sickle cell hemoglobinopathy.47 
Young-adult strokes are often the result of a right-to-Ieft atrial 
shunt, carotid or vertebrobasilar dissection, a hypercoagula­
ble state.47 A patent foramen ovale (PFO) can be revealed by 
a transesophageal echocardiograrn with a "bubble test." Hy­
percoagulation can be revealed by testing for protein S defi­
ciency, protein C deficiency, antithrombin III deficiency, and 
antiphospholipid antibodies. In addition. toxicology studies 
for drugs of abuse are often warranted. 

Recovery and Rehabilitation 
The most dramatic improvement following stroke occurs in 
the first few weeks, and most measurable neurologic recov­
ery occurs in the first 3 months. Reduction of edema, re­
covery of local circulation, and resolution of metabolic fac­
tors are thought to account for the early recovery, while func­
tional reorgaulzation (plasticity) of the central nervous sys­
tem is responsible for continuing recovery. 

An understanding of the anticipated stages of recovery of 
motor function is important in accessing the progress of an 
individual patient. Brunnstrom48 described six sequential 
stages of recovery in hemiplegia. The clinician may observe 
some variability at each stage, and must remember that some 
patients will plateau short of full recovery. Immediately fol­
lowing the acute episode there is a period of flaccidity, and 
no movement of the limb can be elicited (stage 1). As re­
covery begins, minimal voluntary movement responses may 
be present and spasticity begins to develop (stage 2). During 
this stage, basic limb synergy patterns may be appear as as­
sociated reactions. Synergy patterns are primitive movement 
patterns associated with spasticity. The synergy patterns in­
clude both flexion and extension components, and can be seen 
in both the upper and lower extremities. Typically the 
strongest components of these patterns include elbow flexion, 
shoulder adduction, and forearm pronation of the upper ex­
tremity, and hip flexion and adduction, knee extension, and 
ankle plantarflexion of the lower extremity.49 Associated re­
actions are abnormal, automatic responses in the involved 
limb resulting from action occurring in some other part of the 
body, such as yawning, sneezing, or stretching. In stage 3 the 
patient gains voluntary control of the movement synergies. 
Spasticity increases and may be severe. Stage 4 is marked by 
a decline in spasticity and mastery of some movement com­
binations that do not follow the paths of either flexion or ex­
tension synergy. If progress continues, more difficult move­
ment combinations are mastered in stage 5 and the primitive 
limb synergies lose their dominance over motor acts. For those 



who progress to the disappearance of spasticity (stage 6), in­
dividual joint movements become possible and coordination 
improves toward normal. 

Rehabilitation should be initiated as soon as possible after 
the stroke has been diagnosed. If the patient is medically sta­
ble, rehabilitation can begin in the hospital within 48 to 72 
hours after the stroke has occurred. The rehabilitative process 
should begin in the hospital, but will continue through some 
combination of specialized rehabilitation units, outpatient or 
home therapy, or through stays at long-tenn-care facilities that 
provide therapy and skilled nursing care. 

The Agency for Health Care Policy and Research of the 
United States Department of Health and Human Services has 
published clinical practice guidelines for post-stroke rehabil­
itation that stress four basic principles of stroke rehabilita­
tion.50 The first principle involves the importance of a mul­
tidisciplinary care team approach to rehabilitation. While the 
specific rehabilitation professions involved will vary accord­
ing to the needs of the individual patient, the team will typi­
cally include the family physician, a physiatrist, a neurolo­
gist, and possibly specialty consultants and psychiatry. Other 
critical team members include the physical therapist, occu­
pational therapist, rehabilitation nurse, and possibly a recre­
ational therapist, speech and language therapist, social 
worker, and dietitian. Effective teamwork is challenging and 
requires clarity of roles and responsibilities, positive leader­
ship, good communication, and strong commitment to the 
process. 

The second basic principle of rehabilitation requires com­
pletion and documentation of thorough and consistent ongoing 
assessment throughout the rehabilitation process. Repeated 
clinical examinations and use of standardized instruments are 
key elements of this assessment process, which should moni­
tor neurologic deficits and medical problems as well as phys­
ical, cognitive, psychological, and communication disabilities. 
The validity, sensitivity, and reliability of the assessment tools 
are critical so that progress can be measured accurately, and 
adjustments in the rehabilitation program made approptiately. 

Continuity of care is the third basic principle of rehabilita­
tion. As noted above the typical patient's rehabilitation will 
move from the inpatient setting to either a skilled nursing or 
rehabilitation facility, and, it is hoped, to home and either 
home or outpatient therapy. The patient's family physician 
may be the only member of the rehabilitation team to follow 
the patient from one setting to another. To reduce the risk of 
gaps in care when the transition from one facility to another 
takes place, close communication involving the providers and 
the family is critical. Transfer of all relevant clinical infor­
mation including the ongoing patient assessments discussed 
earlier must occur. 

The fourth basic principle of rehabilitation is involvement 
of the patient and the family in rehabilitation decisions. 
Throughout the rehabilitation process decisions about the de­
tennining rehabilitation goals, selection of a rehabilitation set­
tings and interventions, and ultimately decisions about home 
care or long-tenn facility placement should involve the pa­
tient and their family whenever possible. Once again, the fam­
ily physician may be the key individual that the family and 

65. Cerebrovascular Disease 555 

patient look to for the information they will need to partici­
pate in these decisions. 

Once the stroke patient is discharged from the inpatient re­
habilitation program, it is recommended that a visit with the 
ptimary physician should take place within the first month 
and at regular intervals during the fIrst year. Continued mon­
itoring of the patient's physical, cognitive, and emotional 
functioning and integration into the family and social roles is 
especially important. The family physician should direct the 
patient toward risk factor reduction. If the patient was on 
platelet inhibiting therapy with aspirin ptior to the stroke, this 
represents an aspirin failure and use of an alternative agent 
should be considered. 

In addition to working with the rehabilitation team to mon­
itor the patient's physical recovery, the primary physician 
should also closely monitor the patient's emotional state. 
Frustration with difficulty in communicating, moving, and 
functioning will take an emotional toll on the stroke patient. 
Depression may occur in even mildly impaired patients and 
is most likely to manifest between 6 months and 2 years af­
ter the event. It has been noted that depression is more fre­
quent and more severe in patients with lesions of the left hemi­
sphere compared to patients who had right hemisphere or 
brainstem lesions, suggesting that the etiology of post-stroke 
depression may involve more than just the psychological re­
action to disability. 
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Movement Disorders 

Gregory N. Smith 

Parkinsonism/Parkinson's Disease 
The first recognized description of Parkinson' s syndrome cPS) 
in 1817 by Parkinson included the maior criteria of tremor, 
bradykinesia, gait disturbance, and postural imbalance. Al­
most 200 years later these clinical findings remain the basis 
for diagnosis. It is now well recognized that parkinsonism has 
multiple causes besides idiopathic Parkinson's disease (IPD). 
The family physician faces the challenge of ruling out other 
causes based on clinical exam with judicious use of labora­
tory test or imaging studies. The limited ability of modern di­
agnostic technology to conflfDl IPD is counterbalanced by the 
significant improvements in treatment, especially in early dis­
ease. The family physician who chooses to diagnose and treat 
patients with parkinsonism must recognize the critical clini­
cal distinctions between the various entities to maximize ben­
efit and reduce exposure to nonbeneficial therapy. 

PSjlPD Pathology 
The anatomic and biochemical pathology of IPD are well 
known. The "gold standard" for diagnosis of IPD remains the 
presence of Lewy bodies in the substantia nigra at autopsy. 
The loss of neurons in this region leads to depletion of the 
neurotransmitter dopamine. It is the loss of dopamine that 
eventually results in the neurologic manifestations of the 
disease. Despite understanding the pathologic basis of the dis­
ease, IPD's exact cause is still unknown. Toxic insults pro­
ducing free radicals and genetic factors have been postulated, 
but to date evidence to pinpoint specific causes is lacking. 

Diagnosis 
The diagnosis of parkinsonism requires at least two of the fol­
lowing findings: 

Tremor 
Bradykinesia 
Rigidity 

Some advocate the inclusion of postural instability, which is 
not warranted as it tends to be a late manifestation of IPD and 
its early presence suggests alternative diagnoses. Two thirds of 
patients meetiog the above criteria bave !PD.' Distiogoishing 
the other third requires a clinical exam. The accuracy of the 
clinical examination is 76%, based on autopsy findings of pa­
tients diagnosed with IPD.2 Attempts at more specific diagno­
sis of IPD would reduce the inclusion of other causes of PS at 
the cost of excluding bona fide cases of !PD.' Close follow-up 
of patients initially diagoosed as IPD looking for exclusion cri­
teria is an essential component of good care. 

The parkinsonism tremor is a resting tremor that is usually 
asymmetric in the upper extremity. It may begin in a finger, 
progressing to the classic "pill-rolliog" tremor of the band, 
and then involve the entire limb. With time, other extremities 
usually manifest the tremor. Additionally, the cbin, lips, 
tongue, and neck can demonstrate the tremor.4 Tremor of the 
head on the neck either up and down or side to side is not 
consistent with Parkinson's disease. 1 Stress or repetitive ac­
tivity of the opposite limb may accentuate the tremor, whereas 
motor activity of the involved extremity diminishes the 
tremor. Of note is that the frequency of resting tremor 
decreases as an initial complaint with older age at disease 
onset.5 

Bradykinesia is responsible for many of the manifestations 
of parkinsonism. The ''mask facies" and staring so frequently 
noted are caused by decreased ability to initiate movement. 
Patients may complain about weakness, fatigue, soft voice or 
difficulty buttoning clothing or swallowing. This phenome­
non causes micrographia. An impaired arm swing while walk­
ing suggests the presence of bradykinesia. 

Unlike tremor or bradykinesia, which may cause patient­
noted symptoms, rigidity is usually detected only during phys­
ical examination. Passive movement of an extremity demon­
strates increased tone of both flexors and extensors. Early in 
the disease rigidity is usually asymmetric and can be of ei­
ther the "lead pipe" or "cogwheeling" type when tremor is 
superimposed on rigidity. With disease progression rigidity 
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becomes diffuse, and with bradykinesia results in gait distur­
bances. Shortening stride leading to a shuffling gait with a 
stooped posture and flexed elbows occurs frequently in the 
patient with IPD. Initiating ambulation becomes difficul~ with 
the patient frequently marching in place before starting to 
move forward. The patient also turns in a unique manner, us­
ing multiple small steps to turn the entire body as a unit with­
out twisting the torso. Elderly patients are more prone to de­
velop a festinating gait. 5 The patient tends to lean forward 
involuntarily and take short, quick, rumring-like steps on the 
toes or forefoot to avoid falling. 

The gait distnrbance is a manifestation of the postnral in­
stability that occurs in late-stage disease. The ''pull-back'' test 
is useful in the office to demonstrate this phenomenon.6 The 
examiner stands behind the patient and places his or her hands 
on the patient's upper arms. Afterwaming the patient, the ex­
aminer gently pulls back. The patient with mild to moderate 
instability catches himself after one or two steps. The exam­
iner must be prepared to catch the patient who has severe in­
stability. The tendency to fall (forward-propulsionlbackward­
retropulsion) needs to be evaluated to avoid the attendant 
morbidity associated with falls. 

After establishing the presence of parkinsonism, the fam­
ily physician must then look for clues to causes other than 
IPD, which ultimately becomes a diagnosis of exclusion. 
Parkinsonism can be drug induced or caused by multisystem 
degenerative disorders of the nervous system, metabolic dis­
orders, trauma, toxic exposures, or structural abnonnalities of 
the central nervous system (CNS). Drugs that block dopamine 
receptors or deplete dopamine can cause parkinsonism. Neu­
roleptic medications, including phenothiazines, butyrophe­
nones, and thioxanthenes, which block dopamine receptors, 
are the most common. However, metoclopramide has also 
been documented to cause the syndrome. Reserpine, which 
depletes dopamine, can cause the syndrome. In addition to a 
history of exposure to the offending agent, one should sus­
pect drug-induced parkinsonism with a subacute and bilateral 
onset, with early onset of tremor. Dyskinesis of the face and 
mouth frequently accompanies the drug-induced syndrome.7 

Withdrawal of the offending agent should result in resolution 
in 2 weeks or as long as 6 months. 

Risk factors for cerebrovascular disease and an abrupt on­
set of symptoms suggest the possibility of stroke-induced 
parkinsonism. eNS imaging reveals infarcts in the area of the 
basal ganglia or brainstem. Severe carbon monoxide poison­
ing may damage the globus pallidus, causing the syndrome. 
The medical history also reveals clues to structural lesions. 
Patients complaining of an abrupt or subacute onset of Parkin­
son's complicated by other neurologic symptoms such as 
paralysis, seizures, or numbness should undergo computed to­
mography (eT) or magnetic resonance imaging (MRI). The 
presence of nonparkinsonism focal deficits, e.g., aphasia. ab­
normal reflexes, and cranial nerve deficits on neurologic exam 
likewise warrants imaging studies to look for tumors, ab­
scesses, other space-occupying lesions, or hydrocephalus. 

A thorough family history is important, as several inher­
ited syndromes are associated with parkinsonism. The one not 
to miss is Wilson's disease, an autosomal-recessive disorder 

associated with accumulation of copper in the liver and basal 
ganglia. Patients with onset of PS under the age of 50, Kayser­
Fleischer rings on ocular exam, or abnormal liver function 
studies should be screened for Wilson's disease as this is po­
tentially curable with chelation. 

Of the one third of patients falsely diagnosed with !PD, a 
significant number have various neurodegenerative disorders. 
That these may respond to !PD therapy excludes response to 
levodopa as a diagnostic criterion. However, as distinguish­
ing between IPD and other neurodegenerative disorders early 
on may be impossible with current clinical techniques, one 
should not hesitate to start treatment for !PD when clinically 
indicated. Over time, anti-Parkinson's medications usually 
fail to work, and other neurologic findings should lead to re­
vision of this diagnosis. 

Alzheimer's disease patients frequently develop symptoms 
and signs of parkinsonism that are usually mild in relation to 
the dementia. Patients with diffuse Lewy body disease 
(DLBD), another cause of dementia, may have PS findings. 
Lack of a PS tremor and declining cognitive function should 
alert the clinician to these diagnoses. In addition to the men­
tal status examination, a thorough neurologic exam may re­
veal findings of other neurodegenerative disorders. Patients 
with progressive supranuclear palsy (PSP) have early onset 
of postural instability, supranuclear vertical gaze palsy, loss 
of opticokinetic response, upright posture, labile emotional 
states, and dystonia. Ataxia, autonomic nervous dysfunction 
(orthostatic hypotension), and dementia are seen in multiple­
system atrophy, previously called Shy-Drager syndrome or 
olivopontocerebellar atrophy. When one finds unilateral PS 
with apraxia of one limb, corticobasal degeneration is a more 
likely diagnosis. 

Further diagnostic testing for the patient with IPD is of lim­
ited value. Patients with rigidity, bradykinesia, or tremor with­
out other findings on physical examination do not require CT 
or MRI scans. If one suspects that tumor or stroke is causing 
the parkinsonism, these studies are useful. The high cost, lim­
ited availability, and absence of evidence that positron emis­
sion tomography (PET) scans improve patient outcomes limit 
their use to research at this time. 

Therapy 
Increased understanding of the neurocbemical pathways in­
volved in!PD has led to advances in the pharmacologic treat­
ment during the last 30 years (fable 66.1). Dmg therapy im­
proves quality of life, aod new drugs may mitigate or delay the 
onset of late-stage complications. Physical therapy, occupational 
therapy, and psychological supportive devices have a role in 
helping patients and their families cope with the disease. A ran­
domized controlled trial has shown that exercise can improve 
functional measures such as spinal flexibility and physical per­
fonnance parameters over short-tenn follow-up.8 Evidence as 
to whether physical and occupational therapy have long-term 
benefit in improving quality of life or reducing falls or the need 
for additional medications to control other late-stage complica­
tions is lacking. Depression, which frequently accompanies !PD, 
can be treated with antidepressants and counseling. 
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Table 66.1. Pharmacologic Treatment of Idiopathic Parkinson Disease 

Class 
Agent 

Dopamine precursor 
Levodopa/carbidopa 
(Sinemet, Sinemet (R) 

Dopamine agonists 
Bromocriptine 
(Parlodeli 
Pergolide 
(Permax) 
Pramipexole 
(Mirapex) 
Ropinirole 
(Requip) 

COMT inhibitors 
Entacapone 
(Comtan) 
Tolcapone 
(Tasmar) 

MAO inhibitors 
Selegiline 
(Eldepryli 

Anticholinergics 
Trihexyphenidyl 
(Artane) 
Benztropine 
(Cogentin) 

Miscellaneous 

Starting 
dose 

100/25 mg 
bid-<jid 

1.25 mg bid 

0.05 mg qd 

0.125 mg tid 

0.25 mg tid 

200 mwdose 

100 mg tid 

2.5 mg bid 

1 mgqd 

0.5 mg qd 

Maximum Levodopa dose 
dose adjustmenta 

2000/200 mwday NA 

30 mg tid 

1.5 mg tid Yesb 

1.5 mg tid 

8 mg tid 

200 mg 8 x/day 25% 

200 mg tid 25% 

5 mg bid 20% 

10 mg qd 

6 mg qd 

Amantadine 100-200 mg qd 200 mg qd 
(Symmetrel) 

aReduction in levodopa dosage when adding agent to levodopa/carbidopa therapy. 

bNo specific dosage reduction recommended. 

(OMT = catechol-O-methyltransferase. 

Phannacologic treatments are initially aimed at reducing 
the disabling effects of tremor, rigidity, bradykinesia, and 
complications of late !PD. In advanced !PO, and possibly re­
lated to long-tenn treatment with levodopa, patients may de­
velop dyskinesias, "wearing off," and the "on-off" phenom­
enon. Patients may develop stereotypic motor disorders, such 
as grimacing, that mark the onset of dyskinesias. Rapid wear­
ing off of symptomatic improvement at the end of a dosing 
interval and rapid fluctuations between marked symptoma­
tology and good control of parkinsonism (on-off phenome­
non) are quite disabling and disturbing to patients. The avail­
ability of medications acting at different parts of the 
neurochemical pathway has improved options for both early 
and late treatment of IPD. 

Levodopa, the immediate precursor to dopamine, is still the 
mainstay of therapy for IPD. It is administered in combination 
with a decarboxylase inhibitor such as carbidopa to inhibit me­
tabolism of levodopa, thus increasing its availability to the 
eNS. All three motor manifestations ofIPD improve with lev­
odopa. Additionally levodopa therapy improves patient sur­
viva1.9 Delaying initiation of levodopa due to unsubstantiated 
concerns that it may accelerate progress of the disease only 
prolongs the patient's disability. When initiating levodopa, 
dose titration allows the clinician to find a dose that provides 
maximum benefit while avoiding the effects of nausea, som-

nolence, and hallucinations. Sustained-release preparations of 
levodopalcarbidopa allow less frequent dosing and may help 
to avoid wearing-off episodes later in the disease. Levodopa 
preparations combining levodopa with other parkinsonian 
drugs early in therapy may improve patient response at a lower 
levodopa dose, thereby avoiding side effects. As the disease 
progresses, other parkinsonian medications are useful adjuncts 
to levodopa to control late-stage complications. 

Dopamine agonists have been used to treat both early and 
late disease stages. Studies suggest that initial treatment with 
the agonists pramipexole and ropinirole may delay the onset 
of dyskinesis or wearing off compared with levodopa.1O How­
ever, patients treated with agonists have a decreased motor 
response and higher risk of adverse events such as nausea, 
edema, somnolence, hypotension, and hallucinations than 
with levodopa. 11 ,12 Other agonists include bromocriptine and 
pergolide. Start at a low dose and titrate with close follow-up 
for side effects when initiating therapy with agonists. With 
elderly patients, due to the high rate of side effects with ini­
tial agonist monotherapy, it may be beneficial to save ago­
nists for treating late-stage complications. Younger patients 
without comorbidities may survive longer and benefit from a 
delayed onset of the late-stage phenomenon.12 When adding 
agonists to levodopalcarbidopa, one should titrate the dose of 
levCKlopa downward. 
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The monoamine oxidase inhibitor selegiline delays catab­
olism of dopamine. In early Parkinson's disease (PD) it may 
help to delay the need to start levodopa therapy. The initial 
hope that selegiline might be neuroprotective has not been 
supported by long-term follow-up studies." The initial dose 
is 2.5 mg in the morning and at noon with maximum dose of 
5 mg bid. Decrease levodopa dosage 20% if adding selegi­
line to treat late-stage wearing off. Anxiety may limit the use­
fulness of this drug. 

Other strategies to inhibit catabolism of levodopa involve 
blocking catechol-O-methyltransferase (COMT) in the gas­
trointestinal (GI) tract and periphery. As with carbidopa, this 
increases levodopa availability to the eNS. Two COMT in­
hibitors are currently available in the United State~nta­
capone and tolcapone. Both have been demonstrated to re­
duce motor fluctuations or the wearing-off phenomenon in 
late PD treated with levodopa. 14,15 Entacapone is given as a 
200-mg dose along with levodopa/carbidopa up to eight times 
per day. Start tolcapone at 100 mg tid and titrate to a maxi­
mum of 600 mg/day. Use caution when patients have preex­
isting dyskinesia if adding COMT inhibitors to treat motor 
fluctuations. Reducing levodopa dosage by 25% while initi­
ating COMT inhibitors may prevent Of limit worsening of 
dyskinesia and other levodopa-related side effects. Orthosta­
tic hypotension, especially in patients on antihypertensives, is 
not uncommon with COMT inhibitors. 

In early !PD, amantadine and anticholinergics may be help­
ful in alleviating symptoms. The anticholinergic benztropine 
and trihexyphenidyl may help alleviate tremor either as 
monotherapy or in conjunction with other PD drugs. Anti­
cholinergic side effects-dry mouth, confusion-may limit 
the usefulness of these drugs. Amantadine can also be used 
early in the disease to alleviate PD symptoms and is syner­
gistic with levodopa. None of these agents is neuroprotective, 
and they have no benefit in late stages of IPD. 

Patients with severe PD or wearing off, on-off, or dyski­
nesias that do not respond to sustained-release levodopa 
preparations, to the addition of dopamine agonists, or to 
COMT inhibitors may benefit from other therapies. Consul­
tation with neurologists and neurosurgeons can provide al­
ternative delivery systems such as apomorphine infusion 
pumps or surgical approaches that may alleviate the symp­
toms of severe IPD or side effects of treatment. It is hoped 
that in the future, with better understanding of dopamine path­
ways and specific dopamine receptors, neuroprotective ther­
apy will be available to prevent the long-term deterioration 
and disability in PD that exacts a heavy toll on patients and 
their families. 

Tremor: Essential Tremor 
and Other Causes 
Tremors are the most common movement disorders with 
prevalence estimates ranging from 0.3% to 4% for essential 
tremor (ET).!6 Of more significance, as the U.S. population 
ages, is the increasing prevalence of tremor with age-9% of 
people over 80 years. Tremors are involuntary, rhythmical, 

and periodic oscillations of a body part. They can occur at 
rest as in Parkinson's, or with voluntary action. Action 
tremors can occur while maintaining a position, which are 
postural tremors, or during movement, which are kinetic 
tremors. The pathology of most tremors is poorly understood, 
but they are most likely of CNS origin.!7 Although ET is the 
most common tremor, one can confuse it with other tremors, 
idiopathic or secondary. Understanding the diagnostic fea­
tures of each type is essential as the treatment differs. 

Diagnosis 
ET is a coarse action tremor with a frequency of 4 to 8 cy­
cles/sec. It is not present at rest and usually does not change 
with activity. It is both postural and kinetic. ET primarily 
involves a head-on-neck movement, the voice, or the anns. 
The lower extremities may occasionally be involved. Fifty 
percent of patients report a family history of tremor due to 
autosomal-dominant inheritance with variable penetrance. 
Patients who consume alcohol usually note a diminishment 
after imbibing. Most importantly, the rest of the neurologic 
exam is normal. ET must be distinguished from other 
tremors-physiologic, writing, orthostatic, drug-induced, and 
other nervous system disorders. 

Physiologic tremors are fine tremors that occur normally 
while maintaining posture. Hyperthyroidism, anxiety. exces­
sive caffeine, and drugs, e.g., sympathomimetic arnines, may 
worsen the tremor. The shaking accompanying stage fright is 
a classic example of enhanced physiologic tremor. 

Writing tremor (WT) occurs while writing or pursuing 
other fme motor activities. Although WT may occur with ET, 
it is also seen with dystonia. 

Orthostatic tremor occurs when patients assume a standing 
position, which makes them feel unsteady. Although this 
tremor primarily involves the lower extremities, it may also 
involve the upper extremities. Unlike ET, orthostatic tremor 
diminishes while walking, especially with tandem gaitl6 It 
does not respond to alcohol. The tremor is absent when the 
patient's feet are lifted off of the floor. This is the only tremor 
that has a distinct frequency-16 Hz on electromyography. 

Patients taking lithium or tricyclic antidepressants may de­
velop a tremor similar to ET.lS Reducing dosage or changing 
the drug resolves the tremor. 

Dystonia is a neurologic disorder that can be confused with 
ET. While ET is symmetric, dystonia is asymmetric and lo­
calized to a body part--e.g., spasmodic torticollis. Overlays 
with ET are not unusual, but dystonia is different.19 Cerebel­
lar tremors are almost always intention-only and tend to worsen 
as the patient gets close to completing the action, such as on 
fmger-to-nose testing. Cerebellar lesions such as tumor, stroke, 
and multiple sclerosis that cause tremor also cause other cere­
bellar fmdings, such as gait disturbance, difficulty with rapid 
alternating movements, and balance difficulties. Other nervous 
system disorders may have tremor but usually have other man­
ifestations---e.g., fasciculations and weakness with anterior 
horn cell disease or sensory abnormalities with neuropathies. 

A thorough history and physical should establish a specific 
diagnosis for tremor. In other situations where a tremor of 
specific origin, such as cerebellar, is suspected, other diag-
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nostic testing, CT scan or MRl, is warranted. Except as noted than a complete response or attendant side effects of the med­
with orthostatic tremor, the overlap of electromyography ications. 
(EMG) results limits the usefulness of this modality for 
diagnosis. 

Treatment 
Treatment of ET and other tremors is primarily pharmaco­
logic. As different tremors have a distinct response to vari­
ous drugs, a precise diagnosis should be made prior to treat­
ment. Various agents including beta-blockers, antiseizure 
medications, benzodiazepines, and dopatoinergic agents all 
have been used to treat tremors. These studies frequently in­
volve small numbers of patients over limited periods of time 
comparing one medication to placebo. This limits the ability 
to generalize results to patients who have tremor for a life­
time, as well as to compare different medications. Flexibility 
with close monitoring of patient response should allow opti­
mizing treatment. 

Although alcohol may have a diagnostic (and self-treat­
ment) role in ET, its long-tenn problems with dependence, 
tremor rebound, and abuse make it impractical. Propranolol 
120 to 240 mg/day either in divided doses or sustained­
release preparations20 is effective in treating ET by decreas­
ing tremor amplitude. Primidone also reduces ET at doses 
lower than those used to treat seizures, 125 to 250 mg qd.21 

Doses above 250 mg daily do not increase efficacy and in­
crease the likelihood of sedation, nausea, and dizziness. Clon­
azepam and gabapentin (Neurontin) may be useful when prim­
idone or propranolol fails. Botulism toxin and neurosurgical 
approaches can be considered in severe cases of ET that fail 
to respond to pharmacologic treatment. Head-on-neck and 
voice tremors tend to respond poorly to pharmacotherapy. 
Botulinum toxin can work well for these patients. 

Writing tremor Hkewise may respond to propranolol and 
primidone. When writing tremor coexists with dystonia, anti­
cholinergic medications should be considered. Trihexy­
phenidyl (Anane) starting at I mg/day to a maximum of 10 
mg/day or benztropine 1 mg/day to a maximum of 6 mg/day 
may be useful for dystonia. Dystonic patients failing to re­
spond to anticholinergics may benefit from botulinum toxin, 
which improves both tremor and dystonia. 

Orthostatic tremor does not respond to beta-blockade. 
Primidone and clonazepam alone or in combination can be 
tried. Clonazepam should be titrated from 0.5 mg tid until re­
lief of tremor, side effects occur, or the maximum daily dosage 
of 20 mg is reached. Levodopa and gabapentin have also been 
used in small studies. There is no adequate pharmacologic 
agent at this time for cerebellar tremors. For tremors accom­
panying other eNS disorders, treating the underlying cause 
is warranted. 

Diagnosing and treating various tremors will continue to 
be a significant challenge for family physicians as the popu­
lation gets older. Patient and family expectations of mini­
mizing the disability and stigmata of tremor need to be ad­
dressed. Setting realistic expectations with patients wi1l help 
the family physician avoid the frustration of coping with less 
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67 
Disorders of the Peripheral 
Nervous System 

John M. Wilkinson 

Disorders of the peripheral nervous system include a wide va­
riety of conditions with diverse etiologies; peripheral nerves 
may be damaged by many different disease processes, toxic 
insults. and injuries. I 

Anatomy and Pathophysiology 
The long and often vulnerable axons of the peripheral nerv­
ous system may contain motor, sensory. and autonomic fibers, 
alone or in combination with one another. Motor neurons arise 
from the anterior hom cells of the spinal cord, exit via the 
ventral roots, and travel in larger myelinated nerves to their 
particular muscle fibers. Sensory nerves conveying vibration 
and joint position sense are made up of large myelinated 
fibers. Sensory fibers mediating pain and temperature sensa­
tion are smaller and conduct impulses less rapidly. The cell 
bodies of sensory neurons are located in the dorsal root gan­
glia; the proximal axon enters the spinal cord via the dorsal 
root, and the distal axon terminates in various sensory recep­
tors. The ventral and dorsal roots unite as they exit the spinal 
canal and fonn mixed spinal nerves. The mixed spinal nerve 
roots unite to form cervical, brachial, and lumbosacral plexi. 
The plexi then redivide as various individual mixed periph­
eral nerves. Autonomic fibers, which are smaller and un­
myelinated, arise from either the sympathetic ganglia or the 
parasympathetic nuclei and travel within most peripheral 
nerves. 

Approach to the Patient 
with Peripheral Neuropathy 
Peripheral neuropathies vary widely in their presentation. and 
the clinician must first recognize when presenting signs or 
symptoms may represent one of the many disorders of the pe­
ripheral nervous system. Specific findings depend on the spe-

cific fibers involved, as well as whether the axon itself or only 
the myelin sheath is affected,2,3 

Sensory Changes 
Early in the course of many peripheral neuropathies, only sub­
jective symptoms of pain or sensory dysfunction are evident. 
Because there is dennatomal overlap of skin innervation, and 
because most muscle groups are innervated by fibers from 
several nerve roots, objective evidence of sensory loss or mus­
cle weakness is more difficult to detect. Symptoms of proxi­
mal nerve root disorders occur in a dennatomal distribution. 
More distal lesions result in pain in the distributions of indi­
vidual peripheral cutaneous nerves. 

Processes affecting primarily small fibers result in pain, 
burning dysesthesias, impaired pain and temperature sensa­
tion, or autonomic dysfunction. If large fibers are damaged, 
vibratory sense and proprioception are decreased, as are ten­
don stretch reflexes and muscle strength. 

Motor Changes 
Motor dysfunction may cause symptoms ranging from mild 
weakness to complete paralysis. Symptoms are usually most 
pronounced distally. especially with polyneuropathies. and 
may be reported as stumbling, tripping, or "clumsiness" of 
the hands or feet. Denervation of muscles causes eventual at­
rophy. Decreased tendon stretch reflexes may be the earliest 
objective sign of motor dysfunction. 

Autonomic Changes 
Autonomic fibers convey deeper, ill-defined visceral sensation. 
Autonomic dysfunction, classically seen in association with di­
abetes, causes symptoms in many organ systems. The overly­
ing skin in involved areas may be cold, smooth, and shiny with 
decreased sweating. Orthostatic hypotension, as well as gas­
trointestinal and genitourinary symptoms, may occur. 



Classification of Peripheral Neuropathies 
Once a particular problem is determined to be a peripheral 
neuropathy, the primary goal should be the identification 
of treatable causes or underlying medical conditions; know­
ing and applying several different classification schemes, 
as outlined below, helps clinicians determine the most likely 
etiology. In particular, clinicians should screen for diabetes, 
alcoholism, and nutritional deficiencies; ask about recent 
viral illnesses or any new medications; and review the pa­
tient's work and hobbies for activities causing repetitive 
nerve trauma as well as for any potential toxic exposures. 
Hereditary neuropathies are not uncommon; in previously 
unrecognized or long-standing distal neuropathies, a de­
tailed family history is often helpful. Neurologic consulta~ 
tion and electrodiagnostic testing often help with the diag~ 
nosis.2,3 Nonetheless, it is not uncommon to be unable to 
identify a specific etiology for many cases of peripheral 
neuropathy.4 

A variety of antibody tests are marketed for the diagnosis 
of peripheral nerve disorders. At this point, their clinical util­
ity is limited, and they are probably not useful to the family 
physician.5 

Anatomic Classification 
The peripheral neuropathies fall into three diverse categories 
with significantly different and rarely overlapping causes: (I) 
Polyneuropathies are characterized by diffuse, bilateral, usu­
ally symmetric damage to peripheral nerves. They often pro~ 
duce a distal, stocking-glove pattern of paresthesias and sen~ 
sory loss, followed later by decreased tendon reflexes and 
muscle weakness. (2) Mononeuropathies are caused by dam~ 
age to single peripheral nerves. This damage is generally due 
to acute or chronic trauma, although tumor infiltration or in~ 
farction of individual nerves occurs occasionally. These same 
processes may cause more proximal lesions as well. (3) Mul~ 
tiple mononeuropathies occur when a disease process indi~ 
vidually affects several peripheral nerves. Recognizing this 
pattern and diagnosing the underlying condition often pres­
ent a considerable challenge. Multiple mononeuropathies are 
relatively less common than other peripheral neuropathies. 
They generally have a vascular cause (diabetes, vasculitis), 
although rheumatoid arthritis may cause multiple entrapment 
neuropathies. 

Pathophysiologic Classification 
Axonal damage underlies most peripheral neuropathies. Dis~ 
tal or dying-back axonopathy is the common reaction of the 
peripheral nerves in response to various toxic, metabolic, and 
nutritional insults. Degeneration begins at the distal ends of 
the largest and longest axons and advances proximally toward 
the nerve cell body. 

Demyelinating neuropathies primarily damage the invest­
ing myelin sheaths, causing segmental or patchy damage. 
Weakness and decreased tendon stretch reflexes are the most 
common signs of myelinopathy. Myelinopathies constitute 
only a small fraction of all peripheral nerve disorders. Within 
this group, acute inflammatory demyelinating polyradicu­
loneuropathy (Guillain-Barre syndrome, GBS) occurs most 
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frequently; chronic inflammatory demyelinating polyradicu~ 
loneuropathy and certain hereditary neuropathies also prima­
rily affect peripheral nerve myelin. 

Temporal Classification 
A disorder developing acutely, over a few days, should be as­
sumed to be Guillain-Barre syndrome, particularly if there is 
predominantly motor involvement. Subacute onset (develop­
ing over a few weeks) of a polyneuropathy is most likely due 
to inflammatory or infiltrative disorders or diabetes. Carci­
nomatous sensory neuropathy may also evolve over a rela­
tively short time. Chronic inflammatory demyelinating 
polyradiculoneuropathy and certain metabolic neuropathies 
may also exhibit a subacute to chronic pattern of evolution. 
A disorder present for many years, especially if present since 
childhood, is often a hereditary neuropathy, even in the ab­
sence of a positive family history. 

Functional Classification 
Motor weakness with little sensory loss is the classic pres­
entation of GBS. Diphtheria, Lyme disease, and some tox­
ins may also have predominantly motor involvement. A neu­
ropathy with primarily sensory symptoms and little or 
late-developing weakness is often associated with diabetes, 
alcoholism, renal failure, or remote malignancy. Human im­
munodeficiency virus (HIV), almost all hereditary neu­
ropathies, and occasionally Lyme disease have a mixed sen­
sorimotor pattern of involvement. Less conunonly, diabetes 
and amyloidosis manifest a primarily autonomic peripheral 
neuropathy. 

Cranial Neuropathies 

Trigeminal Neuralgia 
Trigeminal neuralgia (tic douloureux) is a relatively conunon, 
usually idiopathic condition characterized by paroxysmal at­
tacks of severe, lancinating facial pain in the distribution of 
one of the divisions of the trigeminal nerve. Many patients 
report trigger points that are particularly sensitive to stimula­
tion by even the simplest of activities, such as chewing on 
one side, brushing teeth, shaving, or even talking. 

Typically, trigeminal neuralgia involves the maxillary or 
mandibular divisions of the fifth nerve. The ophthalmic divi­
sion is less commonly involved; pain in this distribution 
is more likely due to incipient herpes zoster or postherpetic 
neuralgia. 

Most patients respond readily to carbamazepine (Tegretol), 
200 to 300 mg three times a day. Starting therapy with a dose 
of 100 mg at bedtime can minimize side effects; increase the 
daily dose by 100 mg every 3 days until symptoms are relieved. 
Phenytoin (Dilantin) 300 to 600 mg/day or baclofen (Lioresal) 
5 to 20 mg three times a day are alternatives for patients un­
able to tolerate catbamazepine; they can also be used as ad­
junctive therapies, potentiating the effects of carbamazepine. 
In severe or intractable cases a number of new stereotactic and 
open neurosurgical approaches have been valuable in provid­
ing relief. 
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Bell's Palsy 
Bell's palsy (idiopathic facial paralysis) is relatively common 
and is characterized by the acute onset of an isolated paraly­
sis of the facial nerve. Its cause is uncertain, but it is pre­
sumed to be inflammatory, Bell's palsy may occur in patients 
of any age, Typically, symptoms develop overnight and the 
patient first notices a facial droop upon awakening; in other 
cases, the symptoms may evolve over a few days. Many pa­
tients recall sitting in a draft or report a recent viral illness. 

The degree of impairment is widely variable, ranging from 
mild wealmess to complete unilateral facial paralysis, Al­
though there are no objective signs of sensory loss, patients 
may report a vague discomfort or aching behind the ear or 
around the jaw. Lesions involving more proximal branches of 
the facial nerve may result in hyperacusis and loss of taste, 
although the latter is difficult to test. Muscles of the forehead 
are involved in Bell's palsy; frontal sparing is indicative of a 
central nervous system (CNS) lesion. Corneal sensation is 
usually intact, but the patient has difficulty or complete in­
ability to blink or close the eye. Food may be caught in the 
cheek on the affected side. 

Bilateral Bell's palsy is rare; when it occurs it is frequently 
associated with the early disseminated phase of Lyme disease6 

(see Chapter 44). GBS syndmme, sarcoidosis, and diabetic neu­
ropathy may also initially present with facial paralysis. 

The prognosis for those with Bell's palsy, with or without 
specific treatment, is excellent; almost all patients have spon­
taneous recovery within 1 to 3 weeks. Older or more severely 
affected patients may have some residual weakness for sev­
eral months or even pennanently. 

The greatest danger with Bell's palsy is to the cornea; care­
ful eye care is of the utmost importance. The eye should be 
kept moist and lubricated with an ophthalmic ointment or ar­
tificial tears. If necessary, protect the eye with a shield or tape 
the lid shut, particularly during sleep. The use of corticos­
teroids is controversial, but many clinicians find that a short, 
10-day tapering course of prednisone is helpful, especially if 
started within the first 2 to 3 days. 

Mononeuropathies 
Mononeuropathies are usually due to entrapment, compres­
sion, or other physical injuries, affecting peripheral nerves 
where they are most anatomically vulnerable (deep to fibrous 
bands or where they pass through bony openings or arch su­
perficially across bony prominences). Treatment of mononeu­
ropathy is generally conservative, including work and activ­
ity modification and the detection and treatment of any 
underlying conditions. Surgical exploration should be re­
served for chronic mononeuropathies that show evidence of 
weakness and atrophy, with focal conduction block confirmed 
by electrodiagnostic studies. 

Brachial Plexus Neuropathies 
Brachial plexopathies may be due to any trauma involving 
the axilla or causing a violent increase in the angle between 

the shoulder and head, producing stretching or even tearing 
of various plexus elements. This injury, the cause of the 
"burner" or "stinger" syndrome seen in football players, re­
sults in temporary numbness, paresthesias, and diffuse weak­
ness of the ann and shoulder (also see Chapter 52). Direct ex­
tension of apical lung tumors or compression with a thoracic 
outlet syndrome may produce severe pain in the shoulder and 
axilla, often with paresthesias extending into the hand (see 
Chapter 85). Brachial plexus involvement with breast cancer 
is not uncommon; it is often difficult to distinguish between 
metastatic brachial plexopathy and late-onset impairment 
caused by radiation therapy (see Chapter 107). 

Acute idiopathic brachial neuropathy (Parsonage-Turner 
syndrome) is a poorly understood condition characterized by 
rapidly progressive pain of the neck and shoulder followed 
within a few days by weakness and hyporeflexia. This con­
dition is sometimes associated with herpes zoster infection; it 
may also have an autoimmune basis. Unlike cervical radieu­
lopathy caused by a herniated disk, shoulder and upper ann 
weakness may be profound. Most cases resolve sponta~ 

neously, although narcotic analgesia and supportive measures, 
including physical therapy, are often required. 

Median Neuropathies (Carpal Tunnel Syndrome) 
Carpal tunnel syndrome is the most common of all entrap­
ment neuropathies; occasionally more proximal impainnent 
of the median nerve in the forearm is seen, especially in ath­
letes (pronator syndrome, anterior interosseous syndrome). 

Any process that encroaches on the median nerve can cause 
carpal tunnel syndrome. Numbness or intermittent paresthe~ 
sias in the sensory distribution of the median nerve (palmar 
surface of thumb, index, and middle [mgers; radial half of the 
ring finger; radial two-thirds of the palm), nocturnal pain, and 
pain at rest are the classic symptoms of carpal tunnel syn­
drome. Percussion of the median nerve at the carpal tunnel 
may cause pain or dysesthesias (positive Tinel sign). Sus­
tained wrist flexion, or sometimes sustained wrist extension, 
for 60 seconds may produce similar findings (positive Phalen 
test and positive reverse Phalen test, respectively). 

There are many variations in the clinical manifestations of 
this disorder; only infrequently are all of the typical signs and 
symptoms found in anyone patient. Commonly, patients com­
plain of only nocturnal pain relieved by shaking the hand. 
About one third of patients have proximal extension of pain 
into the forearm or even to the shoulder; occasionally, ann 
pain alone is the only symptom of carpal tunnel syndrome.? 
Severe cases may show weakness of the thumb and thenar at­
rophy. Carpal tunnel syndrome with negative electromyo­
graphic findings is not uncommon. 

Although many conditions have been reported to cause 
carpal tunnel syndrome, often these disorders merely aggra­
vate an underlying neuropathy.8 For instance, peripheral 
nerves in patients with diabetes are more prone to compres­
sion injures; alternatively, an entrapment may be superim­
posed on a diabetic neuropathy. Flexor tenosynovitis within 
the carpal tunnel, whether due to trauma, endocrine factors, 
pregnancy. or inflammatory conditions, including rheumatoid 
arthritis, may compress the median nerve. While the role of 



occupational risk factors is controversiaL" they must be eval­
uated in any patient with symptoms of carpal tunnel syndrome 
(see Chapter 45). 

Initial treatment of carpal tunnel syndrome is conservative; 
in fact, most patients achieve relief without surgical treat­
ment. lO The wrist may be splinted in a neutral position or at 
15 degrees dorsiflexion full-time for 3 weeks and then at night 
only for an additional 3 weeks. Corticosteroid injection of the 
flexor tenosynovium under the flexor retinaculum may be ef­
fective; more often a positive response merely confirms the 
diagnosis and only temporarily relieves symptoms. Care 
should be taken that the median nerve itself is not injected. 
This procedure may need to be repeated two Of three times. 
If carpal tunnel syndrome is caused by cumulative trauma dis­
order, the patient's work environment must be modified or 
even changed completely. 

Surgical intervention may be necessary when conservative 
treatment has failed, when intennittent symptoms are severe, 
or when there is clear-cut evidence of constant sensory loss, 
weakness, or thenar atrophy. Pregnant women with carpal tun­
nel syndrome almost never require operation; symptoms usu­
ally resolve completely after delivery. 

Ulnar Neuropathies 
Ulnar nerve neuropathy typically causes paresthesias in the 
fourth and fifth fingers, including the dorsoulnar aspect of the 
hand and foreann. The patient may also have a generalized 
weakness of grasp and clumsiness of the hand and fingers 
with fine manipulation, depending on the site of compression. 
The relatively superficial location of the nerve in the ulnar 
groove makes it susceptible to compression injuries in pa­
tients who continually lean on their elbows or who have had 
prolonged elbow pressure with a <:oma or general anesthesia. 
Progressive valgus deformity occurring many years after a 
supracondylar humeral fracture may cause stretching of the 
nerve in the ulnar groove (tardy ulnar palsy). 

Cubital tunnel syndrome is caused by entrapment of the ul­
nar nerve within the cubital tunnel, just distal to the medial 
epicondyle. Young athletes involved in overhand activities, 
such as pitching, are particularly prone to this disorder. 

Ulnar tunnel syndrome (Guyon's canal syndrome), caused 
by prolonged pressure on the ulnar part of the palm, occurs 
with certain occupations and in long-distance bicyclists. It 
may result in weakness of the intrinsic hand muscles only, 
without paresthesias. 

Radial Neuropathies 
Radial nerve injury characteristically leads to wrist-drop and 
paralysi~ of finger extension. There may also be weakness of 
extension of the elbow and weakness with supination of the 
foreann. 

Proximally, the radial nerve is sensitive to pressure in the 
axilla; improperly fitted crutches may cause a radial neu­
ropathy. A so-called Saturday night palsy has heen attributed 
to a drunken sleep with the arm draped over the back of a 
chair. Midshaft fractures of the humerus Of penetrating 
wounds to the axilla can also damage the radial nerve. 
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Posterior interosseus syndrome (radial tunnel syndrome) is 
a more distal radial neuropathy. Entrapment neuropathy may 
occur at the level of the supinator muscle in the forearm; it 
generally involves only the posterior interosseus nerve, which 
is a purely motor branch of the radial nerve. The patient may 
nonetheless experience vague aching of the forearm and lat­
eral aspect of the elbow, with weakness of the finger exten­
sors and preservation of wrist dorsiflexion. This condition 
may be confused with lateral epicondylitis or "tennis elbow." 

Lumbosacral Neuropathies 
Trauma involving the lumbosacral plexus is much less com­
mon than is that of the brachial plexus; lumbosacral neu­
ropathy may occur perioperatively, with pregnancy and child­
birth. or from compression by aortic aneurysms or tumors. 
Vas<:ular lesions associated with diabetes may produce a prox­
imal multiple mononeuropathy of the plexus. 

The c1inkally important branches of the upper, lumbar por­
tion of the plexus include the lateral femoral cutaneous nerve, 
obturator nerve, and femoral nerve. The lower, sacral portion 
of the plexus gives rise to the inferior and superior gluteal 
nerves and the sciatic nerve; the sciatic nerve branches to form 
the common peroneal and tibial nerves. 

Meralgia Paresthetica 
Compression neuropathy of the lateral femoral cutaneous 
nerve of the thigh is relatively common; entrapment may oc­
cur where it passes underneath the inguinal ligament or where 
it pierces the fascia lata. It occurs most frequently in over­
weight individuals or in diabetics. Compression may also oc­
cur as the result of a tight belt compressing the nerve as it 
passes over the iliac crest. Patients experience increasingly 
severe numbness, pain, and paresthesias, as well as decreased 
sensation of the anterolateral thigh; there is no weakness. 

Femoral Neuropathy 
The femoral nerve mediates extension of the leg at the knee 
through innervation of the quadriceps muscle. Its sensory dis­
tribution includes the anteromedial aspect of the thigh and the 
medial aspect of the lower leg and foot. The femoral nerve is 
commonly affected by diabetic vascular mononeuropathy; it 
may also he compressed by an inguinal hernia or tumor in­
volving the lumbar plexus. 

Sciatic Neuropathy 
The sciatic nerve arises from the sacral portion of the plexus. 
It leaves the pelvis through the sciatic notch and passes down 
the posterior thigh, where it divides into the tibial and per­
oneal nerves at the level of the popliteal fossa. The sciatic 
nerve innervates the extensors of the thigh, the hamstrings, 
and all of the mu~c1es of the lower leg and foot; it also sup­
plies sensation to the perineum, posterior thigh, lateral calf, 
and foot. Pain and weakness in the distribution of the sciatic 
nerve are most commonly the result of lumbar disk hernia­
tion, although fractures of the pelvis or femur, gunshot 
wounds to buttock and thigh. or pelvic tumors may damage 
the sciatic nerve itself (sec Chapter 109). 
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Peroneal Neuropathy 
The common peroneal nerve mediates dorsiflexion and ever­
sion of the foot and supplies sensation to the dorsum of the 
foot and ankle. It is particularly prone to compression at the 
level of the fibular head, whether due to trauma, sitting cross­
legged, improperly applied stirrups at the time of delivery, or 
ao ill-fitting cast Diabetic, vasculitic, aod hereditary neu­
ropathies may also affect the peroneal nerve. 

Tibial Neuropathy 
The tibial nerve mediates plantar flexion of the foot and sup­
plies sensation to the sole. Most often, compression of the 
nerve occurs as it passes through the tarsal tunnel at the me­
dial ankle, resulting in burning paresthesias of the sole of the 
foot, which are aggravated by waUcing or prolonged standing. 

Interdigital Neuralgia 
Entrapment neuropathy of an interdigital nerve is a common 
cause of foot pain. Morton's neuroma, a benign swelling of 
the nerve, is usually responsible. Unlike metatarsalgia, there 
is palpable tenderness between the metatarsal heads in the 
second or third web spaces. Runners, ballet dancers, and 
women who wear tight shoes and high heels are particularly 
prone to the development of a neuroma. Conservative meas­
ures may be helpful, but surgical resection is often necessary. 

Polyneuropathies 
Inflammatory Neuropathies 
Inflammatory neuropathies are characterized by inflammation 
directed against the peripheral nerve. The most common 
causes are herpes zoster neuronitis, Lyme disease, mv 
infection, leprosy, diphtheria, aod the acute aod chronic in­
flammatory demyelinating polyradiculoneuropathies. 

Herpes Zoster 
Herpes zoster (shingles) is a neuronopathy caused by the re­
activation of latent varicella-zoster virus, often in the face of 
declining or impaired immunity, resulting in a unilateral 
vesicular eruption in the distribution of the affected nerve. 
The virus primarily affects the dorsal root ganglia or sensory 
ganglia of cranial nerves. 

Herpes zoster of the trigeminal nerve usually arises in the 
ophthalmic division. Vesicles on the tip of the nose may in­
dicate ophthalntic zoster; refer the patient to ao ophthalmolo­
gist if there is eye pain, redness, or photophobia. Involvement 
of the geniculate ganglion of the facial nerve may result in an 
acute facial nerve paralysis, accompanied by an eruption on 
the ear and within the ear canal (Ramsay Hunt syndrome). 
Weakness or paralysis, especially of the facial nerves, or dis­
seminated zoster is more likely to occur in elderly individuals 
or in patients immunocompromised by HIV or malignancy. 

High-dose acyclovir (Zovirax) BOO mg five times daily for 
7 days, valacyclovir (Valtrex) 1000 mg three times daily for 7 
days, or famciclovir (Famvir) 500 mg three times daily for 7 
days has been shown to decrease the duration and severity of 
symptoms if started early. The benefit of these medications in 

preventing postherpetic neuralgia, which may be particularly 
debilitating in elderly patients, remains equivocal; nonetheless, 
start treatment within the flISt 72 hours in all patients over age 
50. J 1 For established postherpetic neuralgia, nonspecific meas­
ures, including treatment with carbamazepine, phenytoin, tri­
cyclic antidepressants, gabapentin,12 topical capsaicin 0.075%, 
or topical lidocaine 5%, have been recommended. There is no 
good evidence for the efficacy of corticosteroids. 13 

Lyme Disease 
In the early disseminated phase of Lyme disease, approxi­
mately 10% of patients may present with Bell's palsy (see 
Chapter 44). As many as one third of that number may have 
bilateral, although often unequal, symptoms. In later stages pa­
tients may present with a neuropathy that resembles a chronic 
inflammatory demyelinating polyradiculoneuropathy.14 

Human Immunodeficiency Virus Infection 
Secondary opportunistic infections of the peripheral nervous 
system, primarily by herpes zoster and cytomegalovirus, may 
occur with HIV infection, although direct infection of the CNS 
is more common. In addition, HIV infection may trigger acute 
or chronic inflammatory demyelinating polyradiculoneu­
ropathies during the early or latent stages of infection (see 
Chapter 42). 

A painful sensorimotor polyneuropathy occurs frequently 
during the late stages of the disease; it may be related to mv 
infection of the dorsal root ganglia or to nutritional or toxic 
factors. IS Symptomatic relief may be obtained with carba­
mazepine or amitriptyline. 

Leprosy 
Although uncommon in the United States, leprosy, or 
Hansen's disease, remains a frequent cause of treatable pe­
ripheral neuropathy throughout much of the world. Always 
consider leprosy whenever a patient from an endemic area 
presents with a peripheral neuropathy. As leprosy and its at­
tendant skin lesions progress, increasing anesthesia with the 
potential for breakdown and injury occurs in the lesion. 

Diphtheria 
Virtually unheard of today, patients with diphtheria often ex­
perience a profound ascending sensorimotor polyneuropathy, 
similar to acute inflammatory demyelinating polyradiculoneu­
ropathy, beginning some weeks after the initial illness. Clas­
sically, prominent cranial nerve involvement often occurred. 

Acute Inflammatory 
Demyelinating Polyradiculoneuropathy 
(Guillain-Barre Syndrome) 
Acute inflammatory demyelinating polyradiculopathy (AlDP), 
or GBS (also known as acute inflammatory polyneuritis or 
postinfectious polyneuritis), is a syndrome of symmetric, rap­
idly progressive, ascending muscle weakness with decreased 
or absent tendon stretch reflexes; it is an uncommon sequel to 
several common infections. Campylobaeter jejuni gastroen­
teritis is most frequently the antecedent infection; various vi­
ral illnesses may also trigger GBS. Serologic testing and meas-



urement of antiganglioside antibodies are not clinically use­
ful. All patients should he hospitalized to carefully monitor 
respiratory status and ability to handle secretions, for neuro­
logic consultation and electromyographic testing, and to initi­
ate either plasma exchange or intravenous immunoglobulin 
therapy. While more rapid progression of muscle weakness or 
evidence of axonal involvement is worrisome, making intu­
bation and respiratory support more likely, the overall prog­
nosis is excellent, with most patients making a full recovery.16 

Chronic Inflammatory 
Demyelinating Polyradiculoneuropathy 
Chronic inflammatory demyelinating polyradiculoneuropathy 
(CIDP) is a relatively common neuropathy that is often unrec­
ognized. Clinical and electrophysiologic diagnostic criteria 
have been established, allowing clinicians to distinguish CIDP 
from other acquired neuropathies. The usual clinical picture is 
of a slowly progressive, synunetric motor neuropathy involv­
ing both proximal and distal muscles. Sensory symptoms may 
also he seen. It is important to distinguish CIDP from the hered­
itary neuropathies as effective therapies are available for eIDP. 
Prednisone remains an effective, economic, first-line therapy; 
plasma exchange and intravenous inununoglobulin are also 
used in more seriously affected patients. 16 

Metabolic Neuropathies 
Diabetic Neuropathy 
Diabetic neuropathy is the most conunon polyneuropathy en­
countered by family physicians. Some fonn of neuropathy de­
velops in approximately half of all diabetics, although it is 
most often mild (see Chapter 120). Although neuropathy may 
occasionally be the presenting feature of diabetes, generally 
neuropathy is related to increasing duration and severity of 
the disease. 11 Early recognition of diabetic neuropathy may 
decrease the incidence of lower extremity complications.18.19 

Unlike other neuropathies, diabetic neuropathies encompass 
nearly the full spectrum of peripheral nerve disorders. Most 
commonly, diabetic patients experience distal, symmetric 
polyneuropathy with predominantly sensory involvement and 
mild motor signs. The pain and dysesthesias, particularly of 
the soles of the feet, may be experienced as severe burning 
discomfort. Involvement of large myelinated sensory fibers 
may cause decreased joint position sense, leading to both sen­
sory ataxia and secondary arthropathy (Charcot joints). 

Diabetic patients have a much higher frequency of com­
pression and entrapment mononeuropathies than do nondia­
betics. Diabetic amyotrophy is a multiple mononeuropathy in­
volving the lumbosacral plexus or motor fibers of the lower 
extremity; usually preceded by profound weight loss, it may 
evolve over a period of a few days. Typically, a deep, burn­
ing back pain spreads rapidly to the thigh, progressing to sig­
nificant proximal muscle weakness, which is often bilateral. 
While the disability may be severe, most patients slowly re­
cover over 6-24 months. More conunon in diabetics with pe­
ripheral vascular disease, diabetic amyotrophy has been 
thought to be due to small infarcts of proximal nerve trunks; 
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newer evidence also suggests an inflammatory or immune­
mediated etiology. 

Some diabetic patients have purely autonomic signs and 
symptoms. Postural hypotension is most common, but gas· 
trointestinal (diabetic gastroparesis, intestinal hypomotility 
and constipation, diarrhea) and genitourinary (impotence, 
atonic bladder) symptoms may also occur. Loss of small pain 
fibers in the cardiac sympathetic system pennits the silent my­
ocardial infarction that is so common in diabetics. 

Optimal glycemic control is key for both prevention and 
treatment. For pain control, tricyclic antidepressants, espe­
cially small doses of amitriptyline, 25 to 150 mg at bedtime, 
may be helpful. Either desiprantine or nortriptyline, 75 to ISO 
mg daily, may be a useful alternative in patients unable to tol­
erate amitriptyline. Selective serotonin reuptake inhibitors do 
not offer clear-cut advantages over tricyclics, although they 
may improve the sleep disturbance, depression, and anxiety 
that often accompany chronic pain.20,21 Gabapentin, 300 to 
1200 mg three times daily,22 carbarnazepine, or phenytoin 
may also be used. Mild opioid analgesics, used judiciously, 
may be helpful. Topical capsaicin 0.Q75% applied qid may 
help relieve the pain of diabetic neuropathy. Preliminary stud· 
ies of exogenously administered recombinant human nerve 
growth factor have shown some promise for alleviating 
painful diabetic and HIV -associated polyneuropathy, but 
larger trials have not confirmed this benefit.23 

Uremic Neuropathy 
Chronic renal failure may cause painful burning paresthesias 
of the feet (see Chapter 97). Many of these patients have un­
derlying diabetes; it is often difficult to determine whether 
given symptoms are purely uremic or are caused by a diabetic 
neuropathy. Uremic neuropathy may respond to proper diet 
and vitamin supplementation. A more severe distal sensori­
motor polyneuropathy associated with more profound renal 
failure is not diet-dependent. Hemodialysis does not help, but 
renal transplantation usually rapidly reverses the symptoms 
of true uremic neuropathy. 24 

Nutritional Neuropathies 
The nutritional neuropathies are all related to deficiencies of 
B vitamins, or rarely, vitamin E. These generally occur in 
combination with one another, primarily in chronic alcoholics. 
Patients with anorexia or bulimia, food faddists, or patients 
with malabsorption may also experience vitamin B deficien­
cies. The common clinical picture of all the nutritional neu· 
ropathies is one of a typical symmetric distal polyneuropathy, 
with intense burning pain of the soles of the feet. 

Alcoholic Neuropathy 
The polyneuropathy related to chronic alcoholism is clinically 
indistinguishable from that due to vitamin deficiencies. Al­
cohol causes deficiencies by replacing more nutritious foods 
in the diet, by increasing the requirements for B vitamins 
(which are needed for its metabolism), and perhaps by im­
pairing vitamin absorption. Alcohol may also have a direct 
toxic effect on peripheral nerves; in a few patients a neu-
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ropathy occurs despite an adequate diet. The prognosis for ul­
timate, but slow, recovery is good for patients who are able 
to stop drinking and resume a proper diet with multivitamin 
supplements (see Chapter 59). 

Vitamin 8 , (Thiamine) Deficiency 
Thiamine deficiency, or beriberi, is most often seen in chronic 
alcoholics. Wemicke-Korsakoff encephalopathy often occurs 
in association with a distal polyneuropathy. Both entities are 
treated with intramuscular injection of thiamine, 100 mg every 
12 hours. followed by 100 mg daily by mouth. 

Vitamin 86 (Pyridoxine) Deficiency 
Certain drugs, notably isoniazid and dapsone, interfere with 
pyridoxine metabolism and may also produce peripheral neu­
ropathies. Inasmuch as these drugs are used to treat leprosy, 
which itself causes a sensory neuropathy, the clinical picture 
is potentially confusing. Pyridoxine supplements, 50 mg three 
times a day, may prevent this complication; however, exces­
sive amounts of pyridoxine (more than 2 g daily) may also 
cause a severe sensory neuropathy. 25 

Vitamin 8 '2 Deficiency 
Vitamin B12 deficiency may present initially with vague 
paresthesias without objective signs. Because hematologic ab­
normalities may not be apparent until the neurologic compli­
cations have becomc irreversible, it is important to measure 
serum B 12 levels in patients being evaluated for distal 
polyneuropathies. 

Hereditary Neuropathies 
Hereditary neuropathies are relatively common and under­
diagnosed. Because of the slowly progressive, indolent course 
of these disorders, many patients do not recall other family 
members being affected, and in some cases they do not even 
recognize the abnormalities in themselves. The hereditary 
neuropathies are typically associated with footdrop, high­
arched feet (pes cavus), hammer toe defonnities, slowly pro­
gressive weakness and wasting of peroneal muscle groups, 
and a high-stepping, slapping gait. Sensory symptoms are 
much less prominent. 

The genetics and pathophysiology of numerous hereditary 
neuropathies have been elucidated; however, just two types 
of hereditary motor and sensory neuropathies (HMSN I, 
HMSN II) represent virtually all forms of this disorder. 
HMSN I, a demyelinating process with onset during the 
teenage years, constitutes roughly 10% of the hereditary neu­
ropathies. Nearly all other hereditary neuropathies are HMSN 
n (formerly called Charcot-Marie-Tooth or peroneal muscle 
atrophy), a primarily axonal degeneration with secondary de­
myelination that occurs during the fourth decade of life or 
later. Specific genetic tests are now available to confirm the 
diagnosis of many of the hereditary neuropathies. 

There is no specific treatment for any of these disorders; 
genetic counseling, education, and reassurance are often all 
that is required. The ultimate prognosis is fairly good with a 
manageable degree of disability. If there is any question about 

the family history, consider the possibility of CIDP; unlike 
the hereditary neuropathies, CrDP can be effectively treated. 

Toxic Neuropathies 
Toxic neuropathies develop over several weeks to months as 
a result of continued exposure to various drugs, industrial tox­
ins, or heavy metals. A progressive, symmetric, ascending 
polyneuropathy is most frequently seen with occupational ex­
posures. The most commonly implicated drugs include anti­
cancer agents, particularly cisplatin and Vinca alkaloids, an­
tiretroviral drugs (didanosine, zalcitabine, stavudine), as well 
as isoniazid, dapsone, and arniodarone. Rare cases of arsenic 
poisoning, either intentional or from insecticide exposure, 
may cause a delayed-onset progressive polyneuropathy. 
Chronic lead exposure causes a predominantly motor neu­
ropathy, typically beginning in the upper limbs, with asym­
metric radial neuropathy and wrist-drop. A careful review of 
potential occupational exposures is the key to diagnosis of 
neuropathy caused by heavy metals and industrial toxins. 

The development of a neuropathy is directly related to con­
tinued exposure to a particular toxin. The patient with toxic 
neuropathy often slowly improves when the exposure is dis­
continued. if not immediately then within several weeks; a 
neuropathy that continues to progress must be due to some 
other cause. This has important medicolegal implications for 
neuropathies that are thought or claimed to be occupationally 
related. 

Vascular Neuropathies 
The axon is particularly vulnerable to microinfarction and is­
chemia. Most vascular neuropathies are caused by diabetes; 
neuropathies caused by the arteritis of various connective tis­
sue disorders are rare. In patients with rheumatoid arthritis, 
vasculitic lesions occur far less frequently than do compres­
sion and entrapment mononeuropathies. Periarteritis nodosa 
may cause a multiple mononeuropathy due to vasculitis; an 
asymmetric sensorimotor polyneuropathy has also been de­
scribed. Systemic lupus erythematosus can cause cranial neu­
ropathies and multiple mononeuropathies thought to be due 
to immune complex deposition in nerve fibers; a distal sen­
sorimotor polyneuropathy is less well understood. 

Malignancy-Associated Neuropathies 
Most peripheral neuropathies associated with malignancy are 
the result of direct compression by solid tumors or leukemic 
infiltration. Many drugs used to treat cancer are notable for 
their neurotoxicity, particularly the Vinca alkaloids and cis­
platin. Peripheral nerves may aJso be damaged by radiation 
therapy; the brachial and lumbosacral plexi are most often 
affected. 

Occasionally, patients with distant, often occult malignancy 
present with one of the paraneoplastic neurologic syndromes. 
Although most often involving the CNS, carcinomatous pe­
ripheral neuropathies may also occur; they are predominantly 
associated with small-cell carcinoma of the lung. These syn­
dromes may precede detection of the cancer by several months 



or even years; their recognition justifies a careful search for 
occult malignancy.26 

Dysproteinemic Neuropathies 
All patients presenting with peripheral neuropathies of un­
known etiology should be screened for monoclonal proteins, 
using immunoelectrophoresis (IEP) or immunofixation elec­
trophoresis (!FE); serum protein electrophoresis (SPEP) is not 
as sensitive. Monoclonal gammopathy of undetermined sig­
nificance (MOUS) is the most common of the dysproteine­
mias, but myeloma, amyloidosis, cryoglobulinemia, lym· 
phoma, and leukemia must be ruled out.26 
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Meningitis 

Presentation 
Meningitis results from the entry of microorganisms into the 
subarachnoid space with inflammation of the pia and arach­
noid layers and adjacent structures. In older children and 
adults the clinical presentation includes most frequently 
headache (usually severe), fever, irritability, nuchal rigidity, 
and pain, and some degree of impaired consciousness. Gen­
eralized seizures may occur, and photophobia and eye pain 
are common complaints. The onset can be acutc. 

Examination may reveal knee and hip flexion in response 
to flexion of the neck (Brudzinski sign) or difficulty com­
pletely extending the legs (Kemig sign), but these signs may 
be subtle or absent and should not be relied on for the diag­
nosis. Acute bacterial meningitis in infants presents initially 
with nonspecific signs (fever, lethargy, emesis, seizures, 
fontanel bulging) and later with meningeal signs. The elderly 
may manifest only fever, lethargy, and confusion. The pres­
ence of shaking chills, peripheral leukocytosis, and profound 
alteration of mental status suggests a bacterial, rather than vi­
ral' etiology. Viral meningitis is generally a less severe ill­
ness than bacterial meningitis. 

Diagnosis 
History 
A history from available sources can be invaluable in ascer­
taining whether there are complicating factors such as previ­
ous episodes, suspicion of neoplasm, recent trauma, exposure 
to parasites, venereal disease, immunization history, a neuro­
surgical procedure, immunosuppression, or known infectious 
illness. The acute onset of headache requires consideration of 
subarachnoid hemorrhage. 

Physical Findings 
Signs of meningeal irritation may be lacking. Careful neuro­
logic examination is required to rule out involvement of 
deeper brain structures, suggesting encephalitis or mass le­
sion (tumor, hemorrhage, abscess). Neuroimaging prior to 
lumbar puncture (LP) is indicated for any focal neurologic 
finding or papilledema to avoid disastrous herniation. 

Cerebrospinal Fluid Examination 
Assessment of the cerebrospinal fluid (CSF) should not be de­
layed, as morbidity and mortality are increased in cases of acute 
purulent meningitis with diagnosis delay. Mter computed to­
mography (CT) or magnetic resonance imaging (MRT) has ruled 
out a mass in situations involving focal findings (or immedi­
ately otherwise), LP should be undertaken. LP is contraindicated 
in the presence of anticoagulation or other bleeding diatheses, 
suppurative soft tissue lesions over the lower back, or unevalu­
ated papilledema. Opening pressure is measured in the lateral 
decubitus position and is norrnally less than ] 80 mm H20. Four 
tubes of CSF (several milliliters per tube) are needed for requi­
site studies that include cell count with differential, protein and 
glucose levels, Gram stain, and culture. Traditionally tubes 1 
and 4 are for cell count (tube 4 is also for cultures); tube 2 is 
for protein and glucose; and tube 3 is held for specific tests as 
indicated [bacterial or viral antigen, cryptococcal antigen, poly­
merase chain reaction (PeR), DNA studies for herpes simplex 
virus (HSV)]. NOImal values are readily obtained from standard 
references and can be affected with immunocompromised states, 
hyperglycemia, and prior administration of antibiotics. Addi­
tional LPs may be performed later to judge efficacy of thempy. 

Blood Tests 
Systemic laboratory evaluation should be done immediatc1y, 
and includes complete blood count (CBC) with differential, 



electrolytes and glucose assays, and cultures of blood and any 
other suspected infectious source. Check serum osmolality for 
the syndrome of inappropriate antidiuretic hormone from cen­
tral nervous system (eNS) infection. 

Course and Prognosis 
Bacterial meningitis is usually fatal if not treated. There re­
mains significant mortality, despite treabnent, of approxi­
mately 5% in cases of Haemophilus injluenzae and meningo­
coccal meningitis, and 15% to 30% in cases of meningitis due 
to pneumococcus. I Neonatal mortality ranges up to 75%. The 
prognosis is worse with concomitant disease, delayed treat­
ment, or depressed level of consciousness. Neurologic com­
plications can include hearing loss, seizures, behavioral 
changes, cognitive impairment, and motor dysfunction. Seri­
ous neurologic sequelae occur in at least half of neonates with 
bacterial meningitis, and residual deficits have been reported 
in children and adults at varying rates according to the or­
ganism. I Conversely, viral meningitis is self-limiting, and 
symptomatic treatment is sufficient in uncomplicated cases. 
Complete resolution is usual, although malaise and myalgia 
may persist for weeks. 

Treatment 
Information about age, coexisting conditions [diabetes, ac­
quired immunodeficiency syndrome (AIDS), alcoholism, 
prior neurosurgical procedures], and situational circumstances 
(exposure to ticks. rodents. pigeons) helps narrow down the 
likely causative agents in acute bacterial meningitis. Antibi­
otic treatment is begun immediately after cultures are obtained 
because of potential dire consequences of delayed treatment. 
Reasonable empiric treatment of pyogenic meningitis in 
adults consists of ceftriaxone 2 g IV ql2h with the addition 
of vancomycin or rifampin when penicillin resistance is sus­
pected. Steroid usage may be controversial, but is often rec­
ommended. In immunocompromised patients, use van­
comycin 2-3 g IV divided q6-12h plus ampicillin 2 g IV q4h 
and ceftazidime 2 g q8h.1 In a case of uncomplicated viral 
meningitis with no focal findings and no concomitant condi­
tions, it is often not possible, nor always necessary, to estab­
lish the specific agent. Enteroviruses are responsible in the 
bulk of the cases. Treatment is symptomatic. 

Special Considerations 
Chronic Meningitis 
Meningitis with an insidious symptomatology onset warrants 
consideration of other organisms. eNS fungal infections are 
usually opportunistic, and include cryptococcosis, candidia­
sis, coccidiomycosis, aspergillosis, and mucormycosis. Am­
photericin B has variable success in treating these conditions. 

Two spirochetal diseases can present as acute meningitis 
but usually of a more chronic nature. Borrelia burgdorferi 
causes the second stage of Lyme disease and Treponema pal­
lidum causes syphilitic meningitis. 

Tuberculous meningitis does not often present acutely. Cra-
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nial nerve involvement and elevated intracranial pressure 
(ICP) are seen with wide intracranial dispersion of tubercles. 
The course and treatment with antitubercular agents is usu­
ally prolonged. Suspicion of rickettsial meningitis is raised by 
an appropriate history of travel to an endemic area and skin 
rash. Serologic testing confmns the diagnosis. Doxycycline 
is the treatment of choice. Amebic meningoencephalitis can 
be fulminant in presentation. Naegleriafowleri lives in warm, 
stagnant water, and a history of playing or swimming in farm 
ponds or similar bodies of water is frequently noted. This con­
dition is generally fatal, with treatment with amphotericin B 
having limited success. 

Cerebral involvement by parasites should be suspected in 
the context of opportunity for exposure, as in acquired toxo­
plasmosis, trichinosis, cysticercosis, schistosomiasis, and try­
panosomiasis. Neuroimaging can be useful for the diagnosis 
and for assessing treatment efficacy. Cerebral malaria (Plas­
modium Jalciparum) is rapidly fatal if untreated and should 
be suspected in endemic areas.2 

Recurrent Meningitis 
Recurrent bouts of meningitis should first raise suspicion of 
a fistula or other congenital defect and a parameningea1 fo­
cus of infection. Incomplete treatment of CNS infections and 
immunocompromised states are obvious substrates for recur­
rence of symptoms. Several noninfectious forms of meningi­
tis discussed below can also present recurrently. 

Noninfectious Meningitis 
Intermittent leakage of fluid from an intracranial cyst or cran­
iopharyngioma can cause aseptic chemical meningitis. Carci­
nomatous meningitis can be difficult to confirm, requiring 
multiple LPs or cisternal taps for recovery of diagnostic cells 
from the CSF. Autoimmune and collagen vascular diseases 
can mimic CNS infections. The differential for acute or 
chronic meningitis includes sarcoidosis, Beh~et's disease, 
systemic lupus erythematosis, and granulomatosus angiitis.3 
Drug-induced causes of sterile meningitis include nonste­
roidal antiinflammatory medications and some antibiotics 
(penicillin, cephalosporins, ciprofloxacin, sulfonamides).3 

Encephalitis 

Presentation 
Encephalitis refers to parenchymal inflammation of the CNS 
(i.e., involvement of the brain itself). Viruses are the primary 
cause of encephalitis worldwide. although bacteria. fnngi. 
parasites, and noninfectious processes can also be responsi­
ble. The clinical syndrome of acute encephalitis consists of a 
febrile illness with meningeal signs and symptoms as well as 
evidence of involvement of some part of the brain. The lat­
ter may manifest as seizures, impaired level of consciousness, 
corticospinal tract signs (hemiparesis, deep tendon reflex 
asymmetry, or Babinski signs), facial weakness, eye move­
ment disturbances, nystagmus, myoclonus, confusion, or any 
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other indication of central involvement. A few of the etio­
logic entities have distinctive clinical features: frontotempo­
ral signs and symptoms with HSV; psychomotor excitation 
with bulbar dysfunction and spasm with rabies; or subacute 
personality changes and dementia with myoclonus in 
Creutzfeldt-Jakob disease. Other entities having a long 
latency period after exposure to viral or viral-like particles 
include subacute sclerosing panencephalitis after measles, 
late progressive panencephalitis associated with congenital 
rubella, and the AIDS-dementia complex. Progressive multi­
focal leukoencephalopathy (PML) evolves in association with 
chronic neoplastic disease, and paraneoplastic syndromes are 
associated with intracranial inflammatory changes. Of pa­
tients with HSV encephalitis, two thirds occur as a result of 
reactivation of a latent infection of the trigeminal ganglion, 
while the remainder is a result of a primary infection. HSV-
1 accounts for the majority of the HSV encephalitis cases.4 

Diagnosis 
History 
Epidemiologic clues may help identify the etiology of a case 
of viral encephalitis. Distinctive geographic location and sea­
sonal occurrence is characteristic of the equine and some other 
viral encephalitides. Association with systemic illnesses can 
point to specific agents: infectious mononucleosis, chicken­
pox, mumps, AIDS, Legionella species pneumonia, My­
coplasma pneumonia, listeria infections, rickettsial diseases, 
malaria or other protozoal illness, helminth infestation, im­
munocompromised states with opportunistic infections, and 
various neoplastic processes 

Laboratory Studies 
The CSF examination generally shows a lymphocytic pleo­
cytosis with normal glucose and modest elevation of protein. 
Hemorrhagic processes (as with HSV, Naegleria) may yield 
red blood cells. Recovery of the etiologic agent from CSF is 
usually difficult or impossible, and serologic testing can be 
helpful in cases of suspected rickettsia, Lyme disease, 
syphilis, or HlV. Neuroirnaging findings have been charac­
terized for encephalitides of various etiologies. S MRI has 
proved generally more sensitive than CT. Neuroimaging 
should be done prior to LP to rule out space-occupying le­
sions and other etiologies of focal neurologic findings. Elec­
troencephalography (EEG) can help localize and confmn 
cerebral dysfunction. Brain biopsy is rarely indicated. 

Characteristic neuroimaging, EEG, and CSF findings help 
make the diagnosis ofHSV. Typically, HSV results in an MRI 
with medial and temporal lobe lesions, often hemorrhagic, 
while the EEG shows sharp and slow complexes. PCR-DNA 
is highly sensitive and specific in detecting HSV in CSF, and 
has replaced brain biopsy except in rare cases. CSF cultures 
are usually negative. 

Course and Prognosis 
Mortality rates among some cases of viral encephalitis are 
high: varicella 10%, measles 15%, HSV 30%, eastern equine 
70%, and rabies and mv essentially 100%.2 Residual neuro-

logic and neuropsychiatric deficits may occur. Morbidity and 
mortality from nonviral etiologies depend on associated con­
comitant factors. 

Treatment 
Viral Etiologies 
Supportive care is important. With the exception of HSV, 
treatment for viral encephalitis is symptomatic. Maintain ap­
pmpriate hydration and watch for cerebral edema. Anticon­
vulsants may be necessary for recurrent seizures. There is no 
consensus on using steroids in severe cases. HSV encephali­
tis can be rapidly fatal, and if recovery does occur severe dis­
ability can remain. Therefore, urgent treatment with acyclovir 
10 mglkg (500 mg/m2 for children < 12 years) IV infused 
over I hour q8h for 14 to 21 days is recommended· This 
treatment is undertaken for suspected cases as soon as the ini­
tial data have been collected, without waiting for confirma­
tory results. 

Other Etiologies 
Guidelines are available for specific therapeutics for several 
nonviral encephalitides (toxoplasmosis, malaria, cysticerco­
sis, rickettsial fevers, Lyme disease, tuberculosis).7 

Special Considerations 
Immunocompromised Patients 
Immunosuppressed patients (organ transplant, chronic illness, 
AIDS) may develop encephalitis caused by varicella, HSV-
1, Epstein-Barr virus, human herpesvirus 6, cytomegalovirus, 
measles, or enterovirus.4 

Rabies 
There remains no effective treatment for rabies, so aggressive 
pursuit of the appropriate protocol for possible exposure is 
mandatory for patient survival. If the status of the animal can­
not be established, treatment with rabies vaccine and, if not 
previously vaccinated, human rabies immune globulin is 
needed (see Chapter 47). 

Brain Abscess 

Presentation 
Bacteria invade brain parenchyma by means of direct intro­
duction (trauma or surgery), extension from a contiguous sup­
purative area (paranasal sinus, mastoid, middle ear), or 
hematogenous spread. An area of damaged brain tissue, al­
beit microscopic, is required to establish a nidus of infection. 
Thrombophlebitis or emboli can playa role in creating small 
areas of infarction. A localized cerebritis develops and be­
comes necrotic and encapsulated within a few weeks. Pre­
senting features commonly include headache, seizures, ob­
tundation, and focal neurologic signs. Focal findings point to 
the involved brain area. There may be signs of ICP. Initial 
fever can resolve with encapSUlation of the abscess. The over­
all development of symptoms may be indolent or relatively 



rapid. Rupture of an abscess can cause purulent meningilis 
and formation of daughter abscesses. 

Diagnosis 
Systemic signs of infection are not always apparent, but an 
aggressive search for an infectious cause is indicated. Look 
for sources of local spread (ear or sinus disease, face and skull 
trauma or surgical procedures, or dental or periodontal infec­
tion) and metastatic (hematogenous) origin. The latter com­
monly occurs with chromic pulmonary infection or congeni­
tal heart disease. Differentiation from other space-occupying 
lesions (tumors), stroke, congenital anomaly, meningoen­
cephalitis, and seizures is required. 

Laboratory Studies 
Blood and local cultures, CBC, and chest radiograpbs mayor 
may not be useful but should be done in suspected brain ab­
scess cases. Urgent neuroimaging is indicated prior to LP. 
Plain head CT is useful, although use of contrast CT or MRT 
yields more details about edema and inflammation. Imaging 
can help elucidate infection in contiguous areas. 

Aspiration 
Surgical aspiration of abscess contents is accomplished 
stereotactically under CT guidance. This aids specific bacte­
riologic diagnosis and reduction of increased ICP. 

Course and Prognosis 
Delay in diagnosis can result in increased morbidity and mor­
tahty. Mortality estimates have ranged up to 40% in the past, 
with poor prognosis associated with extreme age, markedly 
altered sensorium, size of abscess, acute presentation, meta­
static abscesses, cerebellar or deep structure involvement, 
anaerobic etiology, rupture, and concomitant pulmonary infec­
tion.8 CT scan and MRT have markedly lowered mortality, with 
MRI the preferred imaging method to detect abscess.5 

Treatment 
Adjunctive Therapy 
Successful treatment of a brain abscess usually involves both 
surgical drainage and prolonged antimicrobial therapy. Early 
lesions (cerebritis) may respond to antibiotics alone. Increased 
ICP may need urgent attention (elevation of the head, hyper­
ventilation, fluid restriction, and mannitol) in an intensive care 
setting. Some recommend seizure prophylaxis. Corticoste­
roids are not universally recommended. 

Specific Therapy 
Neurosurgical consultation for aspiration or drainage of a de­
veloped abscess is required to relieve pressure symptoms and 
to isolate the causative organism. If identification of the or­
ganism is delayed, empiric antimicrobial treatment strategies 
based on associated conditions have been suggested.7,9 High­
dose intravenous penicillin with metronidazole is a reason­
able initial empiric treatment. Cefotaxime and vancomycin 
have excellent eNS penetration and should he considered in 
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combination with metronidazole if resistance is suspected. 1O 

Antibiotics are typically given for weeks with treatment 
length determined by clinical and radiographic improvement. 

Neurosyphilis 

Presentation and Course 
Syphilis, sometimes known as the "great imitator" due to var­
ied signs and symptoms, is obtained through sexual contact 
with the spirochete, T. pallidum (also see Chapter 41). Neuro­
logic symptoms can occur in the secondary and tertiary phases. 
Tertiary syphilis is marked by neurologic, cardiovascular (aor­
titis, aortic aneurysm, aortic regurgitation), dermatologic (gum­
mas), or orthopedic (Charcot's joints) complications if un­
treated and occurs 2 to 20 years after the initial infection. 
Earlier presentations (weeks to years after infection) include 
acute syphilitic meningitis and cerebro- and meningovascu­
lar syphilis. Later presentations (years or decades) can include 
dementia, general paresis, and myeloneuropathy (tabes dor­
salis). Neurosyphilis can be initially asymptomatic, although 
active meningeal inflammation eventually occurs and CSF find­
ings are abnonnal. 

Acute syphilitic meningitis develops within the first few 
years of infection. Symptoms are consistent with an aseptic 
meningitis or meningovasculitis. Headache, meningismus, oc­
ular symptoms (diplopia, decreased vision), otic symptoms 
(tinnitus, vertigo), and cranial neuropathies are common.ll 

Cerebrovascular syphilis (stroke) tends to occur acutely af­
tcr a variable latency of months to years, whereas meningo­
vascular syphilis symptoms are more insidious in onset. Most 
strokes occur in the area referable to the middle cerebral ar­
tery. 12 Meningovascular symptoms include headache, vertigo, 
insomnia, or psychiatric disturbances. The CSF is always ab­
normal. 

Dementia paralytica or general paresis is a frontotemporal 
encephalitis occurring years after the primary infection. Ini­
tial symptoms are similar to those of other dementias until in­
tellectual function declines and prominent psychiatric symp­
toms appear. Coarse intention tremors and loss of facial and 
limb muscle tone cause relaxed or expressionless facies. This 
condition is fatal if untreated. 

Myeloneuropathy (tabes dorsalis) is a triad of symptoms 
(lightning pains, dysuria, ataxia) and a triad of signs (Argyll 
Robertson pupils, areflexia, loss of proprioception).13 Other 
symptoms include visceral crises, optic atrophy, ocular palsy, 
and Charcot's joints. A progressive ataxia with a wide-based 
gait and Romberg sign develops. 

Diagnosis 
Neurosyphilis is diagnosed based on combinations of reactive 
serologic tests, abnormal CSF, or a reactive Venereal Disease 
Research Laboratory (VDRL)-CSF with or without symp­
toms. No single test can be used for diagnosis. There are two 
serologic test types: nontreponemal tests [VDRL or rapid 
plasma reagin (RPR)] and treponema! antibody tests [fluo­
rescent treponemal antibody absorption (FTA-ABS) and 



574 C. Anne Cather and Anthony D. Marcucci 

microhemagglutination assay for antibody to T. pallidum 
(MHA-TP)]. The VDRL-CSF is the standard test for CSF and, 
when reactive without bloody contamination, is considered 
diagnostic of neurosyphilis. Some recommend obtaining an 
FfA-ABS on the CSF since it is highly sensitive, and a neg­
ative result would exclude neurosyphilis in a patient with a 
false-negative VDRL-CSF.14 

Invasion of the CNS by T. pallidum with mild CSF lym­
phocytic pleocytosis and elevated protein is common among 
adults with ptimary or secondary syphilis. Few patients de­
velop neurosyphilis after appropriate treatment. LP is not rec­
ommended duting ptimary or secondary syphilis unless there 
are neurologic symptoms. Perform an LP in any patient with 
neurologic or ophthalmologic symptoms or who has evidence 
of active syphilis (aortitis, gumma, iritis), treatment failure, 
or HIV infection. 

Treatment 
Antimicrobial Agents 
Parenteral penicillin G is the drug of choice for all stages of 
syphilis and is the only therapy with documented efficacy for 
neurosyphilis (or for syphilis duting pregnancy).!4 Those with 
penicillin allergy should undergo desensitization and receive 
penicillin if possible. The recommended regimen is 18 to 24 
million units aqueous crystalline penicillin G daily, given as 
3 to 4 million units IV q4h for 10 to 14 days. Alternatively, 
compliant patients may receive a regimen of 2.4 million units 
of procaine penicillin 1M daily plus probenecid 500 mg po 
qid, both for 10 to 14 days. Some recommend 2.4 million 
units of benzathine penicillin 1M once a week for a total of 3 
weeks after the treatment regimen noted. 14 

Follow-up and Response to Therapy 
The VDRL-CSF and CSF protein and cell counts are used to 
follow response to therapy with an LP at 6 and 12 months. 
Complete normalization of the CSF indicates cure, but it may 
take place slowly. The VDRL titer falls but may remain pos­
itive for more than a year after treatment. If the cell count 
does not decrease or if it rises, re-treatment should be con­
sidered.Is Relapses may occur up to 2 years after treatment. 
Persistent deficits and symptoms remain, especially impaired 
reflexes, abnormal pupillary responses, lightning pains, and 
sensory ataxia. 

Special Considerations 
Sexual partners of patients with syphilis should be appropti­
ately evaluated (clinically and serologically) and treated. All 
pregnant patients should be tested for syphilis duting early preg­
nancy, and those with neurosyphilis should be treated the same 
as nonpregnant patients. Any child thought to have congenital 
syphilis or who has neurologic involvement should be treated 
with aqueous crystalline penicillin G 200,000 to 300,000 
unitslkglday IV (given as 50,000 unitslkg q4-6h) for 10 days.!' 
It is recommended that all patients with syphilis be tested for 
mv due to increasing incidence of co-infection. Neurosyphilis 
should be considered in the differential diagnosis of any per­
son with mv and neurologic symptoms. The diagnosis of neu-

rosypbilis in a patient with syphilis and HIV can be challeng­
ing because serologic tests are positive but the CSF pleocyto­
sis and elevated proteins can be due to either or both. 

Brain Tumors 

Presentation 
There has been a steady increase in the number of primary 
brain tumors, rising over 25% in the past 20 years. 1.2 There 
were approximately 17,900 new cases ofCNS tumor in 1996. 
The most common primary cancer types are malignant 
glioblastoma (>50%) and meningioma. Ptimary brain tumors 
are much more common in adults, although the CNS is a com­
mon site of childhood malignancy, second only to leukemia. 
Common primary brain tumors in adults are glioblastoma, 
meningioma, astrocytoma, and pituitary adenoma, and in chil­
dren are medulloblastoma, astrocytoma, glioma, ependy­
moma, craniopharyngioma, and meningioma. 

The metastatic tumors, spread hematogenously, account for 
the majority of adult CNS tumors. Approximately 20% to 40% 
of cancer patients develop brain metastases, as many as 
170,000 new cases per year. 16 This frequency may be in­
creasing due to longer cancer survival rates and better imag­
ing detection. The most common sources are from lung, 
breast, and skin (melanoma). Malignant melanoma and chori­
ocarcinoma have a predilection for the brain. Other common 
sources are prostate, kidney, gastrointestinal tract, leukemia, 
lymphoma, and cancers of the female genital tract. Metasta­
tic distribution also follows the relative weight of and blood 
flow to an area-80% are to the cerebral hemispheres, 15% 
to the cerebellum, and 5% to the brainstem.!6 Skull tumors 
are often metastatic from breast, prostate, or skin. Brainstem 
metastases are uncommon. Metastases are usually sympto­
matic. Headache is the most COmmon presenting complaint, 
and focal weakness is the second most common. Metastases 
have a poorer prognosis and nearly all untreated patients will 
die as a direct result of the brain tumor. 

About 30% to 40% of adult brain tumors are benign,I7 and 
the rest are malignant. Tumors can have subtle signs and 
symptoms and be a challenge to manage due to issues of 
longer natural history, and maintaining quality of life after 
treatment. They typically have slow growth rates and are not 
invasive. The most common benign tumors are meningioma, 
pituitary adenoma, and vestibular schwannoma (acoustic neu­
roma). Others include pilocytic and cerebellar astrocytoma, 
epidermoid cyst, and craniopharyngioma. 

Diagnosis 
Symptoms and Signs 
eNS neoplasm can present with a variety of symptoms from 
generalized or nonlocalizing to specific or focal. Tumor is of­
ten suspected after the development of acute or subacute fo­
cal symptoms. Many of the nonlocaIizing symptoms are sec­
ondary to increased ICP or edema. The most common of these 
is headache, which can be variable, resembling migraine or 
muscle contraction headache, and is conunonly ipsilateral to 



the tumor. With increased ICP, the headache may be bifrontal 
or bioccipital. Other generalized symptoms are seizures, most 
often seen in slow-growing tumors and in the frontal and pari­
etallobes; vomiting, which occurs with increased ICP and 
most consistently with posterior fossa tumors; and altered 
mental status. 

Localizing symptoms and signs depend on the tumor loca­
tion. Frontal lobe tumors may be silent or present with mem­
ory impairment and personality changes. Tumors in the pineal 
area, third ventricle, or other ventricular or aqueductal areas 
show signs of obstruction and hydrocephalus (headache, nau­
sea, vomiting). Brainstem tumors often present with cranial 
nerve neuropathies or long track signs and hydrocephalus. 
Spinal cord tumors may present with localized back pain or 
radicular symptoms, sensory loss, ataxia, myelopathy, or 
sphincter complaints. Common signs include focal weakness 
or sensory deficits, speech difficulty, aphasia, ataxia, falls, 
and visual-field defects. 

Radiologic Findings 
Neuroimaging by either CT or MRI is preferred. Often tu­

mors have characteristic presentations with these modalities. 
Glioblastoma multiforme and metastatic tumors (renal cell, 
melanoma, and choriocarcinoma) commonly show hemor­
rhage. Oligodendrogliomas and meningiomas often have cal­
cifications. Metastatic tumors are often well demarcated and 
have a zone of surrounding edema. The location of the tumor 
as seen on MRI or CT can provide a differential diagnosis. 
Supratentorial hemispheric tumors include astrocytoma, 
glioblastoma, metastasis, meningioma, and lymphoma. Sel­
lar/suprasellar area tumors are most likely pituitary adenoma, 
craniopharyngioma, or meningioma. Infratentorial midline tu­
mors are likely medulloblastoma or ependymoma in children, 
or glioma, schwannoma, meningioma, or metastasis in adults. 
Cerebellar tumors are often astrocytoma in children and he­
mangioblastoma, astrocytoma, metastasis, or medulloblas­
toma in adults. Other helpful imaging modalities include skull 
x-rays, to evaluate bony metastasis; angiography, to define 
vascular anatomy; and myelography with CT, to diagnose 
spinal cord tumors and demonstrate spinal blockage. 

Treatment 
Treatment depends on the histopathologic type of tumor, the 
patients' age and general condition, and the tumor size, loca­
tion, and sensitivity to the method chosen. Current options in­
clude surgery (complete excision versus debulking), radiation 
therapy, chemotherapy, or combinations of some or all of 
these. Because most malignant tumors have diffuse infiltra­
tion, surgery alone is not curative. 18 An acute compressive 
symptom from spinal cord tumors requires emergent surgery. 
Radiation therapy (RT) is often not sufficient to control most 
tumors and is limited by local tissue tolerance. Late CNS ef­
fects of RT raise concerns for necrosis, myelopathy, intellec­
tual deterioration, endocrinopathies, and oncogenesis. 

Transient worsening of symptoms can occur while receiv­
ing therapy. Newer therapies currently being evaluated in­
clude whole brain RT, brachytherapy (radioactive seed im-
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plants), and radiosurgery (high-dose, focal external beam).19 
Various regimens of chemotherapy are also being evaluated, 
after surgery and at varying times associated with RT. Future 
treatments being explored are interstitial chemotherapy, gene 
therapy, and chemotherapy after bone marrow transplant. 

Special Considerations 
Steroids 
The routine initiation of steroids at the time of tumor diag­
nosis by imaging is being reconsidered. Although thought to 
reduce seizure risk and peritumor edema, there are no stud­
ies showing brain tumor patients are at increased risk of hav­
ing seizures. Steroid complications can be concerning; they 
include hyperglycemia, myopathy, weight gain, insomnia, and 
predisposition to Pneumocystis carinii pneumonia. Addition­
ally, steroids can be oncolytic, as in the case of primary CNS 
lymphoma (PCNSL), when their use can confound and delay 
diagnosis. In patients with signs and symptoms of increased 
ICP, steroids can markedly decrease neurologic symptoms of­
ten within 24 hours. Dexamethasone is preferred due to its 
eNS penetration and lack of mineralocorticoid activity. 

Anticonvulsants 
Anticonvulsants are often given prophylactically upon tumor 
diagnosis and before the patient has a seizure. Retrospective 
data suggest this is not protective and increases the risk for 
toxicity and poor compliance. Some suggest no anticonvul­
sants to be given except possibly in patients with metastases 
from melanomas since there is a high incidence of seizures. 

Information Sites Web 
The following Web sites offer information about brain 
cancer: www.cancersource.com, www.cancemet.nci.nih.gov, 
www.cancerpage.com and www.abta.org. 

Multiple Sclerosis 

Presentation 

Multiple sclerosis (MS) is the most conunon disabling neu­
rologic disease of young adults. The hallmarks of this condi­
tion are a variable frequency and duration of attacks and re­
missions and a variety of CNS symptoms. The initiating event 
or etiology of MS is unknown but is thought most likely to 
be due to a viral or viral-like infection, with an autoinunune 
response to CNS myelin causing the neurologic symptoms. 
The lesions are thought to be due to inflanunation resulting 
in multifocalloss of myelin (plaque formation), primarily in 
the brain's white matter. There is a predilection for the optic 
nerves, periventricular white matter, brain stem, and spinal 
cord. The clinical manifestations of MS are diverse and the 
natural history is unpredictable. MS is most common in North 
America, Europe, Australia, and New Zealand (regions most 
frequently populated by northern Europeans), with an in­
creasing risk for development in the northern latitudes. This 
geographic association correlates with the latitude at which 
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the patient lived prior to age 15. There is a familial tendency, 
and women are twice as likely to be affected as men. Whites 
are more likely to develop MS than African Americans. 

Diagnosis 
History and Physical Examination 
The diagnosis may be challenging since initial symptoms may 
not come to medical attention, and the latency period until re­
currence may be years.20,21 A single episode of neurologic 
symptoms is insufficient for diagnosis. Typical onset is be­
tween ages 20 and 40, with a peak incidence at 30. 

The most common initial symptoms are weakness in one 
or more limbs, nrunbness, optic neuritis, unsteady gait, brain­
stem symptoms (diplopia, vertigo), and micturition disorders 
(frequency, urgency, incontinence). Most symptoms are fo­
caL Fatigue is common. Other symptoms include visual acu­
ity impairment, abnormal sensations, incoordination, tremor, 
mood disorders, spasticity, pain, internuclear ophthalmople­
gia, nystagmus, ataxia, impotence, hearing loss, dementia, 
Lhennitte's sign (passive neck flexion induces an electric-like 
tingling down the back or anterior thighs), and Uhthoffs phe­
nomenon (worsening of a sign or symptom with increased 
temperature or exercise). 

A number of schemes outline the diagnostic criteria for MS. 
They have in common a history of remissions and relapses 
and an examination demonstrating more than one lesion in 
the CNS. Radiologic and laboratory data help secure the di­
agnosis. The differential diagnosis includes cerebrovascular 
disease, vasculitis, metastatic neoplasm, Lyme disease, PML, 
and primary CNS lymphoma. 

Diagnostic Imaging 
The imaging method of choice is .MRI, and findings are spe­
cific. Typical lesions are proximal to the ventricles, infraten­
torial, and more than 6 mm in size.22 False-positive results 
can occur, and a number of normal adults display typical white 
matter lesions. 

Cerebrospinal Fluid 
The CSF may reveal a mild pleocytosis, with normal to in­
creased protein levels. Abnormal immunoglobulin G (lgG) 
oligoc1onal bands are present in most patients with definite 
MS. They are present in other diseases (e.g., syphilis). but can 
be differentiated by examination. 

Course and Prognosis 
Multiple sclerosis often follows one of several courses. A re­
lapsing and remitting course with discrete attacks (motor, sen­
sory. cerebellar, or visual) over a several-week period and 
with resolution within 1 to 2 months occurs in 70% of initial 
cases. The interval between attacks varies from several 
months to years. Patients usually return to their baseline func­
tion. With time these patients frequently develop progression 
of their disease and do not return to baseline function. In the 
primary progressive MS course the patient's condition con­
tinually worsens with no periods of stability. If there is a su­
perimposed acute attack or lapse, the term relapsing pro-

gressive is used. The so-called stable MS course shows no 
clinical disease activity over a 12-month period. Patients with 
mild disability do not have greatly shortened life span, but 
mortality is definitely increased. Older age at onset, frequency 
of attacks, incomplete recovery, male gender, and symptoms 
referable to multiple sites suggest poorer outcome. Death in 
MS patients typically occurs by one of four means: second­
ary complications (pneumonia, pulmonary embolism. decu­
bitus infection); non-MS-related problems; suicide; or direct 
association with an MS attack.21 

Treatment 
General Management 
Therapies for MS try to decrease the number and severity of re­
lapses, improve the recovery from exacerbations, and prevent 
the development progression. Most work has been involved in 
stopping or reducing the destructive inflammatory damage. No 
single treatment has been found effective for all patients. Acute 
attacks are treated. with short courses of corticosteroids, typi­
cally intravenous methylprednisolone, especially for a presen­
tation of optic neuritis, which seems to respond fairly well. Mild 
sensory attacks are usually not treated. Although steroids ac­
celerate the time to recovery from a relapse, they do not pro­
vide the long-tenn benefit.22 Recombinant interferon-{3, the first 
approved, effective treatment for relapsing-remitting MS, de­
creases the number of relapses and limits new disease activity. 23 

Generally there has been a lack of benefit from immune en­
hancing therapies (azathioprine, cyclosporine, cyclophos­
phamide, methotrexate, plasma exchange, or immwlOglobu­
lin).24 Promising therapies include the use of monoclonal 
antibodies (CD6, CD52) and vaccination with Copolymer l. 

Symptomatic Treatment 
A number of treatments provide symptomatic relief but do 
not affect the disease or its progression. Fatigue, a common 
complaint, is treated with periodic rest, energy conservation, 
and amantadine. Disability should be addressed on the basis 
of mobility, bowel and bladder control, sexual function, 
mood, and mental changes. Walking aids and wheelchairs are 
to be used as needed. Spasticity, typically in the lower ex­
tremities, requires physical therapy and regular passive mus­
cle stretching. Drugs are available to improve muscle spas­
ticity, urinary retention, bladder spasticity, and constipation. 
Referral to an urologist may be necessary. A constant search 
for and treatment of urinary tract infections is important. Man­
agement of pain and cognitive and emotional dysfunction 
must also be addressed. 

Other Therapy 
There are no valid studies to support dietary manipulations, 
such as fat-free or gluten-free diets or linoleate supplements. 
Furthennore, there is no evidence to support the efficacy of 
hyperbaric oxygen or plasmapheresis. 

Special Considerations 
Support should be geared toward psychological, social, voca­
tional, and marital issues. Depression, cognitive changes, and 



decreasing activities occur. Studies of depression report vari­
able occurrence. The presence of cognitive deficits also varies, 
with up to half the patients having some degree of impairment. 
Most common are defects of recent memory, sustained atten­
tion, conceptual-abstract reasoning, and speed of information 
processing. Rehabilitation is important to make the most use 
of remaining functions. MS also has a large financial effect on 
the families. As disabilities increase, work limitations develop; 
25% or fewer MS patients are able to maintain their employ­
ment throughout the disease course.25 Stress can playa promi­
nent role in the lives of the patients and their families and di­
vorce is not uncommon. The family physician must serve as 
an important source of information, support, and hope to MS 
patients and their families. Reputable Web sites for more in­
formation include www.ninds.nih.gov and www.nmss.org. 
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69 
The Red Eye 

Dana W. Peterson 

One of the most frequently encountered ocular complaints in 
the primary care setting is that of a red eye. Most often the 
cause presents minimal danger to vision, but it is important 
to be able to recognize SeriOllS, vision-threatening pathologic 
states. Usually the cause cau be detennined through a focused 
history and examination performed in the office with rela­
tively few instruments (Table 69./). 

By far the most common cause of the red eye seen in prac­
tice is conjunctivitis. Conjunctivitis may have an infectious 
(bacterial. viral. chlamydia!) or a noninfectious (allergic. ir­
ritant) etiology. Other, less common causes of the red eye in­
clude keratitis, episcleritis, scleritis, anterior uveitis, and acute 
angle-closure glaucoma. 

Conjunctivitis 

Bacterial Conjunctivitis 
Bacterial conjunctivitis-infection restricted to the con­
junctiva-is usually self-limited. In infants and children bac­
terial infection is the cause of conjunctivitis in approxi­
mately 65% of cases and is often associated with otitis 
media. 1 During the neonatal period, Staphylococcus aureus, 
Haemophilus spp., Streptococcus pneumoniae, enterococ­
cus, Pseudomonas aeruginosa, and Neisseria gonorrhoeae 
are important pathogens.2 In infants and children H. in­
jluenzae is the most common isolate followed by S. pneu­
moniae and Moraxella catarrhalis. The most common 
pathogens isolated from adult cases include S. aureus; 
Staphylococcus epidermidis; Streptococcus, Haemophilus, 
Acinetobacter, and Corynebacterium species; S. pneumo­
niae; N. gonorrhoeae; and Proteus or Morganella mor­
ganii. 3 Gram-negative organisms such as Proteus, Kleb­
siella, P. aeruginosa, Moraxella, and others are more 
common in immunocompromised patients, neonates, and the 
elderly4 

History 
Typically, the presenting complaint is a red, irritated eye with 
a discharge. Symptoms are often insidious and begin unilat­
erally, hut owing to autoinoculation they often involve both 
eyes within 2 days. A history of a hyperacute onset, severe 
inflammation, and discharge should alert the physician to the 
possibility of gonococcal infection. There is a burning, sting­
ing. or gritty foreign body discomfort that is superficial and 
distingnished from deep eye pain. Frequently the patient com­
plains that the eyelids are stuck together on waking owing to 
the discharge drying overnight. There may be visual blurring, 
as if a fIlm is covering the eye. 

Physical Examination 
Visual acuity is unaffected. The superficial vessels of both the 
palpebral and bulbar conjunctiva are injected, giving the eye a 
redness that is conunonly peripheral. A purulent-appearing dis­
charge is present, and often there is crusting of the discharge 
on the lashes. There may be swelling of the eyelids and edema 
of the conjunctiva. The cornea appears clear and uninvolved, 
and the pupil size and reactivity to light is normal. 

Laboratory Findings 
Most often the history and clinical presentation of acute bac­
terial conjunctivitis are diagnostic, and cultures of the con­
junctival discharge are not necessary. Gram stain and cultures 
are most useful in cases of suspected gonococcal infection, 
with infections of the neonate, or when the illness does not 
respond to appropriate therapy within 24 hours. A Giemsa 
stain of the discharge showing numerous polymorphonuclear 
cells may be helpful for differentiating bacterial conjunctivi­
tis from viral or allergic conjunctivitis. 

Management 
Most cases of acute bacterial conjunctivitis are self-limited 
and resolve without therapy. Topical antimicrobial therapy is 



T
ab

le
 6

9
.1

. 
C

o
m

m
o

n
 C

au
se

s 
o

f 
th

e 
R

ed
 E

ye
 

C
o

n
ju

n
ct

iv
it

is
 

A
cu

te
 

S
ym

p
to

m
s 

A
n

te
ri

o
r 

a
n

g
le

-c
lo

su
re

 
an

d 
si

gn
s 

B
a

ct
e

ri
a

l 
V

ir
a

l 
C

h
la

m
yd

ia
l 

A
lle

rg
ic

 
K

e
ra

tit
is

 
E

p
is

cl
e

ri
tis

 
S

cl
e

ri
tis

 
u

ve
it

is
 

g
la

u
co

m
a

 

C
h

a
ra

ct
e

ri
st

ic
s 

S
u

p
e

rf
ic

ia
l, 

S
u

p
e

rf
ic

ia
l, 

S
u

p
e

rf
ic

ia
l,

 
S

u
p

e
rf

ic
ia

l,
 

S
u

p
e

rf
ic

ia
l, 

M
il
d

 s
u

p
e

r-
S

ev
er

e,
 d

e
e

p
, 

M
o

d
e

ra
te

, 
S

ev
er

e,
 d

e
e

p
 

o
f 

ey
e 

p
a

in
 

b
u

rn
in

g
 

b
u

rn
in

g
, 

sc
ra

tc
h

y,
 

p
ru

ri
ti

c 
m

o
d

e
ra

te
 t

o
 

fie
ia

l 
p

e
ri

o
rb

it
a

l 
d

e
e

p
, 

g
ri

tt
y 

g
ri

tt
y 

b
u

rn
in

g
 

sc
ra

tc
h

in
g

 o
r 

a
ch

in
g

 
ch

ro
n

ic
 

p
ri

ck
in

g
 

<;
en

sa
tio

n 

P
h

o
to

p
h

o
b

ia
 

A
b

se
n

t 
O

cc
a

si
o

n
a

l 
A

b
se

n
t 

A
b

se
n

t 
M

o
d

e
ra

te
 t

o
 

A
b

se
n

t 
to

 
M

il
d

 t
o

 
M

o
d

e
ra

te
 t

o
 

M
il
d

 t
o

 
m

ild
 

m
o

d
e

ra
te

 
m

o
d

e
ra

te
 

V
is

ua
l 

a
cu

it
y 

U
n

a
ff

e
ct

e
d

 
U

n
a

ff
e

ct
e

d
 

U
n

a
ff

e
ct

e
d

 
U

n
a

ff
e

ct
e

d
 

U
n

a
ff

e
ct

e
d

 o
r 

U
n

a
ff

e
ct

e
d

 
U

n
a

ff
e

ct
e

d
 

D
e

cr
e

a
se

d
 

D
e

cr
e

a
se

d
 

de
cr

ea
se

d 

D
is

tr
ib

u
ti

o
n

 o
f 

P
e

ri
p

h
e

ra
l 

o
r 

P
er

ip
he

ra
l 

o
r 

P
e

ri
p

h
e

ra
l 

o
r 

P
e

ri
p

h
e

ra
l 

o
r 

C
e

n
tr

a
l 

o
r 

L
o

ca
liz

e
d

 
L

o
ca

liz
e

d
 a

re
a 

C
e

n
tr

a
l 

w
it

h
 

C
e

n
tr

a
l,

 
r
e
d
n
e
~
s
 

d
if

fu
se

 
d

iff
u

se
 

d
iff

u
se

 
d

iff
u

se
 

d
iff

u
se

 
ar

ea
 o

f 
o

f 
sc

le
ra

 
c
ili

a
ry

 
p

c
ri

lim
b

a
l 

co
n

ju
n

ct
iv

a
l 

co
n

ju
n

ct
iv

a
l 

co
n

ju
n

ct
iv

a
l 

co
n

ju
n

ct
iv

ill
 

e
p

is
cl

e
ra

 
flu

sh
 

in
je

ct
io

n
 

in
je

ct
io

n
 

in
je

ct
io

n
 

in
je

ct
io

n
 

in
je

ct
io

n
 

D
is

ch
a

rg
e

 
P

u
ru

le
n

t 
W

a
te

ry
 

W
a

te
ry

 t
o

 
W

a
te

ry
 o

r 
R

ef
le

x 
R

ef
le

x 
R

ef
le

x 
N

o
n

e
 

N
o

n
e

 
m

u
co

p
u

ru
le

n
t 

m
u

c
o

id
 

la
cr

im
a

ti
o

n
 

la
cr

im
a

ti
o

n
 

la
cr

im
a

ti
o

n
 

to
 p

u
ru

le
n

t 

P
u

p
ill

a
ry

 
N

o
n

e
 

N
o

n
e

 
N

o
n

e
 

N
o

n
e

 
N

o
n

e
 

N
o

n
e

 
N

o
n

e
 

C
o

n
st

ri
ct

e
d

, 
S

cm
id

ila
tc

d
, 

ch
an

ge
s 

sl
u

g
g

is
h

, 
n

o
n

re
a

cl
iv

e
 

p
o

ss
ib

ly
 

to
 l

ig
h

t 
ir

re
g

u
la

r 

C
o

rn
e

a
l 

N
o

rm
a

l 
O

cc
a

si
o

n
a

l 
S

ca
rr

in
g

 a
n

d
 

N
o

rm
a

l 
P

u
n

ct
a

ti
o

n
 o

r 
N

o
rm

a
l 

N
o

rm
a

l 
N

o
rm

a
l 

H
a

zy
 o

r 
a

p
p

e
a

ra
n

ce
 

flu
o

re
sc

e
in

 
u

lc
e

ra
ti

o
n

 
u

lc
e

ra
ti

o
n

 
c
lo

u
d

y
 w

it
h

 
st

a
in

in
g

 w
it

h
 

w
it

h
 

se
en

 w
it

h
 

e
d

e
m

a
 

as
so

ci
at

ed
 

tr
ic

h
ia

si
s 

fl
u

o
re

sc
e

in
 

ke
ra

tit
is

 
st

a
in

in
g

 

In
tr

a
o

cu
la

r 
N

o
rm

a
l 

N
o

rm
a

l 
N

o
rm

a
l 

N
o

rm
a

l 
N

o
rm

a
l 

N
o

rm
a

l 
N

o
rm

a
l 

N
o

rm
a

l 
E

le
v<

Jt
ed

 



580 Dana W. Peterson 

Table 69.2. Medications for Treabnent of Bacterial Conjunctivitis 

Medication 

Bacteriostatic 
Sulfacetamide sodium 10% (Bleph-l0, 

Sulamyd) 
Trimethoprim sulfate and 

polymyxin B sulfate (Polytrim) 
Erythromycin (liotycin) 
Chloramphenicol (Chloroptic) 

Bactericidal 
Gentamicin (Garamycin) 

T obramyci n (T obrex) 

Norfloxacin (Chibroxin) 
Ciprofloxacin (Ciloxan) 

Ofloxacin (Ocuflox) 

Levofloxacin (Quixin) 

Formulation 

10% solution 
10% ointment 
Solution 1 mgi 

10,000 unitslmL 
Ointment 5 mglg 
0.5% solution 
1% ointment 

0.3% solution 
0.3% ointment 

0.3% solution 
0.3% ointment 

0.3% solution 
0.3% solution 

0.3% solution 

0.5% solution 

recommended, however, to shorten the course and decrease 
the frequency of complications, which include keratitis, 
corneal ulceration, or systemic spread of the infection.5 Ther­
apy should be initiated with a broad-spectrum topical an­
tinticrobial agent (Table 69.2). Bacteriostatic antibiotics in­
hibit bacterial growth and rely on host defense mechanisms 
to ultimately clear the infection. Less severe ocular infections 
usually respond well to these agents. Bactericidal drugs work 
to kill the microorganisms and are preferred for severe ocu­
lar infections. 

Because of the frequent spread of infection, both eyes are 
treated, with therapy continued for 7 to 10 days. If gonococcal 
infection is diagnosed, systentic therapy is added to the topical 
therapy. Warm compresses to the eyes may provide some re­
lief, and patients are instructed in hygienic measures of good 
hand washing and to avoid sharing towels or pillows. Patients 
wearing contact lenses are instructed to remove the lenses for 
the duration of treatment and to properly cleanse the lenses. So­
lutions for contact lens care and eye makeup should be replaced 
with new uncontaminated preparations. The eye should not be 
patched, and steroid eyedrops should not be used.6 

Viral Conjunctivitis 
Conjunctivitis may result from a wide variety of viruses. 
Adenovirus infection has been reported to cause as much as 
20% of conjunctivitis seen in children and is the most com­
mon etiology. It typically occurs in epidemics and is more 
frequent during the autumn months.7 Adenovirus causes both 
a conjunctivitis and keratoconjunctivitis. Types 1,2,3, and 7 
are the cause of pharyngoconjunctival fever, which is char­
acterized by the triad nonpurulent conjunctivitis, pharyngitis, 

Dosage 

Two drops every 2 hours, or a small amount of ointment 
four times a day and at bedtime 

One drop every 3 hours, six times a day 

Apply small amount of ointment one to four times a day 
Two drops, or small amount of ointment, every 3 hours 

for 48 hours; then prolong dosing interval; continue 
for 48 hours after eye appears normal 

Severe: two drops every hour 
Mild: two drops every 4 hours, or small amount of ointment 

two to three times a day 
Severe: two drops every hour or 0.5 inches of ointment 

two to three times a day 
Mild: one to two drops every 2 hours while awake for 2 days, 

then every 4 hours for 5 days 
One or two drops four times a day for 7 days 
One or two drops every 2 hours while awake for 2 days, 

then every 4 hours for 5 days 
One or two drops every 2-4 hours for 2 days, then four 

times a day for 5 days 
One or two drops every 2 hours while awake for 2 days, 

then every 4 hours for 5 days 

and fever (see Chapter 18). It is a self-lintiting illness that 
usually runs its course in 7 to 10 days, though it may last sev­
eral weeks. Two picornaviruses, enterovirus 70 and coxsack­
ievirus A24, cause an acute hemorrhagic conjunctivitis. This 
illness is characterized by a rapid onset (6-12 hours), severely 
painful conjunctivitis, and subconjunctival hemorrhage.8 It 
has been associated with a polio-like paralysis in approxi­
mately 1 per 10,000 patients. Herpes simplex virus may cause 
conjunctivitis and is the most common viral cause of con­
junctivitis in neonates' (see Chapter 17). Primary infection 
and reactivation of the disease may result in keratitis. Measles 
and rubella classically exhibit conjunctivitis as part of the ill­
ness, and conjunctivitis occasionally occurs in patients with 
Epstein-Barr virus and varicella. 

History 
The patient typically presents with bilateral onset of redness 
and irritation of the eyes. There is usually a burning or gritty 
sensation in the eyes and a profuse watery discharge. Vision 
is unaffected. Pain and photophobia may be severe in cases 
with an associated keratitis or with acute hemorrhagic con­
junctivitis. Often there are symptoms of pharyngitis and 
cough, especially with adenoviral infections. 

Physical Examination 
On physical examination both eyes have diffuse conjunctival 
injection. Visual acuity testing is normal. A discharge, if pres­
ent, is clear and watery. Preauricular adenopathy and fmdings 
of an acute upper respiratory illness are common with infec­
tions caused by adenoviruses. In cases of acute hemorrhagic 
conjunctivitis, subconjunctival hemorrhages, usually located 
underneath the superior bulbar conjunctiva, may be present. 8 



Fluorescein staining may reveal a diffuse punctate keratitis 
with adenoviral or enteroviral infection or a typical dendritic 
keratitis with herpesvirus infections. 

Laboratory Findings 
Viral conjunctivitis is usually diagnosed based on the history 
and physical examination results, though often it is difficult 
to distinguish between viral and bacterial infections. Antigen 
detection assays have been developed for adenoviruses, and 
viral cultures can be obtained from conjunctival swabs but 
are rarely necessary. A Giemsa-stained smear demonstrating 
numerous lymphocytes may be helpful for delineating a viral 
etiology. In cases of suspected herpesvirus infections, a cul­
ture and Tzanck preparation of conjunctival scrapings and 
antigen detection tests (Surecell HSV test kit) may be useful 
for confmning the diagnosis. 

Management 

Specific therapy directed toward the treatment of viral con­
junctivitis is limited to herpesvirus infections. Viral conjunc­
tivitis is generally self-limited, though it has been shown that 
topical antibiotics may shorten the course, and recommend 
treatment with a topical antimicrobial agent to prevent sec­
ondary bacterial infection.9 Patients may find some relief from 
symptoms with the use of a moisturizing agent for the eyes 
(Liquifilm Forte, Tears Naturale II, Tears Plus). The use of 
steroids to decrease inflammation is not recommended. 

Viral conjunctivitis is highly contagious, and the patient 
must be instructed in proper hygienic measures. In adenovi­
ral infections, replicating virus is present in up to 95% of pa­
tients \0 days after the onset, and decreases to only 5% by 
the 16th day.lO Patients with acute hemorrhagic conjunctivi­
tis should not retum to work or school until 14 days after the 
onset of symptoms. In the physician's office, sterilization of 
instruments and good hand-washing are important for limit­
ing the iatrogenic spread of the illness. In cases of herpesvirus 
infections, prompt referral to an ophthalmologist is recom­
mended to detennine the extent of infection and to initiate ap­
propriate therapy with systemic and topical antiviral agents. 

Chlamydial Conjunctivitis 
Chlamydial conjunctivitis is caused by Chlamydia trachoma­
tis, an obligate intracellular organism that also commonly 
causes venereal disease (see Chapter 41). Untreated chlamy­
dial conjunctivitis may progress to trachoma, the leading 
cause of preventable blindness in the world. During the early 
stages of the disease, conjunctivitis occurs. Follicles or lym­
phoid aggregates form on the underside of the upper lid, which 
over time (typically 20-40 years) can cause scarring, lid dis­
tortion (entropion), and turning in of the eyelashes (trichia­
sis). Chronic irritation of the cornea by the eyelashes can lead 
to corneal opacification, ulceration, and subsequent blindness. 

The World Health Organization estimates that 500 million 
people worldwide snffer from trachoma, and that 5 to 10 ntil­
lion people are blind as a result of the complications of the 
disease. I I Although trachoma is no longer a serious health 
problem in urban and semiurban areas of industrialized and 
developing countries, chlamydial infection remains a com-
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mon cause of neonatal conjunctivitis. The incidence of 
chlamydial conjunctivitis in neonates is approximately 8.2 per 
1000 live births. It has been estimated that 50% of infants 
born to women with vaginal colonization by C. trachomatis 
develop the illness.2 Chlamydial conjunctivitis in the adult 
is most common during the sexually active years. As many 
as 60% of infected men report associated genitourinary 
symptoms. 

History 
In the newborn the time of onset may provide a clue to the 
diagnosis. Chlamydial infection usually begins at 5 to 14 days 
of life, though it has been reported within 24 hours of deliv­
ery.2 In adolescents and adults the symptoms are usually 
chronic, bilateral irritation of the eyes. There is no change in 
vision, and usually a discharge is present. Symptoms of ure­
thtitis or a vaginal discharge may be present. An important 
clue to the diagnosis is a history of chronic conjunctivitis, of­
ten unresponsive to topical antimicrobial therapy in associa­
tion with venereal symptoms. 

Physical Examination 
Physical findings reveal diffuse bilateral conjunctival injec­
tion. Visual acuity is nonnal. There may be edema of the eye­
lids and occasionally edema of the bulbar conjunctiva around 
the cornea (chemosis). A discharge is usually present, and its 
consistency may range from watery to mucopurulent. Later 
stages of the disease are characterized by petipheral subep­
ithelial corneal infiltrates (pannus), supetior corneal nti­
croparmus, and persistent palpebral or bulbar conjunctival fol­
licles. With untreated disease, trichiasis eventually develops 
with corneal abrasion and ulceration. 

Laboratory Findings 
Cell culture of conjunctival scrapings is the most sensitive, 
most specific test for diagnosis, but it is expensive, time· 
consuming, and not readily accessible to all physicians. Rapid 
tests using either an enzyme-linked immunosorbent assay 
(Cblamydiazyme) or direct fluorescent antibody assays 
(Micro-Trak), have excellent sensitivity and specificity. 2 
DNA hybridization assays and polymerase chain reaction tests 
to identify chlamydia! antigens offer new methods for test­
ing.12 Conjunctival scrapings remain the preferred sample for 
the rapid tests because the organism remains in the epithelial 
cells of the conjunctiva. 

Management 

Topical therapy alone is not always effective and does not 
eradicate nasopharyngeal colonization. Although prophylaxis 
of neonates with erythromycin oinbnent has been effective in 
preventing conjunctivitis, chlamydial infection in the neonate 
requires systemic therapy for concurrent infection of the 
lungs, nasopharynx, throat, and vagina. 13 

In the neonate the therapy of choice is oral erythromycin 
ethylsueeinate (Eryped 2(0) 50 mglkglday in four divided 
doses combined with topical tetracycline or sulfacetamide 
drops or erythromycin oinbnent four, times a day for 2 to 3 
weeks.2 In adults, systemic therapy should be initiated with 
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oral tetracycline (Achromycin V) 250 mg q4h, or doxycycline 
100 mg ql2h for 2 to 3 weeks. Topical therapy with eryth­
romycin is also recommended.4 Resistance to erythromycin 
has been demonstrated, and its use for systemic therapy is 
best limited to children and pregnant women. II Parents of 
neonates and sexual partners of adults with chlamydial in­
fections should be evaluated and treated. 

Allergic Conjunctivitis 
Ocular allergies are an important and common cause of the 
red eye. The most common cause is seasonal allergic con­
junctivitis, also known as allergic rhinoconjunctivitis or 
hayfever. Less common ocular allergies include vernal kera­
toconjunctivitis, atopic keratoconjunctivitis, giant papillary 
conjunctivitis, and contact conjunctivitis.14 

History 
The predominant symptom of allergic conjunctivitis is a pru­
ritic sensation in the eye. Symptoms tend to be bilateral from 
the onset and may be seasonal with associated hayfever symp­
toms. There may be complaints of a discharge that varies from 
watery to a stringy mucus accumulation in the eyes. Photo­
phobia is uncommon, as are visual complaints. A personal 
and family history of atopy may be present. A careful history 
of topical medications, solutions, and cosmetic use may be 
helpful for contact conjunctivitis. Giant papillary conjunc­
tivitis is almost always associated with contact lens use.4 

Physical Examination 
Visual acuity testing should be unaffected. The conjunctiva 
may appear diffusely injected, and there may be edema of the 
bulbar conjunctiva (chemosis). Edema of the tarsal conjunc­
tiva may give rise to a cobblestone appearance. Frequently 
there is associated edema of the eyelids and findings of al­
lergic rhinitis. A watery or mucoid discharge is common. The 
cornea is uninvolved, and the pupils are normal in tenns of 
their size and reactivity to light. 

Laboratory Findings 
In cases where the diagnosis is uncertain, the most useful test 
is a Giemsa stain of scrapings of the conjunctiva showing the 
presence of eosinophils.I5 Eosinophils are not present in the 
nonnal conjunctiva, and the presence of even one eosinophil 
may be indicative of an ocular allergy. Skin testing or 
radioallergosorbent test (RAST) may be indicated in se­
vere cases associated with systemic allergy symptoms. Skin 
testing is more sensitive, less expensive, and less time­
consuming than the RAST in these cases. Tear assays for im­
munoglobulin E (1gB), histamine, and tryptase may provide 
substantiating evidence for the diagnosis but are not com­
monly employed. 

Management 
Primary treatment is directed toward the identification and 
elimination of the specific antigen. Systemic antihistamines 
may be sufficient for relieving symptoms alone or serve as 
an adjunct to topical therapy. Topical vasoconstrictor and an­
tihistamine ophthalmic solutions often provide symptomatic 

relief in those with mild allergic conjunctivitis. Naphazoline 
Hel with pheniramine maleate (Naphcon-A) two drops q4h 
is often effective but recommended only for short-term use. 
Mast cell stabilizers such as cromolyn sodium 4% (Opticrom), 
lodoxamide tromethamine 0.1 % (Alomide), and nedocromil 
sodium 2% (Alocril), are effective in the relief of mild to mod­
erate symptoms with minimal ocular side effects. Combina­
tions of antihistamine and mast cell stabilizers such as aze­
lastine Hel 0.05% (Optivar), and olopatadine Hel 0.1% 
(Patanol), provide effective relief and are safe over prolonged 
use. Levocabastine hydrochloride 0.05% (Livostin), a potent 
Hrblocker, and ketorolac tromethamine 0.5% (Acular), a 
nonsteroidal antiinflanunatory drug, effectively relieve itch­
ing.!4 Topical corticosteroids are highly effective for the treat­
ment of allergic conjunctivitis, but the side effects of glau­
coma and cataracts make them of questionable value; hence 
they should be utilized only under the supervision of an 
ophthalmologist. 

Other Causes of the Red Eye 

Keratitis 
Keratitis, an inflannnation of the cornea, most often results from 
infection, though it may be due to corneal irritation by a for­
eign body or damage by chemicals or ultraviolet light; it may 
also be a manifestation of a connective tissue disorder (see 
Chapters 46 and 113). Although several organisms may cause 
infectious keratitis, microorganisms are rarely able to penetrate 
the intact corneal epithelium, and infection is usually preceded 
by factors that have altered the normal defense mechanisms of 
the outer eye. The primary bacterial pathogens include S. au­
reus, S. epidennidis, Pseudomonas, Streptococcus, and Enter­
obacteriaceae. I5 Several viruses that cause conjunctivitis may 
cause associated keratitis. Herpes simplex, varicella-wster, and 
Epstein-Barr viruses may result in a necrotizing corneal in­
flammation via an immunogenic reaction. Various fungal or­
ganisms, such as Fusarium, Aspergillus, and Curvuiaria, and 
yeasts such as Candida albicans have been identified in cases 
of keratitis. Acanthamoeba has been identified as a cause of se­
vere keratitis associated with contact lens wear. 16 

History 
The patient with keratitis presents with a complaint of a red 
eye that is severely painful (owing to the high sensory inner­
vation of the cornea). Corneal ulceration in the visual axis re­
sults in symptoms of decreased vision. Complaints of a dis­
charge and photophobia may be present. The patient should 
be questioned about foreign bodies, abrasions, contact lens 
wear, the use of topical steroids, or other factors that may 
have compromised the integrity of the cornea. 

Physical Examination 
The patient's visual acuity is usually diminished, although 
with peripheral corneal ulceration outside the visual axis it 
may be unaffected. With inflammation of the adjacent uveal 
tract, injection of the vessels is more localized around the 
cornea. There is a discharge with the consistency ranging from 



watery with reflex lacrimation to purulent with bacterial ul­
ceration. The pupil may appear nonnal, but with increasing 
inflammation there may be associated ciliary muscle spasm 
resulting in pupillary constriction and photophobia in the af­
fected eye. With advanced infections or with perforation of 
the cornea, a collection of pus (hypopyon) may be observed 
in the anterior chamber. The reflection of light may appear 
irregular over areas of ulceration on the corneal surface. 
Fluorescein staining of the cornea must be used to visualize 
any suspected ulceration. Identification of an ulcer with a clas­
sic branching or dendritic ulcer pattern is pathognomonic for 
herpes simplex infection. 

Laboratory Findings 
Corneal scrapings are necessary to detennine the responsible 
organism in infectious keratitis; it is best performed under slit­
lamp examination prior to antimicrobial therapy. Scrapings 
should be obtained for Gram and Giemsa stains, as well as 
for bacterial, viral, and fungal culture and sensitivity tests. 
Antigen detection tests may aid in the diagnosis of herpesvirus 
infections. 

Management 
A corneal ulcer is an ophthalmologic emergency, and imme­
diate referral to an ophthalmologist is indicated. The primary 
care physician may play an important role in the prevention 
of keratitis through education in hygiene, including the proper 
use of eye medications, eye protection, and effective disin­
fection of contact lenses. 

Episcleritis 
Episcleritis is a localized inflammation of the connective tis­
sue that overlies the sclera just underneath the bulbar con­
junctiva. The etiology of episcleritis is unknown, and episcle­
ritis is not regularly associated with any systemic disorder. I? 
Patients have reported recent viral infections, hypersensitivity 
reactions, and contact irritants, and the disorder has been seen 
in patients with herpes zoster infections, tuberculosis, gout, 
rheumatoid arthritis, and other autoimmune disorders.l?-19 The 
condition is most commonly seen in women during their third 
or fourth decade of life, and it tends to run a benign, self-lim­
ited course. It is conunonly bilateral and may appear in a sim­
ple or a nodular fonn. 

History 
The patient usually presents with complaints of a red, watery, 
uncomfortable eye. Pain, usually not severe, may be charac­
terized as a mild scratchy or pricking sensation. Mild photo­
phobia may be present, but no change in vision is noted. The 
onset is often acute, with symptoms developing within an hour. 

Physical Examination 
Visual acuity is unaffected. The involved eye demonstrates an 
area of localized redness, with engorgement of the superficial 
episcleral vessels and often edema just below the conjunctiva. 
The area may be tender to touch. There is no discharge, though 
reflex lacrimation is often present. Examination with the aid of 
a slit lamp may be necessary to ensure that the underlying sclera 

69. The Red Eye 583 

has retained its normal contour and to distinguish the condition 
from scleritis. 

Laboratory Findings 
There are no recommended laboratory tests to establish the 
diagnosis. 

Management 
Ophthalmologic consultation is recommended to confirm the 
diagnosis and because of the recurrent nature of the condi­
tion. Although the condition is generally self-limiting, epis­
cleritis may run a protracted course and in severe cases may 
rapidly progress to a necrotizing scleritis. 

Scleritis 
Scleritis, or inflammation of the scleral tissue, is much more 
serious than episcleritis. In contrast to episcleritis. approxi­
mately 50% of patients with scleritis have an underlying sys­
temic disorder (Table 69.3). The incidence of rheumatoid 
arthritis in patients presenting with scleritis is 30%; it is the 
most common connective tissue disorder associated with the 
condition17 (see Chapter 113). 

History 
Pain is the predominant symptom in the patient with scleritis. 
It is often severe, deep, and periorbital with radiation to the 

Table 69.3. Systemic Diseases Associated with Scleritis and 
Anterior Uveitis 

Scleritis 

Most common 
Rheumatoid arthritis 
Juvenile polyarthritis 
Systemic lupus erythematosus 
Wegener's granulomatosis 
Relapsing polychondritis 

Rare 
Polyarteritis nodosa 
Ankylosing spondylitis 
Psoriatic arthritis 
Reiter syndrome 
Ulcerative colitis 
Crohn's disease 

Anterior uveitis 

Most common 
Reiter's syndrome 
Ankylosing spondylitis 
Sarcoidosis 
Juvenile rheumatoid arthritis 
Interstitial nephritis 
Crohn's disease 
Ulcerative colitis 

Rare 
Acute leukemia 
Adenoviral infection 
Behc;et's disease 
Histoplasmosis 
Kawasaki disease 
Leprosy 
Leptospirosis 
Lyme disease 
Multiple sclerosis 
Mumps 
Psoriatic arthritis 
Relapsing polychondritis 
Sjogren syndrome 
Syphilis 
Systemic lupus erythematosus 
Toxoplasmosis 
Tuberculosis 
Vogt-Koyanagi-Harada 

syndrome 
Wegener's granulomatosis 
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temple and jaw. Frequently the patient is awakened by the pain. 
There is often marked tearing. and photophobia is common. 
Symptoms are bilateral in approximately 50% of patients." 
Most commonly there is no reported change in vision. 

Physical Examination 
On examination there is intense localized violaceous vascular 
iJ1iection of the sclera that is tender to palpation. Swelling and 
injection of the sclera may be seen with slit-lamp examination. 
There is no discharge from the eye, and the comea and pupil 
have a normal appearance. Visual acuity is typically unaffected, 
though certain forms of the disease are sight-threatening. 

Laboratory Findings 
There are no specific diagnostic laboratory tests for scleritis. 
Laboratory studies may best be directed toward the associ­
ated systemic disease when indicated by the clinical picture. 
Because of the frequent association of rheumatoid arthritis, 
rheumatoid factor assay may be useful. 

Management 
Urgent referral to an ophthalmologist is indicated. Therapy of 
scleritis should be directed at the underlying disease and may 
require a rheumatologic workup. 

Anterior Uveitis 
Anterior uveitis is classified as an inflammation of the iris 
(iritis) or the anterior ciliary body (cyclitis) or a combination 
of the two (iridocyclitis). Approximately 50% of patients with 
anterior uveitis are human leukocyte antigen (HLA)-B27 pos­
itive and have a causally related HLA-B27-associated sys­
temic disease. Reiter syndrome and aukylosing spondylitis are 
the most common systemic illnesses associated with anterior 
uveitis, and the clinical presentation is highly characteristic2° 
(see Chapter 113). Sarcoidosis is the next most common. Ju­
venile rheumatoid arthritis (JRA) and interstitial nephritis are 
also frequently associated. A variety of other systemic ill­
nesses are associated less frequently (Table 69.3).18.20.21 

History 
Patients with anterior uveitis typically present with acute on­
set of a red, painful eye. The pain may initially be superficial 
but progresses to a deep-seated ache that is sometimes re­
ferred to the ocular and periocular regions. Photophobia and 
decreased vision are common complaints. Symptoms are most 
commonly unilateral, although each eye may be affected with 
recurrent episodes. The presence of bilateral symptoms may 
help to detennine an etiologic cause.22 As the condition is fre­
quently recorrent, there may be a related history. Associated 
symptoms of systemic disease should be evaluated. 

Physical Examination 
Initially visual acuity may be unaffected, but it diminishes 
with increased inflammation in the anterior chamber. The red­
ness becomes most prominent overlying the inflamed uveal 
tract, resulting in perilimbal vascular congestion (termed a cil­
iary flush). There is no discharge from the eye, and the cornea 

appears clear. The pupil of the affected eye is often constricted 
owing to spasm of the sphincter, and with chronic recurrent 
episodes the pupil may become irregular because of the for­
mation of posterior synechiae. Photophobia may be elicited 
if light is shone in either eye. Occasionally the inflammation 
is severe enough for inflammatory cells to settle in the ante­
rior chamber, resulting in a hypopyon. 

Laboratory Findings 
The diagnosis of anterior uveitis is based on clinical find­
ings under slit-lamp examination. Laboratory studies should 
be directed toward the determination of associated systemic 
disease based on the clinical history and physical exami­
nation, not on an all-encompassing battery of testS.22 Test­
ing for HLA-B27 is performed in cases of acute-onset uni­
lateral anterior uveitis. In pediatric patients with chronic, 
bilateral uveitis, an antinuclear antibody test may sub­
stantiate a diagnosis of JRA. A chest roentgenogram and 
serologic tests for syphilis should be considered in every 
patient whose clinical features defy identification of an as­
sociated disease.23 

Management 
Urgent referral to an ophthalmologist is indicated when the 
diagnosis is suspected. Therapy is directed toward the in­
flammation and prevention of the complications of synechiae 
fonnation and glaucoma. Any associated systemic disease 
should be treated appropriately. 

Acute Angle-Closure Glaucoma 
Acute angle-closure glaucoma is characterized by an increase 
in intraocular pressure that, untreated, results in progressive 
damage to the optic nerve (see Chapter 71). Patients predis­
posed to the disease have a reduced angle between the cornea 
and iris as the result of a shallow anterior chamber. During 
an acute attack the iris bulges forward to the point of ob­
structing the nonnal outflow of aqueous humor from the an­
terior chamber, resulting in a rapid increase in intraocular 
pressure. Primary angle-closure glaucoma occurs in 0.6% or 
less of the general population and affects approximately 6% 
of all patients with glaucoma.24 Women are affected three 
times as often as men, and the incidence increases with 
advancing age. There are racial differences in the prevalence 
of angle-closure glaucoma, and though the anatomic features 
of angle-closure are inherited, the familial incidence of acute 
angle-closure glaucoma is low. 24 

History 
The patient with acute angle-closure glaucoma usually 
presents with rapidly developing, severe, unilateral eye pain 
and redness. The pain is typically deep and may be de­
scribed as a headache. Nausea and vomiting are common 
owing to vagal stimulation and may be the presenting com­
plaint. Vision is usually decreased, and the patient may see 
halos around lights due to edema of the cornea. A medica­
tion history is important, as certain medications can pre­
cipitate an attack. 



Physical Examination 
The predominant feature is that the pupil of the affected eye 
is semidilated and does not react to light. If the pupil con­
stricts with light, angle-closure glaucoma is not present.25 Vi­
sual acuity is usually diminished in the affected eye and wors­
ens with increasing corneal edema and pressure on the optic 
nerve. The vascular injection of the eye may appear more cen­
tral because of injection of the perilimbal vessels, and the con­
junctiva may be edematous. The cornea may appear hazy ow­
ing to edema, and the reflection of light off the corneal surface 
may appear diffuse, losing its sharp borders. A narrow cham­
ber angle and bulging iris may be identified by shining a light 
across the iris from the temporal side of the patient. In the 
normal eye the entire iris is illuminated, whereas in an eye 
with a narrow chamber angle a shadow is cast on the nasal 
side of the iris. There should be no discharge from the eye. 
A definitive diagnosis is made by demonstrating increased 
intraocular pressure through the use of tonometry and find­
ing a narrow chamber angle on slit-lamp examination and 
gonioscopy. 

Laboratory Findings 
Laboratory evaluation is not required for the diagnosis of pri­
mary angle-closure glaucoma. 

Management 
Emergent referral to an ophthalmologist is recommended 
when the diagnosis is suspected. Therapy is initially directed 
toward lowering the intraocular pressure in preparation for 
surgery. Once the acute attack is controlled, iridectomy is per­
formed to prevent subsequent attacks. Because of its lower 
complication rate, laser iridectomy has replaced conventional 
surgical methods.24 

Conclusion 
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Ocular Trauma 

Marc W. McKenna 

It is estimated that each year there are 2.5 million cases of 
eye injuries in the United States, many of which are prevent­
able. Injuries range from mild and self-limited to severe. 
Trauma is the most common cause of monocular blindness in 
the United States. I Worldwide, eye injuries cause blindness 
in approximately 1.6 million people and nnilateralloss of vi­
sion in 19 million people2 Nearly half of all eye injuries are 
initially seen by ptimary care physicians. which makes it es­
sential that family practitioners have the expertise and skills 
to deal with these problems.3 This chapter covers four 
general areas important to every family physician: initial eval­
uation, common injuries, vision-threatening injuries, and 
prevention. 

Initial Evaluation 
The initial evaluation of eye trauma begins with a thorough 
history. and even with the urgency of the situation, this im­
portant step must not be overlooked. The mechanism of in­
jury, the time sequence, and the ocular history. including 
glasses or contact lens wear, are essential to prompt and ap­
propriate treatment. The patient should be queried concern­
ing change in vision, irritation, pain, discharge, swelling, and 
bleeding. Any change in vision should be more specifically 
categorized to include blindness, blurring, floaters, flashes, or 
field loss. The physical examination must be done systemat­
ically and completely to ensure that no area of injury is 
missed. It should include all of the vital structures and func­
tions of the eye4 Many family physicians find it useful to 
have a preassembled eye tray that is readily available to as­
sist in the evaluation and management of ocular trauma. The 
eye tray should include a near-vision card, fluorescein strips, 
a blue cobalt light, lid retractors, cotton-tipped applicators, 
25-gauge needle, eye spud, ophthalmoscope, eye patches, pro­
tective eye shield, a Schil/ttz tonometer, and sterile eye solu-

tion. Table 70.1 lists common medications that should also 
be included on the eye tray' 

Visual Acuity 
Assessment of visual acuity is essential to the initial workup 
of all eye trauma. In the emergency room or the family physi­
cian's office, vision in each eye should be recorded using the 
standard Snellen eye chart at 20 feet. Near-vision cards can 
be substituted, if necessary. Severe acuity deficits can be 
recorded as the ability to count fmgers, see hand movements, 
or note a loss of light perception. 

Lids and Orbits 
The lids and orbits should be examined for swelling, ecchy­
mosis, and deformity. The orbits should be palpated looking 
for defects, subcutaneous emphysema, or areas of numbness. 
The lid and lacrimal apparatus are inspected for lacerations. 
Eversion of the lid is essential for detecting foreign bodies. 
It can be accomplished with a lid retractor or by using a cot­
ton-tipped applicator stick as a fulcrum to evert the upper lid 
and enhance inspection of the superior sulcus and tarsal sur­
face. Topical anesthesia can be used prior to this procedure. 

Sclera and Conjunctiva 
The white of the eye, the sclera and conjnnctiva, should be 
inspected for laceration, hemorrhage, foreign body, and 
chemosis (swelling). The cornea, the transparent covering 
over the anterior portion of the eye, should be examined for 
foreign bodies, cloudiness, and abrasion. Fluorescein staining 
and topical anesthesia facilitate examination of the cornea. 

Ophthalmoscopy 
Use of the ophthalmoscope is essential for assessing the an­
terior and posterior segments of the eye. The anterior cham-



Table 70.1. Medications for an Eye Tray 

Anc:.thetics: 
Mydriatics: 
Cycloplegics: 

Antibiotics: 

proparacaine (Ophthainel 0.5% 
phenylephrine (Neo-Synephrine) 2.5%, 
tropicamide (Mydriacyi) 1 %-duration 3 to 6 

hours 
cyclopentolate (Cyclogyl) 2'Yo-duration 12 

to 24 hours 
sulfacetamide (Sodium Sulamydl 10% 

ointment 
gentamicin (Garamycin) ointment 
ofloxacin (Ocuflox) 0.3% solution 

ber, the area between the cornea and the iris, is filled with 
aqueous humor. It should be inspected for gross blood (hy­
phema) or pus (hypopyon). The iris should be evaluated for 
symmetry, a unifonn contour, and color change. The lens 
should be examined for subluxation, dislocation, and trau­
matic cataract formation. The posterior segment, which in­
cludes the vitreous, retina, and optic nerve, is examined for 
hemorrhage, edema, retinal tears or detachment, and intraoc­
ular foreign bodies. Unless contraindicated because of the 
need to monitor pupillary response in a patient with head 
trauma, pupillary dilation with a mydriatic eye drop greatly 
augments the examination with the ophthalmoscope. 

Pupils/Extraocular Movements 
Also included in the initial evaluation is examination of the 
pupils and extraocular movements. The pupils should be 
round, equal, and reactive to light. If unequal, obtaining a his­
tory of anisocoria is very important. A dilated pupil resulting 
from a head injury is a significant warning sign. In cases of 
trauma or decreased vision, an afferent pupillary defect (Mar­
cus Guno pupil) should be part of the evaluation. An afferent 
pupillary defect is a sign of retinal or optic nerve damage. 
This test measures the pupillary response to direct light ver­
sus the indirect consensual pupillary response from light 
shone into the other eye. Using a "swinging flashlight test," 
an afferent pupillary defect is present when there is paradox­
ical dilation of the affected pupil after a light that is being 
shone into the nonnal eye is switched and is shone in the in­
jured eye. Extraocular movements should be assessed for en­
trapment of the extraocular muscles. which can be a sign of 
a blowout orbital fracture. If there is a concern that acute glau­
coma is part of the presenting problem, the intraocular pres­
sure should be measured. It can be done grossly by compar­
ing tactile pressure on both globes. This procedure though is 
best performed by slit -lamp examination or by using a Schi0tz 
tonometer. The intraocular pressure should not he measured 
if there is a suspected rupture of the globe or if there is evi­
dencc of an infection. 

Common Eye Injuries 
Conunon types of eye trauma are frequently seen in the fam­
ily physician's office, including injuries that are typically not 
initially vision-threatening:. These injuries are most often 
evaluated and treated by the family physician. 
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Corneal Abrasion 
Perhaps the most common eye injury seen in the family physi­
cian's office is a corneal abrasion. 6 The abrasion can be 
caused by a myriad of offending objects or projectiles: tree 
branches, fingers, pieces of paper, contact lenses, and small 
foreign bodies. The denuded cornea causes photophobia, tear­
ing. pain, and often a foreign-body sensation in the eye. It can 
be accompanied by blurred vision. Topical anesthesia 
(proparacaine) is often needed to enable the physician to do 
a thorough examination. 

Fluorescein staining is easy and confinns the diagnosis. The 
fluorescein strip is lightly wetted, and the lower lid is pulled 
down. The strip is inserted into the inferior cul-de-sac until 
the entire eye is stained yellow-orange. The fluorescein is then 
flushed out of the eye with a sterile eye solution. The abra­
sion takes up the fluorescein and after irrigation stains blue­
green when viewed with a blue cobalt light. 

Treatment consists of topical antibiotics, pain control, and, in 
some cases, a pressure patch over the affected eye. A cyclo­
plegic agent may be instilled into the eye to relieve ciliary spasm 
and dilate the pupil. Many of these patients require oral anal­
gesia. Topical NSAIDs (ketorolac) are also sometimes used for 
pain relief.? The patient is examined daily with fluorescein stain­
ing until the abrasion resolves. The cornea usually reepithelial­
izes within 24 to 48 hours. Vision should return to nonnal once 
healing occurs. Topical antibiotics should be continued for 5 to 
7 days to prevent infection and for continued lubrication. The 
major complications of corneal abrasions are recurrent erosions 
and infection. Recurrent erosion occurs when the new epithe­
lium breaks down days to weeks after the initial event. Treat­
ment of recurrent erosions includes 5% hypertonic saline oint­
ment at bedtime for several months to enhance lubrication and 
promote healing. 

Pressure patching is no longer recommended in the treat­
ment of most corneal abrasions and in fact is contraindicated 
in abrasions with a high risk of infection.8 This includes 
scratches from organic matter (tree branch), a dirty object, or 
those associated with contact lens wear. If the offending agent 
is a contact lens, it must be removed before using fluorescein, 
as soft contacts take up the stain. Topical broad-spectrum an­
tibiotics (aminoglycoside or fluoroquinolone) should be used 
four times a day and contact lens wear should not be resumed 
until the eye is completely asymptomatic for 3 to 4 days. The 
contacts should also be checked for defects, tears, and pro­
tein buildups before being reused.9 

One severe form of corneal injury is a diffuse abrasion caused 
by ultraviolet light from a sunlamp or welder's arc. With these 
injuries, large portions of the cornea may be injured. The intense 
pain requires topical anesthesia to examine the patient. Treat­
ment is similar to that for corneal abrasions but often requires 
narcotic analgesia at home. As with smaller corneal abrasions, 
topical anesthetics other than NSAIDs should never be pre­
scribed for home use, and these patients require close follow-up. 

Foreign Bodies 
Another common eye injury is a foreign body on the f>urface 
of the eye. Usually this injury involves particulate matter that 
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flies into the eye. Often multiple foreign bodies are present, 
so complete examination of the eye is imperative. A pene­
trating injury must be ruled out. After applying topical anes­
thesia, loose foreign bodies on the conjunctiva or lid may 
be irrigated with sterile solution or removed with a moist 
cotron-tipped applicator. Superficially embedded foreign bod­
ies may be removed with a 25-gauge hypodennic needle or 
an eye spud. Optimally. this is best done under slit-lamp ex­
amination. Metallic foreign bodies. if left in place for more 
than a few hours, can form a rust ring, which necessitates oph­
thalmologic referral for slit-lamp examination and removal of 
the foreign body and rust ring. Removal of a corneal foreign 
body, by its nature, causes an abrasion, which must then be 
treated as such with close follow-up. If there is concern that 
the foreign body is not superficial, immediate consultation 
with an ophthalmologist is required. 

Subconjunctival Hemorrhage and Ecchymosis 
Blunt trauma to the eye can be the result of either trivial 
trauma or high-impact forces, which can cause serious injury. 
Two common self-limiting injuries are subconjunctival hem­
orrhage and ecchymosis of the eyelid and surrounding soft 
tissue (black eye). Again, a history and thorough examination 
are crucial to rule out more serious pathology. The amount of 
swelling and ecchymosis can be dramatic because the area is 
so vascular. Subconjunctival hemorrhage is typically bright 
red and can extend all the way to the border of the iris and 
occasionally cover the entire conjunctiva. Chemosis or edema 
of the conjunctiva can be a sign of scleral rupture and extru­
sion of the vitreous, which is a harbinger of more serious un­
derlying pathology. If orbital emphysema is present. a care­
ful search, including radiologic studies, for associated orbital 
or ocular injury should be performed. 

Treatment of a subconjunctival hemorrhage consists of 
watchful waiting. A subconjunctival hemorrhage commonly 
goes through the stages of changing color to yellow or green 
and, at times, takes as long as 2 to 3 weeks to resolve. Visual 
acuity should be normal. 

Lid Lacerations 
Lid lacerations that are superficial and not involved in the 
lacrimal apparatus or a lid margin may be repaired with sim­
ple suturing (see Chapter 49). Careful attention must be paid 
to cosmetic appearance and function. Referral is required if 
these factors are of specific concern. Attention must be given 
to the type of injury to ensure that there is no associated pen­
etrating trauma. It is particularly important to be aware of 
high-velocity or sharp, penetrating injuries. If the lid margin 
or the nasolacrimal ducts are involved, consultation should be 
sought. 

Vision-Threatening Injuries 
More serious injuries include those occurrences where vision 
is imminently threatened and proper treatment is essential. 
Common vision-threatening injuries include chemical burns, 

hyphema, penetrating wounds, blowout fractures, and rup­
tured globes. 

Chemical Burns 
Chemical burns are common ocular injuries, and the family 
practitioner must provide prompt treabnent in an attempt to 
prevent pennanent vision loss. Chemical burns occur when 
toxic substances come into direct contact with the eyes often 
through splashing. Although aJkali bums are potentially more 
devastating than acid burns, each must be treated as a true 
emergency. 

Alkali is found in ammonia-containing products (fertiliz­
ers, refrigerators, cleaning solutions), lye-containing products 
(drain cleaners, magnesium hydroxide, sparklers, flares), and 
lime products (plaster, mortar). The lipid solubility of aJkali, 
with continued contact, allows deep penetration into the eye. 
It can cause destruction of the anterior segment. Acid burns 
are caused by sulfuric acid (battery acids), hydrofluoric acid, 
and hydrochloric acid. These acids tend to cause superficial 
damage but in high concentration can lead to blindness. 

The initial treatment of all chemical bums is irrigation. This 
point carmot be emphasized strongly enough. Irrigation should 
be started as soon as possible, ideally in the field but certainly 
on initial presentation in the physician's office. The main goal 
is copious flushing. Neutralizing solutions are of questionable 
additional benefit; intravenous nonnal saline is sufficient. Reg­
ular intravenous tubing can be used to deliver the irrigation 
directly to the eye. Clearly, this situation is one where the vi­
sion is not checked before starting treatment. Once the patient 
presents to the office, instill topical anesthesia to the eye(s), 
pull the eyelids widely apart, and flush. Always inspect and 
remove particulate matter. Flushing should be continued at 
least 20 minutes and until the eye's pH has been neutralized. 
The patient should then have a cycloplegic agent instilled to 
dilate the eye to relieve ciliary spasm. In addition, a topical 
antibiotic should be instilled, the eye patched, and referral 
made to an ophthalmologist for more definitive care. 

Hyphema 
Hyphema, or bleeding into the anterior chamber, is a serious 
complication of blunt or penetrating trauma to the eye. The 
dramatic view of layering of blood in the anterior chamber is 
often a sign of other associated damage.lO Such coexisting in­
juries include lens disruption, glaucoma, iris damage, corneal 
injury, and retinal tears. The initial treatment is medical to 
prevent rebleeding. The patient is put at bed rest, the head is 
elevated and the eye patched. Immediate ophthalmologic con­
sultation is required. Conventional treatment includes cyclo­
plegics and topical steroids. Systemic steroids and antifibri­
nolytic agents may decrease the incidence of rebleeding. Most 
uncomplicated hyphemas reabsorb spontaneously and have an 
excellent prognosis. Occasiona11y. hyphemas can lead to 
staining of the cornea and increased intraocular pressure. Poor 
visual prognostic signs include large hyphemas, injury in a 
child, rebleeds, and those associated with posterior segment 
damage. Table 70.2 lists risk factors associated with re­
bleeds." 



Table 70.2. Risk Factors for Rebleeding of Hyphemas 

Initial visual acuity less than 20/200 
Hyphema more than one·third of the anterior chamber 
Delayed medical attention of more than 1 day after injury 
Elevated intraocular pressure 

Blowout Fractures of the Orbit 
Orbital fractures can commonly be seen with blunt trauma. 
The orbit should be palpated for step-offs or crepitus. Rup­
ture into a sinus can cause tissue emphysema, and injury to 
the inferior orbital nerve causes a dysesthesia below the eye. 
A blowout fracture constitutes entrapment of orbital fat and 
an extraocular muscle in the bony fragments. The weakest 
part of the orbit lies inferiorly and is the most common area 
for a blowout. The patient presents with diplopia and defec­
tive extraocular movements. Diagnosis is confmned by com­
puted tomography (eT). Immediate surgical decompression 
of orbital fractures is not essential and is reserved for per­
sistent diplopia, mechanical restriction of gaze, endophthal­
mes or hypophthalmos, and cosmetic reconstruction. 12 Treat­
ment includes use of oral antibiotics because of the risk of 
sinus infection and avoidance of nose blowing. 

Perforating Wounds/Globe Rupture 
Perforating wounds of the eyes with rupture of the globe are 
devastating injuries and can be missed if one is not observant. 
The perforation is not obvious on initial presentation in up to 
20% of patients with rupture of the globe. \3 The visual acu­
ity may even be intact. Table 70.3 lists situations where a high 
index of suspicion should be maintained for global rupture. 
If anyone of these situations exists and rupture is suspected, 
do not pressure-patch the eye or instill topical antibiotics. 
A void manipulation of the globe, place a protective eye shield, 
and refer innnediately to the ophthalmologist. Surgical ex­
ploration may well be needed to determine if there is a true 
rupture. Radiographic studies, either a CT scan or ultrasound, 
should be done to rule out an intraocular foreign body. 

Posterior Segment Injuries 
Sudden compression or stretching of the globe following blunt 
trauma can cause injury to the posterior segments of the eye, 
including vitreous hemorrhage, retinal detachment, and dam~ 
age to the optic nerve. The structures of the posterior segment 

Table 70.3. Findings Associated with Ruptured Glohe 

History of significant blunt trauma 
Penetrating trauma 
Projectile object, especially metal on metal 
Irregular or oval pupil 
Hyphema 
Irregular~shaped iris 
Traumatic cataract or dislocated lens 
Pigmented area on globe consistent with iris prolapse 
Conjunctival laceration, especially with dehiscence of tissue 
Corneal laceration with leakage of aqueous fluid 
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are examined using direct ophthalmoscopy, which is most eas~ 
ily perfonned after dilation of the pupil. If posterior segment 
injuries are present, a CT scan or ultrasound is usually indi~ 
cated to better delineate the extent of the trauma. 

Vitreous hemorrhage is usually caused be tearing of the 
retinal vessels. Symptoms range from floaters to profound vi­
sualloss. Ophthahuoscopy may reveal a loss of the red reflex 
or poor visualization of the retina. Patients with vitreous hem­
orrhage should be seen by an ophthalmologist because of the 
high association with retinal detachment or the presence of 
an occult foreign body.14 

Injury to the globe may also result in retinal detachment or 
tears." Symptoms include floaters, light flashes, specks, or a 
black veil across a visual field. On funduscopic exam, a de~ 
tachment appears as a break in the natural pink color of the 
retina and appears as a grayish, opaque billowing of the reti­
nal surface. Early recognition of tears is important because the 
outcome is improved if treabnent is started before the macula 
becomes involved. Surgery within the first 24 hours is some~ 
times required, so innnediate referral is standard. Symptoms of 
retinal tears may present days to weeks after the initial trauma. 

In addition, a contusion to the globe can result in hemor~ 
rhage or shearing of the optic nerve. Vision loss may be se~ 
vere or even total. The patient will have an afferent pupillary 
defect. Emergency decompression and treatment may be in­
dicated, so immediate consultation is essential. 

Prevention of Eye Injuries 
Many causes of eye trauma are accidental, and one of the 
most important roles of a family physician in preventing oc­
ular trauma is anticipatory guidance. The common areas for 
injury occur in the workplace, at home, during sports activi­
ties, and in association with frreworks. A disproportionate 
number of severe injures occur in those under 15 years of 
age. 16 The family physician, who is often involved in occu­
pational health or is a team physician, should ensure that 
proper protective eyewear is required when patients are in­
volved in high~risk activities. 

Polycarbonate lenses and frames are the standard for pro­
tection during sports, and industrial goggles with side shields 
are standard for the workplace. Other specific sports, such as 
hockey, lacrosse, and football, have specifically designed hel­
mets for protection. I7 During health maintenance visits, the 
family physician should identify those patients with functional 
vision in only one eye and suggest adequate protection for 
even low-risk activities. For these patients, participation in 
high-risk sports where no protective goggles can be worn 
(wrestling, boxing, and martial arts) should not be allowed. 
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Selected Disorders of the Eye 
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It is important to identify the ocular symptoms that are seri­
ous and require an emergent or urgent examination. These 
symptoms include recent visual loss, double vision, pain, 
floaters, flashes, and photophobia. Less serious symptoms, 
which can be evaluated electively, include vague ocular dis­
comfort, tearing, mucous discharge, bnming, eyelid symp­
toms, or proptosis. 

The basic eye examination includes testing for visual acu­
ity with the Snellen chart, modified for small children and 
mentally handicapped adults through the use of picture cards 
Of tumbling E's. Confrontation visual fields, ocular motility 
testing, ophthalmoscopy, corneal staining, and the pupillary 
examination are also essential. 

Pupil 
Pupils are the most frequently examined part of the eye. As 
the central opening of the iris, the pupil regulates the amount 
of light that enters the eye. Normal pupils are round, regular 
in shape, and nearly equal in size. The pupillary examination 
is designed primarily to detect neurologic abnormalities that 
disturb the size of the pupils. Pupillary reflexes include the 
direct light reflex and the indirect, or consensual, reflex, a re­
sponse to light falling on the opposite eye. The measurement 
of pupil size in dim light assesses the motor (efferent) limb 
of the pupillary reflex arc; the evaluation of pupil response to 
direct light assesses both the motor and the sensory (afferent) 
limbs; the swinging light test (testing for the consensual re­
flex) assesses only the sensory limbs. 

Constriction of the pupil to less than 2 mm is called mio­
sis if it does not dilate in the dark. Topical cholinergic stim­
ulating drops and systemic narcotics are the most frequent 
causes. 

Dilatation of the pupil to more than 6 rom is called mydri­
asis, with failure to constrict to light stimulation. Topical at-

ropine-like drops, trauma, and oculomotor nerve abnormali­
ties are the most common causes. 

Anatomic variation in the diameter of the iris is less than 
I mm. It is best to determine this parameter in the dimmest 
light possible, measuring with the pupil gauge found on the 
near-vision card. True inequality of pupil size (anisocoria) is 
caused by dmgs, injury, inflammation, angle-closure glau­
coma, ischemia, paralysis of the sphincter-pupillae muscle 
(dilated) and of dilatator pupillae muscles (constricted), 
Homer syndmme, neuronal lesions (Argyll Robertson pupil), 
or, most commonly, physiologic variations. l 

Eyelids 
The eyelids, which are anatomically complex, are protective 
to the cornea, aid in the distribution and the elimination of 
tears, and lintit light entering the eye. Abnormalities can oc­
cur in the skin, mucous membranes, glands, and muscles. 

Congenital Abnormalities 
The most common congenital variation is an epicanthus. 
which is a vertical skin fold in the medial canthal region; it 
is normal in persons of Asian ancestry. Asymmetry may sim­
ulate an esotropia (pseudostrabismus). 

Positional Abnormalities 
Entropion 
Entropion is inversion of the lid margin. Etiologies are age­
related (involutional), cicatricial, spastic, and congenital. In­
volutional entropion of aging is common, causing misdirected 
eyelashes (trichiasis) that irritate the eye. Secondary condi­
tions include conjunctivitis, corneal ulcers, keratitis, tearing, 
and blepharitis. Treatment includes eyelid hygiene, lubricat­
ing agents, and topical antibiotics when inflammation is pres-
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ent. Taping or patching can be palliative or temporary, await­
ing definitive surgical procedures for symptomatic patients,2" 

Ectropion 
Eversion of the lid margin, or ectropion, can be age-related, ci­
catricial, spastic, and allergic. Severe cases may follow Bell's 
palsy (see Chapter 67), Ocular manifestations include chronic 
conjunctivitis, keratitis, epiphora, and keratinization of the lid. 
Treatment options are similar to those for entropion.2,3 

Blepharoptosis 
The etiology of blepharoptosis lies either in the innervation 
or the structure of the levator palpebrae superioris muscle, 
leading to a drooping upper eyelid and a narrow palpebral fis­
sure. The congenital type can be unilateral or bilateral. Ac­
quired fonns include dehiscence of the levator aponeurosis, 
neuropathy, intracranial disorders, Homer syndrome, my­
otonic dystrophy, and myasthenia gravis. Surgical therapy is 
the only successful management strategy. 2 

Inflammation 
Blepharitis 
Blepharitis is an inflammatory condition of the lid margin oil 
glands. It may be infectious, usually due to Staphylococcus 
aureus, involving the eyelash roots, glands, or both. It has 
been described as "acne" of the eyelids. Individuals who have 
acne rosacea or seborrheic dermatitis of the scalp and face are 
particularly vnlnerable (see Chapter 115). Symptoms include 
swelling, redness, debris of the lid and lashes, itching, tear­
ing, a foreign-body sensation, and crusting around the eyes 
on awakening. Management of blepharitis is primatily lid hy­
giene using wann compresses with baby shampoo or an eye­
lid cleansing agent applied with a finger, washcloth, or cot­
ton-tipped applicators. Nightly application of bacitracin, 
erythromycin, or sulfisoxazole ointment to the lid margins is 
helpful when there are signs of secondary infection. For se­
vere or recurrent cases systemic therapy with tetracycline 
(Achromycin), doxycycline (Doryx, Vibramycin), or erythro­
mycin (E.E.S., E-Mycin, Eryc) can be used for several 
months.1- 3 

Hordeolum 
Also known as a stye, an external hordeolum is an inflam­
mation of the ciliary follicles or accessory glands of the an­
terior lid margin. It is a painful, tender, red mass near the lid 
margin, often with pustule fonnation and mild conjunctivitis. 
An internal hordeolum, which presents in a sintilar manner, 
involves an infection of the meibomian gland away from the 
lid margins.2,4 Treatment is usually simple for this self­
limited condition: intermittent hot, moist compresses plus top­
ical ophthalntic antibiotics such as tobramycin (Tobrex), bac­
itracin, erythromycin (notycin), gentanticin (Garamycin), or 
sulfacetantide (Bleph-IO, Sulamyd, Sulf-IO) to prevent in­
fection of the surrounding lash follicles. One method to has­
ten drainage of the external hordeolum is to epilate (remove 
a hair and its root) the lash, which effectively creates a 
drainage channel. Occasionally an incision or puncture for 

drainage and administration of systemic antistaphylococcal 
antibiotics is necessary.l 

Chalazion 
A chalazion Oipogranuloma) is a chronic granuloma that may 
follow and be secondary to inflammation of a meibomian 
gland. During its cbronic phase it is a firm, painless nodule 
up to 8 mm in diameter that lies within the tarsus and over 
which the skin lid moves freely. It usually begins as an in­
ternal hordeolum. Asymptomatic chalazia usually resolve 
spontaneously within a month. Treatment options for persist­
ent chalazia include an intralesionallong-acting corticosteroid 
injection, which may cause hypopigmentation, or a surgical 
incision and curettage with a clamp. 1,2,4 

Dermatitis 
Dennatitis may be either infectious or of contact etiology. 
Contact dermatitis is common because of exposure to sensi­
tizing irritants such as neomycin, atropine, cosmetics, lotions, 
soaps, nickel, thimerosal (often in artificial tears), chloram­
phenicol, poison ivy, and others. Manifestations include ery­
thema, vesiculation, scaling, edema, and itching. Therapy, 
most importantly, is removal of the offending agent (see 
Chapter 115). Dnting the acute stages cool compresses, anti­
histamines, and topical corticosteroids provide relief. Occa­
sionally, systemic steroids are necessary such as for severe 
poison ivy dermatitis. The most conunon infectious etiologies 
are impetigo, erysipelas, and herpes zoster, with treatment the 
same as indicated for other locations.s 

Conjunctiva 

Subconjunctival Hemorrhage 
Subconjunctival hemorrhage not caused by direct ocular 
trauma is usually the result of a sudden increase in intratho­
racic pressure, as when sneezing. coughing, or straining to 
evacuate. Rupture of a conjunctival blood vessel causes a 
bright red, sharply delineated area surrounded by nonnal-ap­
pearing conjunctiva (Fig. 71.1). The blood is located under­
neath the bulbar conjunctiva and gradually fades in 2 weeks. 
Usually no cause is found, but it is seen with hypertension 
and in neonates or their mothers as a result of labor and de­
livery. No treatment is indicated. l 

Pingueculum 
A pingueculum is an area of nasal or temporal bulbar con­
junctiva that contains epithelial hyperplasia, a harmless yel­
low-white, plaque-like thickening. Occasionally inflamma­
tory discomfort requires a topical vasoconstrictor. Medical 
treatment is ineffective, and recurrence is common after sur­
gical intervention. 

Pterygium 
A pterygium is a triangular elevated mass consisting of vas­
cular growth of the conjunctiva, usually nasal, that migrates 
onto the corneal surface. Environmental factors such as pro-



Fig. 71.1. Subjunctival hemorrhage, right eye. 

longed sunlight and exposure to heat, wind, and dust con~ 
tribute to its fonnation.6 It may be unsightly and uncomfort· 
able, and it may interfere with vision. Medical treatment is 
ineffective. and primary excision, with addition of a ra­
diomimetic or chemothempeutic agent intra- or postopera­
tively, may be necessary, but recurrence is common.? 

Lacrimal System 

Epiphora 
Epiphora is a condition in which tearing occurs because of 
e ither hypersecretion or impaired drainage of tears through 
the lacrimal passages. Causes include muscle weakness, al­
lergy, ectropion, occlusive scarring, glaucoma, dacryocysti­
tis, can-aliculitis, and inflammation.8 In infancy, it is usually 
due to congenital nasolacrimal duct obstruction, which has a 
high rate of spontaneous reservation during the first year. Na­
solacrimal duct probing can usually be deferred until after the 
age of 1 year.9 

Dry Eye 
The lear film is a complex, delicately balanced fluid composed 
of contributions from a series of glands. Alacrima, decreased 
or absent tears, occurs with keratoconjunctivitis sicca, associ­
ated with the autoimmune systemic complex of Sjogren syn­
drome, most frequently from rheumatoid arthritis or thyroid 
diseases (see Chapters 113 and 121). Other causes of dry eye 
can be blepharospasm, blepharitis, allergies, systemic med­
ications, and toxins .10 Tear film deficiency also causes non­
specific symptoms of burning, foreign-body sensation , photo­
phobia, itching, and a "gritty" sensation. Physical findings 
include hyperemia, loss of the usual glossy appearance of the 
cornea, and a convex tear meniscus less than 0.3 mm in height. 
The Schinner and rose bengal test results do not have a sig­
nificant association with symptoms.10 Treatment is difficult 
and lifelong with artificial tears (Lacril, Tears Natural, Thera 
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Tears) containing methylcellulosc, polyvinyl alcohol, or 2% 
sodium hyaluronate four times a day to hourly. Ptmctal oc­
clusion with a silicone plug or pennanent punctual closure via 
thennal cautery can produce dramatic symptomatic improve­
ment. Severe cases occasionally require patches during the day 
or acetylcysteine, 10% to 20%, to alter the mucus. 

Dacryocystitis 
Dacryocystitis is a painful inflammation of the lacrimal sac 
resulting from congenital or acquired obstruction of the na­
solacrimal duct. Even though congenital nasolacrimal duct 
obstruction occurs commonly in infants, dacryocystitis is rare 
and is commonly associated with nasolacrimal duct cysts. In 
adults it is idiopathic or the result of an obstruction from in­
fection. facial trauma, or a dacryolith, rarely neoplasm. The 
medial lower lid location has a domed mass that is tender and 
painful, with discharge and tearing. Treatment includes hot 
packs with topical and systemic antibiotics for penicillinase­
producing staphylococcal organisms. 

Dacryoadenitis 
Dacryoadenitis, an enlargement of the lacrimal gland, may be 
granulomatous, lymphoid, or infectious in origin. If acute, this 
lesion is painful , tender, suppurative, and inflamed; if chronic, 
it may manifest simply as a swollen, hard mass. Treatment of 
dacryoadenitis is detennined by its etiology and ranges from 
supponi ve heat therapy and massage to incision and drainage, 
followed by the use of systemic antibiotics and, if not re­
sponsive. by steroids. 

Orbit 
Preseptal (periorbital) and postseptal (orbital) cellulitis are 
bacterial infections of the periocular tissue that are serious 
and potentially vision-threatening and lethal. Preseptal cel­
luliti s involves only the Lid structures and periorbital tissues 
anterior to the orbital septum. Postseptal cellulitis involves 
tissue behind the septum, which children and adolescento; have 
more commonly than adults. Routes of infection include 
trauma, bacteremia, upper respiratory infection and sinusiti s. 
Cellulitis should be considered in every patient with swelling 
of the eye (see Chapter 40). Critical signs include pain, fever, 
erythema, tenderness, swelling, and conjunctival injection. 
With postseptal infection, impaired ocular motility , an affer­
ent pupillary defect, proptosis, and visual loss also occur. Cav­
ernous sinus thrombosis may develop. Leukocytosis is usu­
any present, and a peripheral white blood cell count of more 
than 15.000/mm3 suggests bacteremia. Sinus radiographs, 
computed tomography (CT), and orbital ultrasonography are 
indicated and are often positive in such cases. 

Treatment of children age 5 and under has been directed to­
ward the most common pathogen, Haemophilus injluenzae 
type B (HiS), although since the introduction of a vaccine for 
young infants in 1990 there has been about a 90% decrease in 
the incidence of HiS infections. A bacterial pathogen is iden­
tified as the cause of periorbital cellulitis in only 30% of cases. 
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If there is an associated local wound, the infection pathogen 
is most likely S. aureus or Streptococcus pyogenes. 11 

In older children and aduhs, treatment must cover staphylo­
coccus, streptococcus, anaerobes, and sometimes fungal infec­
tions. Antimicrobial therapy should also provide coverage for 
the pathogens most commonly associated with sinusitis. A 
third-generation cephalosporin (Cefizox, Claforan, Rocephin), 
penicillinase-resistant penicillin (Staphcillin), and clindamycin 
(Cleocin) intravenously provide excellent coverage for the most 
likely pathogens. 12 Emergency consultation should be obtained 
from both an ophlhalmologist and an otolaryngologist. 

Retina 
Various retinal problems are presented to the family physi­
cian. Diagnostic criteria are important to direct appropriate 
referral and care. 

Arterial Occlusive Retinal Disease 
Central and branch retinal artery occlusions (CRAOs, BRAOs) 
must be recognized. CRAO is a severe sudden loss of vision 
due to an embolic or thrombotic occlusion, or obstruction, of 
the central retinal artery. It is considered an ocular emergency, 
usually painless, and is always monocular. Occasionally it is 
preceded by symptoms of amaurosis fugax, lasting 5 to 20 min­
utes. A cherry red spot is often seen in the central macula (Fig. 
71 .2). Treatment consists of immediate decompression of the 
eye by pharmacologic or surgical imervemion. 

The BRAO is a painless, less severe, more peripheral em­
bolic phenomenon in the retinal arterial circulation, where an 
immediate blank or dark area is noted in the patient's visual 
field. It is almost always monocular. Treatment is based on 
finding the source of the problem. A thorough diagnostic eval­
uation is needed to rule out carotid plaques, carotid valvular 
disease, and temporal arteriti s.13 

Fig. 71.2. Central retinal artery occlusion. 

Fig. 71.3. Central retinal vein occlusion. 

Venous Occlusive Retinal Disease 
Central and branch retinal vein occlusions (CRVOs, BRVOs) 
must be diagnosed. A CRVO presents as a sudden loss of vi­
sion secondary to compression of the venous return by a reti­
nal arterial, causing thrombosis at that location. If an occlu­
sion occurs at the optic nerve head, it is a CRVO; if it is seen 
more peripherally, it is a BRVO. The CRVO is diagnosed by 
the presence of flame-shaped and blot hemorrhages through­
out the entire retinal field, often obscuring the view of the un· 
derlying retina (Fig. 71.3). If it is nonischemic, anti platelet 
therapy is used (i.e., aspirin). If it is ischemic, laser photo­
coagulation is used to prevent conversion to neovascular 
glaucoma. 

A BRVO causes less severe visual loss, often not noticed 
by the patient. It leads to stasis of the venous flow more pe­
ripherally, which if it involves the macula causes central loss 
of vision. Here again, a flame-shaped hemorrhage is present 
upon examination. Laser therapy is needed only if macular 
edema is persistent over 3 months. 14-- 16 

Retinal Detachment 
Several epidemiologic studies have found the annual inci­
dence of retinal detachment at about 1: I 0,000. The life preva­
lence is approximately 0.7%, but for people with high my­
opia it is 5%; it occurs most commonly between the ages of 
40 and 80 years. A frequent symptom of detachment is a gray 
curtain or cloud covering a portion of the visual field. These 
symptoms may be preceded by a quick flash of light, occur­
ring in an arc-type fashion, across the peripheral field of vi­
sion; it lasts for a second or two with a new onset of many 
small black floaters. On physical examination with a dilated 
pupil , one sees a corrugated bulbous elevation of the retina. 
If a detachment can be surgically repaired immediately, prior 
to a macular detachment, the resulting visual acuity is much 
better. 



Diabetic Retinopathy 
Early detection of diabetic retinopathy is important. Diabet­
ics should have regular ophthalmologic examinations (see 
Chapter 120). 

Nonproliferative Diabetic Retinopathy 
Nonproliferative diabetic retinopathy is graded as mild, mod­
erate, or severe. With the more severe retinopathy, cotton wool 
spots are present, and dot and blot hemorrhages and lipid ac­
cumulation are seen throughout the retina (Fig. 71.4), If there 
is thickening of the retina in the central macular zone, diabetic 
macular edema is present and can cause profound visual loss. 
If macular ischemia is nOE present, laser can be helpful for sta­
bilizing, and in some cases improving, visual function. 

Proliferative Diabetic Retinopathy 
Proliferative diabetic retinopathy is diagnosed when a neo­
vascularization is detected at the optic nerve or elsewhere in 
(he retina. Tt poses a ri sk of retinal hemorrhage. tractional reti­
nal detachment, fibroglial proliferation, and retinal fibrosis. 
With a dilated pupil , a lacy network of fine vessels is seen, 
indicating retinal ischemia (Figs. 71.5 and 71.6). Pametinal 
photocoagulation (PRP) eliminates the mid-peripheral retina. 
PRP may cause some night and central vision loss but pre­
vents progressive severe visualloss. 17- 2o 

Amaurosis Fuga. 
Amaurosis fugax is the sudden, painless, monocular loss of 
vision, described as a curtain or a shade being pulled down 
or up. blanketing the field of vision. It totally resolves in 5 to 
30 minutes. A cholesterol plaque in the carotid artery, or 
rarely, a calcific cardiac valvular condition, is the etiology. 
Treatment is directed toward anticoagulation or anti platelet 
therapy. Based on the patient's risk threshold. surgical inter­
vention, such as carotid endarterectomy,21 is undertaken. 

Fig. 71.4. Nonproliferative diabetic retinopathy. 
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Fig. 71.5. Proliferative diabetic retinopathy. 

Ocular Migraine 
Ocular migraine is a common condition in individuals over 
age 40. It presents often as a migraine aura, a fortification 
scotoma of jagged, multicolored lights that expand in a 
gradual fashion across the entire field of vision, leaving in 
its wake a darker or blank scotoma (see Chapter 63). Of­
ten associated with the migraine symptoms is a queasy 
feeling. If the episode lasts longer than 1 hour, the diagno­
sis is in question. The eye examination at the time is en· 
tirely normal. Treatment is optional and is based primarily 
on the frequency and severity of the visual event. Multiple 
prophylactic agents, including beta-blockers (lnderal, 
Tenormin) , are effective. Neuroimaging may also be con­
sidered if the symptoms are not classic or the duration ex­
ceeds I hour. 22 

Fig. 71.6. Angiogram of proliferative diabetic retinopathy. 
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Macular Degeneration 
Macular degeneration is an aging phenomenon of the inner 
retina that results in visual loss due to deterioration of the reti­
nal photoreceptors. There are two types of macular degener­
ation: dry and wet. 

Dry Age-Related Macular Degeneration 
Dry age-related macular degeneration presents with slow vi­
sualloss in the central field of vision. Often the first signs are 
reduced reading vision and later scotoma in the central fie ld 
of vision as the severity increases. There is a loss of pho­
toreceptor function in the central macular zone (Fig. 71.7). 

Wet Age-Related Macular Degeneration 
Wet age-related macular degeneration presents with sudden vi­
sual loss and hemorrhage in the central macular zone. The un­
derlying retinal develops a defect, al10wing the choroidal ves­
sels to grow through the retinal pigment epithelium (Fig. 71.8). 
The patient presents with a dark or distorted spot in the centra1 
field of vision. As the hemorrhage progresses, the vision dete­
riorates further. Any sudden change in vision of a patient with 
macular degeneration should result in immediate referral to an 
ophthalmologist, as some cases of wet age-related macular de­
generation can be treated by laser therapy, depending on the 
size and location of the retinal neovascularization.23 

Retinopathy of Prematurity 
Retinopathy of prematurity (ROP) affects thousands of infants 
each year, but fortunately only a small percentage become 
blind. When the disease becomes aggressive it is known as 
"plus disease," and the visual prognosis is reduced. Plus dis­
ease is a descriptive tenn for dilated tortuous vessels in the pos­
terior pole of the eye. ROP can be seen in 85% to 90% of chil­
dren of low birth weight when exposed to oxygen. The ability 
to sustain newborns of very low birth weight has brought about 
a resurgence of ROP despite the tight control of the partial pres­
sure of oxygen, indicating that oxygen is not the only factor in-

Fig. 71.7. Dry age-related macular degeneration. 

Fig. 71.8. Wet age-related macular degeneration. 

volved. ROP is seen classically in infants with a birth weight 
of less than 1500 g. These infants should be examined 6 weeks 
after birth. A positive treatment effect was reported in infants 
found with threshold disease. Follow-up is usua1ly necessary 
every 2 weeks until there is regression of the ROP. Current 
treatment includes retinal cryotherapy. If retinal detachment is 
found, progression to pars plana vitrectomy, membrane peel­
ing, and lensectomy are usually undertaken.24 

Optic Nerve 

Optic Nerve Head Edema (Papilledema) 
Optic nelVe head edema, or papilledema, is a common end point 
for several ocular disorders that result in swelling of the optic 
nelVe head and hemorrhage in the surrounding peripapillary 
retina. Bold vessel margins are often blurred as they cross over 
the optic nelVe, and splinter hemorrhages are present, distin­
guishing this disorder from pseudopapilledema (Fig. 71.9). The 
ocular causes of papilledema include the following: optic neu­
ritis, anterior ischemic optic neuropathy (arteritic and nonar­
teritic), ischemic papillitis as in diabetes, and increased in­
tracranial pressure. When optic nelVe head edema is secondary 
to increased intracranial pressure, it is tenned papilledema. In­
creased intracranial pressure is often differentiated from optic 
neuritis on the basis of vision, as vision is always impaired with 
optic neuritis and usually intact with papilledema. Papilledema 
nonnally occurs in both eyes but may be asymmetric. 

Pseudopapilledema 
Pseudopapilledema is a benjgn, anomalous appearance of the 
optic nerve head, often seen during a nonnal eye examina­
tion. The optic nerve head has an elevated, lumpy appearance. 
No nerve fiber layer edema or splinter retinal hemorrhages 
are seen, as wou ld be seen with true papilledema. 



Fig. 71 .9. Optic ne rve head edema (papillede ma). 

Lens 
Cataracts, or a clouding over of the lens of the eye, is in­
creasingly common among our aged population in the United 
States. The cataract can be graded in three of the most com­
mon varieties, based on the location of the lenticular opacity. 

A nuclear sclerotic cataract is hardening of the central nu­
cleus of the lens and leads to gradual yellowing of the nu­
cleus. With further progression, it may tum brown. Frequently 
this type of cataract is not appreciated at an early stage be­
cause of the gradual progression and bilateral aspect of pres­
entation. 

Cortical cataract is whitening of the peripheral lens cortex. 
As the opacity progresses more centrally, more visual depri­
vation results. Frequently people complain of glare from lights 
with this type of cataract. Occasionally, double vision is noted, 
as cortical opacity splits light into different focal points. 

Posterior subcapsular cataracts are the most visually dis­
abling and the progression can be rapid. Near vision is more 
impaired than distance vision. The disorder is often seen in 
patients on chronic steroids and those with chronic iritis or 
diabetes. 

The diagnosis can be easily made by dilating the pupil and 
using the red reflex test. Examination indicators are a hazing 
over with a nuclear sclerotic cataract, a spoke-like defect with 
a cortical cataract, and a central dark opacity with a posterior 
subcapsular cataract. Treatment normally is surgical, but if 
the patient is not a surgical candidate, chronic dilation of the 
pupil improves the vision in some patients. Visual recovery 
from surgery is frequently rapid. 

Glaucomas 

Chronic Open-Angle Glaucoma 
Chronic open-angle glaucoma (COAG) is a relatively common 
disorder whose incidence increases with advanci ng age. There 
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Fig. 71.10. Chronic open-angle glaucoma with loss of ax­
ons; note the centrally excavated optic cup. 

is an obstruction of aqueous outflow at the level of the trabec­
ular meshwork. Predisposing factors include a family history 
of glaucoma, severe blunt trauma to the eye, and possibly high 
myopia. The incidence of COAG is 10% in those over age 80. 

Glaucoma can occur without elevated intraocular pressure, 
and is diagnosed by observing damage to the optic nerve. El­
evated intraocular pressure does tend to raise the risk thresh­
old of developing glaucoma. The diagnosis is based on a triad 
of findings: increased intraocular pressure, optic nerve head 
cupping, and visual field defect. A cup/disc ratio of more than 
0.60 is often a diagnostic clue, as is asymmetry between the 
two eyes. When a family history of glaucoma is present, or 
an enlarged cup-te-disc is seen, referral to an ophthalmolo­
gist is indicated (Figs. 71.10 and 71.11). 

There are treatment options: pharmacologic lowering of in­
traocular pressure, Jaser trabeculoplasty to attempt to increase 

Fig. 71.11. Normal optic ne rve w ith a healthy, nonex­
cavated optic cup. 
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the aqueous outflow, or surgical decompression of the eye by 
trabeculectomy.25-27 

Angle-Closure Glaucoma 
An acute angle-closure glaucoma attack is precipitated by 
abrupt closure in the aqueous outflow. The iris, with slight 
dilation, occludes the trabecular meshwork, resulting in pro­
gressively increasing pressure within the eye. The acute symp­
toms include pain, decreased vision, halos around lights, nau­
sea, and vomiting. Examination reveals a cloudy or "steamy" 
appearance of the cornea, a nonreactive mid-dilated pupil, an 
area of injection around the limbus, and elevated intraocular 
pressure. Immediate referral to an ophthalmologist is manda­
tory. A laser iridotomy is often necessary, and consideration 
is given to perfonning a prophylactic laser iridotomy in the 
uninvolved eye.28- 30 

Oculomotor Motility 

Strabismus 
Strabismus is commonly defined as a deviation of the visual 
axis. This ocular misalignment can be found at almost any age. 
Esodeviation, or esotropia, is present when either one or the 
other eye is nasally deviated. The cause of most infantile stra­
bismus is unknown. The incidence of strabismus increases with 
low birth weight, being four times higher in infants weighing 
1500 g or less. Maternal cigarette smoking of two packs per 
day during pregnancy increases the risk about twofold.31 

Esotropia 
Esodeviation that is present before 6 months of age is known 
as congenital esotropia; if it is found later, it is tenned ac­
quired esotropia. The treatment of esotropia is based on fIrst 
correcting any refractive disorder, patching for amblyopia if 
present, and,lastly, surgically realigning the eyes. Visual out­
come is best when the problem is diagnosed early.32 

Exotropia 
Exodeviation, or exotropia, is the turning out of the eye. It 
may be diagnosed at any age. At birth most infants have a 
small degree of exotropia that resolves during the first few 
months of life. Treatment is similar to that for esotropia, al­
though at surgery the lateral rectus muscle is weakened.33 

Amblyopia 
Amblyopia is defIned as a poorly sighted eye secondary to 
some fonn of visual deprivation at an early age, nonnally 
younger than 6 to 7 years. The earlier it occurs, the more se­
vere is the amblyopia. The most prevalent fonn of amblyopia 
is seen in association with strabismus. Treatment for ambly­
opia must be completed by age 7 or 8. 

Strabismus produces amblyopia by preventing stimulation 
in the fovea of the deviated eye. Occasionally, the diagnosis 

is made using a red reflex test with a direct ophthalmic scope 
held about 3 feet from the child's eyes. A difference in the 
red reflex may indicate a refractive error, amblyopia, or an 
opacity in the ocular media. 

Anisometropia, a difference in the refractive status between 
the eyes, often causes amblyopia. Fortunately, most cases of 
anisometropic amblyopia involve only mild defocusing and 
is often corrected with glasses or, more rarely, contact lenses. 
Treatment of amblyopia is aimed at restoring the suppressed 
visual input by occluding the more favored eye with a patch, 
colored lenses, or pharmacologic intervention.34 

Optical Defects 

Refractive Disorders 
A refractive disorder is simply "an eyeball out of focus" be­
cause the focal point does not fallon the retina. Technologic 
advances over the last several years, namely in the form of 
the excimer laser has produced safe and accurate correction 
of refractive disorder. Laser-assisted in situ keratomileusis 
(LASIK) is the most common refractive procedure performed 
today. In LASIK a corneal flap is fashioned with a mechan­
ical keratome. Once the flap is lifted, the excimer laser is used 
to abate the underlying corneal stroma in a computer-con­
trolled fashion to connect the "optics" of the eye. Recovery 
is usually within clays to weeks. Complications, although rare, 
include under- and overcorrections, flap-related mishaps, and 
infection.35 

Accommodation Loss, or Presbyopia 
Accommodation, the ability to adjust the optic power of the 
eye, decreases from childhood to about age 75. For example, 
at age 10 there are 10 diopters of accommodation, and at age 
45 there are about 3.5 diopters of accommodation. In the nor­
mal human eye, as accommodation occurs the ciliary body 
contracts, relaxing the zonules (or fibers) to the lens of the 
eye, and an active increase in lens curvature occurs, increas­
ing the optical power of the eye. As the eye ages, hardening 
(sclerosis) of the lens reduces the elasticity of the lens cap­
sule and plasticity of the lens core, resulting in a loss of ac­
commodative amplitude. To correct this loss reading glasses 
are prescribed, progressively increasing in power from age 45 
up to age 75. 
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Otitis Media and Externa 
William F. Miser 

Otitis Media 
Otitis media is the most common reason for medical office 
visits (over 20 million a year) and for surgery in children in 
the United StateS. I- 3 The peak incidence occurs between the 
ages of 6 and 15 months, with a second peak at age 5 years' 
Nearly two thirds of children have at least one episode of oti­
tis media by their first birthday, and more than 90% have one 
by age 2 years.2,3 The diagnosis of otitis media is the most 
common reason for antibiotic prescriptions in children.5 
Nearly $5 billion is spent each year in the United States in 
managing otitis media.6,7 This cost does not take into account 
the disruption of child-care arrangements and work schedules, 
and the generation of parental anxiety and stress.8 Despite its 
frequency and associated costs, controversy exists about its 
proper management. 

Definitions 
Otitis media refers to inflammation of the middle ear, which 
is often associated with a middle-ear effusion.9 Acute otitis 
media (AOM) is an infection of the middle ear with rapid ap­
pearance of symptoms and signs such as fever, pain, irri­
tability, and abnormal appearance (erythematous, bulging) of 
and decreased mobility of the tympanic membrane. Otitis me­
dia with effusion (DME), also known as "serous otitis media" 
and/or "glue ear," is a middle-ear effusion without the obvi­
ous signs of an acute infection. If this effusion persists for 
longer than 4 months, it is known as chronic otitis media with 
effusion (COME). Persistent acute otitis media is the persist­
ence of symptoms and signs of ADM following at least two 
courses of antibiotic therapy, whereas recurrent acute otitis 
media is three or more separate episodes of ADM in a 6-
month time span, or four or more episodes in a year. to Chronic 
suppurative otitis media is an infection of the middle ear re­
sulting in a perforated tympanic membrane with purulent dis­
charge (otorrhea), 

Pathophysiology 
Dysfunction of the eustachian tube, which allows reflux of 
bacteria and fluid from the nasopharynx into the ntiddle ear 
space, contributes to the development of ADM.' Children are 
more prone to AOM because their eustachian tubes are 
shorter, more flexible, and inefficient at clearing secretions. 
Dver 70% of painful ear episodes develop during a viral up­
per respiratory infection, which magnifies eustachian tube 
dysfunction.3,ll Other major risk factors for AOM include 
craniofacial abnonnalities (e.g., cleft palate), cigarette smok­
ing in the home, exposure to large numbers of children (e.g., 
day care), and family history of frequent ADM'2.l3 It also 
appears that prolonged use of a pacifier, especially past age 
2 years, increases the risk.14 Breast-feeding for at least 6 
months appears to be protective. 15 

In a recent study of children with ADM, ntiddle ear fluid 
obtained by tympanocentesis revealed that 41 % had a viral 
cause. 16 The most common virus was respiratory syncytial 
virus. The most common bacterial causes for ADM were 
Streptococcus pneumoniae (25%), Haemophilus injluenzae 
(23%), and Branhamella catarrhalis (15%). Both bacteria and 
viruses were isolated in 65% of children. 

Diagnosis 
It is commonly accepted that AOM is overdiagnosed in the 
United StateS.8•17 A squinning, uncooperative toddler with an 
ear canal occluded with cerumen seen by a busy clinician who 
wants to please anxious parents, often will err on the side of 
making a diagnosis of ADM based on history alone. Diag­
nostic uncertainty is as high as 33% to 42%.18,19 

The diagnosis of ADM is based on a combination of symp­
toms and physical findings. Typically, symptoms are non­
specific and include fever, earache, tugging or rubbing of the 
ear, irritability, muffled or diminished hearing, lethargy, 
anorexia, vomiting, and/or diarrhea.3 However, these symp­
toms need. not always be present. 20 



An accurate diagnosis of ADM requires a clear and well­
illuminated view of the tympanic membrane, Any cerumen 
obstructing the view should be gently removed with a curette, 
The use of a cerumenolytic with warm irrigation may be nec­
essary to remove excessive cerumen. The light of the oto­
scope should work well; bulbs for most otoscopes should be 
changed every 2 years.17 

Four characteristics of the tympanic membrane should be 
evaluated-position, mobility, degree of translucency, and 
color. The ''normal'' tympanic membrane is in a neutral posi­
tion (not retracted or bulging), responds well to positive and 
negative pressure, and is translucent and pearly gray. 17 Pneu­
matic otoscopy allows for the evaluation of mobility of the tym, 
panic membrane. If used, the ear speculum should create an air 
seal against the external auditory canal, A soft rubber sleeve 
over the speculum usually reduces the discomfort of this exam. 17 

Tympanometry and acoustic reflectometry are tools useful 
in confirming the presence of a middle ear effusion. Tympa­
nometry is portable and useful in the office by providing in­
formation about the actual pressures within the middle ear 
space. 17 An abnormal, ''flat'' (type B) tympanogram in infants 
with acute symptoms strongly suggests AOM, although a nor­
mal test is not helpful in ruling out the diagnosis.3 

Each of the physical findings of the tympanic membrane 
alone is inadequate to confirm the diagnosis of ADM. In one 
study, only two thirds of patients with a red tympanic mem­
brane and 16% with a slightly red tympanic membrane had 
AOM.3 Erythema of the tympanic membrane can be due to 
fever, crying, or cerumen removal. However, combining the 
findings on exam is useful. Typically, a bulging or cloudy 
tympanic membrane with or without erythema, middle ear ef­
fusion, and marked decrease or absence of tympanic mem­
brane mobility is nearly 100% predictive of AOM.) Perfora­
tion of the tympanic membrane with purulent drainage is also 
diagnostic of ADM. 

To avoid unnecessary antibiotic treatment, it is important 
to distinguish between AOM and OMB, which is sometimes 
difficult to do. Middle-ear effusion and a decrease in, or ab­
sence of, tympanic-membrane mobility characterize both. 
Both will have a flat (type B) tympanogram and a "plugged 
ear" feeling with conductive hearing loss. The position of the 
tympanic membrane in AOM is usually bulging, while it is 
slightly retracted or in a neutral position in OME. Unlike 
OME, AOM is often associated with acute symptoms (e.g., 
ear pain and fever) and signs (erythematous or yellow, bulging 
tympanic membrane). Visualization of the tympanic mem­
brane in OME often demonstrates "bubbles" or an air-fluid 
level. Occasionally tympanocentesis is required to determine 
whether the middle effusion is infected, but there are no con­
sensus guidelines for its routine use in the management of 
ADMorDME.17 

Treatment 
The management of otitis media is controversial. Results from 
recent studies have questioned the use of antibiotics and the 
length of treatment if prescribed, and the role of surgical in­
terventions such as tympanostomy (ventilating) tubes. 
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Acute Otitis Media 
The growing worldwide occurrence of multidrug-resistant 
bacteria, the uncertainty of diagnosis, and the fact that up to 
a third of cases of ADM are viral in origin have made popu­
lar a "wait and see" approach to the initial prescription of an­
tibiotics, especially in many European countries. In several 
randomized clinical trials, antibiotics provide only a small 
benefit.21 - 2) The natural course of uncomplicated. untreated 
AOM is quite favorable. In a recent meta-analysis of over 
2000 children with AOM, ear pain resolved spontaneously in 
two thirds by 24 hours, and in 80% by day 7.'2 This study 
estimated that 17 children would need to be treated with an­
tibiotics to prevent one child from having some pain after 2 
days. Children treated with antibiotics are almost twice as 
likely to have adverse reactions such as skin rash, vomiting, 
or diarrhea. Minimizing the use of antibiotics in patients 
with AOM does not increase the risks of perforation of the 
tympanic membrane, hearing loss, or contralateral or re­
current ADM.3 

Most studies do not include children younger than 2 years 
of age. This group appears to have a higher risk of treatment 
failure, persistent symptoms, and recurrent AOM.3 However, 
a recent trial in this age group found that seven to eight chil­
dren with AOM need to be treated with antibiotics to improve 
symptomatic outcome at day 4 in one child.24 The major ben­
efit of antibiotics was 1 day less of fever, but adverse effects 
were almost twice as likely compared to placebo, and there 
were no differences in clinical failure rates at day II or in the 
likelihood of recurrence. The authors conclude that a watch­
ful waiting approach is also justified in this age group. 

Some will argue that untreated ADM will increase the risk 
of mastoiditis or meningitis, although there are insufficient 
data to suggest that routine antibiotic use makes a difference.) 
Mastoiditis is quite rare; in one study there was only one case 
among 2202 children with untreated ADM.'2 It is uncertain 
whether the current rarity is due to widespread antibiotic use 
or to a change in host defenses or in virulence of the organ­
isms.) Further studies will need to be done as the wait and 
see approach becomes more popular. 

In summary, the immediate prescription of antibiotics of­
fers some benefits, but these are balanced by the disadvan­
tages of increased cost, drug resistance, and adverse reactions. 
A practical approach is to counsel parents about the options, 
provide pain relief to the child, and write a prescription for 
antibiotics, to be filled only if the child is no better in 2 to 3 
days, sooner if it appears that symptoms are worsening. This 
watchful waiting has been shown to be feasible and accept­
able to most parents, with a 76% reduction in the use of an­
tibiotics. 2) 

Antibiotics. If antibiotics are used, amoxicillin is the drug of 
choice for most children. I),2S It achieves high levels in the 
middle ear fluid, is effective against most bacterial pathogens 
known to cause ADM, is inexpensive, and has a low inci­
dence of side effects (skin rash, nausea, diarrhea). Although 
there are over a dozen other clinically effective antibiotics ap­
proved by the Food and Drug Administration for treating 
ADM (Table 72.1), none of these more expensive options has 
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Table 72.1. Antibiotics for Acute Otitis Media2,13 

Dosagea 

Adults Children Dosing 
Antibiotic (mg) (mglkgldayl frequencyb Coste 

Suggested primary regimen 
Amoxicillin 500 80-90 bid-tid $-$$ 

Second.line treatmentd 

Amoxicillin-clavulanate (Augmentin) 875/125 90/6.4 bid $$$$-$$$$$ 

Sutfonamides 
Trimethoprim-sulfamethoxazole (Bactrim, Septra) 160/800 8 bid 

(trimethoprim) 
Erythromycin-sulfisoxazole (Pediazole) 400/1200 50 qid $$ 

(erythromycin) 

Cephalosporins 
, st generation 

Cefaclor (Cedar) 500 40 tid $$$$ 
2nd generation 

Celprozil (Celzill 250-500 30 bid $$$$ 
Cefuroxime axetil ((eftin) 250 30 bid $$-$$$ 
Loracarbef (Lorabid) 200-400 30 bid $$$-$$$$ 

3rd generation 
Cefdinir (Omnicef) 600 14 qd-bid $$$$$ 
Cefixime (Suprax) 400 8 qd $$$-$$$$$ 
Cefpodoxime (Vantin) 200 10 qd-bid $$$$ 
Ce!tibuten (Cedax) 400 9 qd $$$$$ 
Ceftriaxone (iM)d (Rocephin) 50 qd $$$$$ 

Macrolides 
Clarithromycin (Biaxin) 250 15 qd $$$$$ 
Azithromycin (Zithromax) 500 mg day 1 10mgdayl qd $$-$$$ 

250 mg days 2-5 5 mg day 2-5 

aDo not exceed adult doses in children weighing more than 40 kg. Initial therapy is for 5 days; duration is 10-14 days for treat­
ment failures or recurrence. 
bqd = once a day; bid = twice a day; tid:::: three times a day; qid :::: four times a day. 
ceost for therapeutic course based on average wholesale price from 2000 Drugs Topics Red Book; prices for generic drugs were 
used when available; $ ~ $0-$15; $$ ~ $16-$30; $$$ ~ $31-$45; $$$$ ~ $46-$60; $$$$$ ~ greater than $60. 
cJsee text for further information. 

been shown to be more effective for empiric therapy of un­
complicated AOM.25 Rather, these other antibiotics are good 
alternatives for those known to be allergic to amoxicillin, to 
have a more severe clinical course, or to have a treatment fail­
ure, defined as no clinical improvement after 2 to 3 days or 
recurrence of AOM within 2 weeks of therapy.13 Oral anti­
histamine-decongestant preparations offer no additional ad­
vantage when given with antibiotics, and are no more effec­
tive than placebo in decreasing the middle ear effusion.2 

Amoxicillin is normally given at 40 to 45 mglkglday di­
vided into two or three doses daily. There is recent in vitro 
evidence, and some clinical experience, of increasing peni­
cillin-resistant Streptococcus pneumoniae. This resistance is 
more common in children younger than 2 years of age, espe­
cially those in a day-care setting, and in those with recurrent 
bouts of ADM or who have recently been treated for ADM.lO 
As such, a working group of the Centers for Disease Control 
and Prevention advised a doubling of the amoxicillin dose to 
80 to 90 mg/kglday26 For those children who show no im­
provement with this increased dose in 3 to 5 days, alterna­
tives such as amoxicillin-clavulanate (Augmentin), cefurox-

ime axetil (Ceftin), or intramuscular ceftriaxone (Rocephin) 
should be tried. Unfortunately, the two former antibiotics rate 
lowest on palatability and compliance,27 and the latter re­
quires two to three injections over 2 to 3 days. Although more 
expensive, third-generation cephalosporins are better toler­
ated and offer good options for amoxicillin treatment failures. 
Children with amoxicillin failure who develop a new episode 
of ADM more than 90 days later may still be treated with 
amoxicillin as the first choice.28 

Duration of Therapy. There is strong evidence that 5 days 
of antibiotic therapy is just as effective as the traditional 10-
to 14-day regimen for uncomplicated AOM in children.29-31 

Although the 5-day regimen has a slightly higher risk of 
treatment failure at a I-month follow-up compared to the 
longer course, there appears to be no difference in long-term 
(2 to 3 months) outcome.30 A minimum of 17 children would 
need to be treated with the longer course of antibiotics to 
avoid one treatment failure.31 These studies exclude children 
with underlying disease, a recent bout of AOM, recurrent or 
chronic OM, craniofacial abnormalities (e.g., cleft palate), or 



a perforated tympanic membrane. It is recommended that 
these children be treated with the longer regimen. Most stod­
ies also exclude children yoonger than 2 years of age, although 
one recent trial demonstrated that the lO-day regimen has a 
slightly better success rate initially than the 5-day course (92% 
vs. 84%), with no difference in clinical success 4 to 6 weeks 
later.32 In summary, the duration of therapy should be indi­
vidualized, and most children with uncomplicated AOM can 
be treated with a shortened 5-day course. 

Pain Relief. Analgesia is an important adjunct to therapy. 
Acetaminophen 10 to 15 mglkg every 4 to 6 hours or ibupro­
fen 5 to 10 mglkg every 6 to 8 hours is effective in relieving 
pain.33 Occasionally, codeine is needed for severe pain. Top­
ical analgesia with antipyrine, benwcaine and glycerin (e.g., 
Auralgan Otic) every I to 2 hours effectively relieves pain 
and congestion within 30 minutes of administration, but 
should be avoided if the tympanic membrane has ruptored.33 

Occasionally, pain is so severe that referral is needed to an 
otolaryngologist for relief of pressure with tympanocentesis 
or myringotomy. 

Surgery. As initial therapy, tympanocentesis offers no ad­
vantage to antibiotics alone in treating AOM.34 It should be 
reserved for those who appear septic, who have persistent 
AOM unresponsive to multiple courses of antibiotics, or who 
have a complex anatomic or immunologic abnormality. 

Recurrent AOM 
About one in five children have recurrent AOM.II Antibiotic 
prophylaxis has been shown to be at least as effective as, if 
not more effective than, tympanostomy tubes in preventing 
new episodes.35 Prophylactic doses are nonnally half of that 
required for treatment of AOM. In a large meta-analysis, an­
tibiotic prophylaxis reduced the frequency of new episodes 
of AOM by 44%36 Amoxicillin (20 mglkg/day in one or two 
doses) or sulfisoxazole (75 mglkg/day in one or two doses) 
is an effective prophylactic antibiotic. In the past, 3 to 6 
months of therapy was suggested for prophylaxis. However, 
because of increasing antimicrobial resistance, it is now rec­
ommended that therapy should begin at the first sign of an 
upper respiratory infection, and should continue for 10 days.37 
In addition to prophylactic antibiotics, it is important to mod­
ify known risk factors (e.g., encourage and help parents to 
quit smoking). 

Since S. pneumoniae is the leading bacterial cause of oti­
tis media, it is thought that the recent approval of the pneu­
mococcal vaccine Prevnar (Wyeth-Ayerst Labs, Philadelphia, 
PA) will decrease the occurrence of otitis media. This vac­
cine is associated with a 6% reduction in the number of 
episodes of AOM, and a 9% reduction in the frequency of re­
current AOM.7 Although not as dramatic a decline as hoped, 
routine vaccination of all children will prevent up to 1.2 mil­
lion episodes of AOM in the United States each year. In­
fluenza virus vaccination is also recommended for those prone 
to frequent AOM during the respiratory season.25 

For those children who have severe and recurrent disease, 
consider referral to an otolaryngologist for placement of tym~ 
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panostomy tubes. Concomitant adenoidectomy is commonly 
performed in the United States, but recent evidence questions 
its effectiveness, and suggests that it should not be consid­
ered as a first surgical intervention in children whose only in­
dication is recurrent AOM.38 

Chronic Suppurative Otitis Media 
Purulent material should be removed by suctioning under di­
rect visualization, or by gently using a cotton swab. Since the 
tympanic membrane is often ruptored, avoid flushing the ear 
canal, which may damage the inner ear with resultant hearing 
loss. Topical treatment with ofloxacin otic solution, 3 mg/mL, 
five drops twice daily for 10 days, has a similar cure rate to 
systemic amoxicillin-clavulanate and is better tolerated.2,39,40 

Chronic Otitis Media with Effusion (COME) 
Children who recover from AOM often have a residual mid­
dle ear effusion for up to 6 weeks after treatment. In 20% of 
these children, this effusion persists and there is concern that 
over time it will result in mild-to-moderate conductive hear­
ing loss with subsequent impairment in language development 
and academic functioning.8,4},42 

Initial management for COME is observation. A meta­
analysis found that antibiotics offer only a marginal short­
term benefit, and no long-term benefit.36 The use of corti­
costeroids (prednisone or prenisolone, I mg/kg/day in two 
divided doses for 7 days) has been advised in the past,' but 
a recent study found only marginal short-tenn benefit in res­
olution of the effusion, and no long-term benefit in prevent­
ing hearing loss.42 

If the effusion persists for longer than 4 months, the clin­
ical practice guideline developed by the Agency for Health 
Care Policy and Research recommends a hearing test; if there 
is evidence of documented bilateral hearing impairment of 20 
dB or more, tympanostomy tubes should be considered in chil­
dren younger than 3 years of age.43 Myringotomy with in­
sertion of tympanostomy tubes is the most common opera­
tion among children beyond the newborn period in the United 
States.44 It is thought that surgical resolution of the effusion 
will restore nonnal hearing and thereby prevent language and 
behavioral problems. 

However, recent studies have suggested that the benefit 
from immediate insertion of tympanostomy tubes may not be 
as great as once thought.44,45 Compared to watchful waiting, 
the insertion of tympanostomy tubes improves hearing at 6 
months, but this difference disappears by 1 year.46 In addi­
tion, there is relatively little difference in expressive or com­
prehensive language,45 developmental behavior,44 or in qual­
ity of life47 between watchful waiting and insertion of tubes. 

Children who undergo placement of tympanostomy tobes 
require ongoing surveillance. Showering, rinsing the hair, or 
submersion of the head in plain tap water or in a pool does 
not promote the entry of water into the middle ear.48 As such, 
earplugs are not indicated for routine bathing or swimming, 
but are needed for deeper swimming or diving. Sequelae of 
tympanostomy tubes are common but generally transient.49 

Otorrhea occurs in up to 16% in the postoperative period, with 
4% experiencing chronic drainage.50 Cosmetic complications 
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include tympanosclerosis (32%), focal atrophy (25%), and 
chronic perforation (17%) with long-term use,50 The clinical 
implications of these changes are unknown, but this infor­
mation is useful when counseling parents prior to referral to 
an otolaryngologist. Clearly, further long-term studies need 
to be conducted before abandoning the role of tympanostomy 
tubes in treating COME, 

Some children who undergo tympanostomy tube placement 
for COME also benefit from concomitant adenoidectomy.4l In 
one recent study, adenoidectomy or adenotonsillectomy at the 
time of initial insertion of tympanostomy tubes substantially 
reduced the likelihood of additional hospitalizations or further 
surgeries. I Eight adjuvant adenoidectomies need to be per­
fonned to avoid a single instance of rehospitalization over a 2-
year period. For now these surgeries should be reserved for 
special cases not responding to tympanostomy tube insertion. 

Otitis Externa 
Otitis externa is an inflammatory process involving the ex­
ternal auditory canal. Cerumen nonnally acts as a defense 
against infection by creating an acidic environment that in­
hibits bacterial and fungal growth, and by preventing water 
from penetrating to the skin and causing maceration.51 The 
most common precipitants for otitis externa are trauma to the 
ear canal (e.g., mechanical removal of cerumen by cotton 
swabs or other instruments, insertion of foreign objects such 
as fingernails or hearing aids), excessive moisture that raises 
the pH and removes the cerumen (e.g., swimming, diving, 
high hnrnidity, perspiration), and chronic dermatologic con· 
ditions (e.g., eczema, seborrheic dennatitis).51,52 Because oti-

tis externa is most commonly found in persons involved in 
water sports, it is also known as "swimmer's ear." 

The infectious agents of otitis extema are usually polymi­
crobial,53 with Pseudomonas aeruginosa (40--60%) and 
Staphylococcus aureus (15-30%) being most com­
mon.40,sI,52,s4 In about 10% of cases, fungi are involved (As­
pergillus 80-90%, and Candida). Noninfectious causes of ex­
ternal otitis involve skin conditions such as psoriasis, 
seborrheic dermatitis, atopic dermatitis, lupus erythematosus, 
acne, and contact dennatitis. 

Diagnosis 
Patients with otitis externa typically present with ear dis­
comfort varying from mild itching to severe pain associated 
with gentle traction of the external ear or with chewing. The 
ear canal is usually tender, erythematous, and swollen, with 
a foul-smelling discharge. The otorrhea and swelling often 
obscures the tympanic membrane, making it difficult to ex­
clude an accompanying otitis media with perforation. In 
younger children, it is important to look for a foreign body 
that may be the inciting event. 

Treatment 
The treatment of otitis externa consists of removing the de­
bris and draining the infection, controlling the pain, reestab­
lishing the nonnal acidic environment, and using topical an­
timicrobials if needed. 52 If possible, the ear canal should be 
cleansed by SllCtiOning under direct visualization with a 5- or 
7-French Frazier malleable tip attached to low suction." Al­
ternatively, liquid debris may be gently removed using a cot-

Table 72.2. Topical Agents Commonly Used to Treat Otitis Externa40,51,56 

Agent 

2% Acetic acid otic solution (VaSal) 
+ Hydrocortisone (VaSal He Otic) 
+ Aluminum acetate (Otic Domeboro) 

Neomycin otic solutions and suspensions 
+ Polymyxin B-hydrocortisone (Cortisporin) 
+ Hydrocortisone-thonzonium (Coly-Mycin 5) 

Polymyxin B-hydrocortisone (Otobiotic) 

Quinolones 
Otic preparations 
+ Ofloxacin 0.3% solution (Floxin Otic) 
+ Ciprofloxacin 0.3% and hydrocortisone 

suspension (Cipro HC Otic) 
Ophthalmic solutions 
+ Ofloxacin 0.3% (Ocuflox) 
+ Ciprofloxacin 0.3% (Ciloxan) 

Aminoglycoside ophthalmic solutions 
+ Gentamicin sulfate 0.3% (Garamycin) 
+ Tobramycin sulfate 0.3% (Tobrex) 

Advantages 

Inexpensive; effective against 
most infections; rarely 
causes sensitization 

Effective; generic is inexpensive 

Avoids potential dermatitis; also 
indicated for acute otitis 
media with perforation 

Highly effective, no local 
irritation, no risk of ototoxicity, 
twice-daily dosing; also 
indicated for acute otitis media 
with perforation, and for 
chronic suppurative otitis 
media 

Less locally irritating 

Precautions 

OccaSionally irritating; possibly 
ototoxic 

May cause contact dermatitis in up 
to 150/0 of patients; potentially 
ototoxic jf tympanic membrane 
ruptured and use is for 14 
days or more 

Inactive against Staphylococcus and 
other gram positives 

Expensive, potential development of 
resistance 

Potentially ototoxic jf tympanic 
membrane ruptured and use is for 
14 days or more; moderately 
expensive 



ton swab with the cotton fluffed OUt.51 Hydrogen peroxide 
may be used to soften thick or crusted debris. Do not flush 
the ear canal unless the tympanic membrane can be fully seen 
and found to be without perforation; doing so may damage 
the inner ear and cause hearing loss, tinnitus, and vertigo. 
Analgesics such as acetaminophen, a nonsteroidal antiin­
flammatory, andlor codeine are often required. 

The fIrst-line treatment for otitis extema is a topical antibi­
otic; systemic antibiotics are rarely indicated except when a 
concomitant acute otitis media is present or if there has been 
local spread of the infection (see belOW).55 Simple acidifica­
tion of the ear canal with 2% acetic acid is often effective, but 
a wide variety of other agents is available (fable 72.2). The 
addition of hydrocortisone may resolve symptoms more 
quickly by decreasing the edema of the ear canal The most 
commonly used topical antibiotic in the United States is 
polymyxin B-neomycin-hydrocortisone (Cortisporin), although 
the recently available quinolone preparations have been found 
to be just as effective and free from ototoxic effects, and ap­
plied twice daily as opposed to the four times daily for other 
preparations.40,56 Typically three to four drops are placed in the 
affected ear up to 3 days beyond the cessation of symptoms 
(usually for 5-7 days), although more severe infections may 
require up to 14 days of therapy. Warming the bottle of drops 
in the hands before installation minimizes discomfort. 5 I For 
those times that the ear canal is quite swollen, placing a wick 
of quarter-inch cotton sterile gauze or using a Pope ear wick 
facilitates drainage and helps draw the topical medication into 
the affected canal. 52 This wick can usually be removed within 
2 days as the edema resolves. Patients should abstain from wa­
ter sports such as swimming and diving for at least 7 to 10 
days, or until the symptoms have completely resolved. 

Prevention 
Avoid trauma (e.g., use of cotton swabs or other items used 
to remove cerumen) to the ear canal, For those prone to de­
veloping otitis externa (e.g., swimmers), a hair dryer set on 
the lowest heat setting can be used to dry the external audi­
tory. Ear drops containing equal portions of white vinegar and 
rubbing alcohol or an over-the-counter preparation contain­
ing acid and alcohol (e.g., Swim Ear) is effective for pro­
phylaxis.56 Persons who swim frequently should use a barrier 
to protect their ears from water. 

Necrotizing (Malignant) Otitis Externa 
Necrotizing otitis externa is a severe form of external otitis 
with a mortality rate up to 53%.51 Most often due to p, aerug­
inosa osteomyelitis of the mastoid or temporal bones, it af­
fects elderly patients with diabetes mellitus, and those who 
are immunocompromised, especially due to human immu­
nodeficiency (HIV) infection. Suspect this condition if pain 
is constant and disproportionately more severe than the clin­
ical signs would suggest. 52 Examination of the ear canal re­
veals granulation tissue at the bony cartilaginous junction. Ei­
ther computed tomography or magnetic resonance imaging 
conflrms the diagnosis. Treatment should be aggressive and 
include intravenous antipseudomonal antibiotics initially, fol-
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lowed by ofloxacin 400 mg or ciprofloxacin 750 mg orally 
twice a day for up to 3 months. Consult an otolaryngologist 
to assist in the care, especially since debridement of granula­
tion or osteitic bones may be needed. 
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Oral Cavity 

William A. Alto and Harry Colt 

In May 2000, the surgeon general of the United States issued 
"Oral Health in America: A Report of the Surgeon General"l 
highlighting the importance of good oral health in the overall 
well-being of all Americans. Recent research has supported this 
message with identification of associations between periodon­
tal disease and diabetes mellitus, cardiovascular diseases, and 
preterm birth. Clues to the timely diagnosis uf systemic dis­
eases are often found in the oral cavity. Physicians should play 
a leading role in the detection and prevention of oral diseases. 

Oral Cancer 
Approximately 30,000 new cases of oral cancer are diagnosed 
annually in the United States. Squamous cell cancers repre­
sent over 90% of oral malignancies. Salivary gland cancers, 
melanoma, Kaposi's sarcoma, lymphoma, and metastases are 
considerably less common. 

The primary risk factor for squamous cell cancer is tobacco 
in any fonn, whether smoked or chewed. Over 75% of pa­
tients with oral squamous cell cancer smokc. 2 There is a dose­
response relationship where the degree of risk corresponds to 
the extent of exposure. Alcohol and age are lesser risk fac­
tors. It appears that alcohol can act synergistically with to­
bacco and augment the risk of oral squamous cell cancer.] 

Oral cancers are asymptomatic in early stages and may 
present with white or red patches, ulcers, or nodules, or with 
lymphadenopathy (submental, submandibular, or cervical). In 
advanced stages, they can cause bleeding or pain. 

White oral lesions without an obvious cause are termed 
leukoplakia. The prevalence ofleukoplakia in the general pop­
ulation ranges from 1 % to 5%. The malignant transformation 
rate is approximately 5% but is considerably higher in smok­
ers and drinkers. 3 Consequently, patients with a white patch 
in their mouth should have precipitants (tobacco, ill-fining 
dentures, cheek biting) discontinued and return for reexami-

nation in 3 weeks. If the white patch persists, they require an 
oral biopsy to exclude malignancy. 

Unexplained red patches are termed erythroplakia. The ma­
lignant transformation rate of erythroplakia is much higher, 
generally over 50%.3 Patients with unexplained persistent ery­
throplakia over 3 weeks' duration clearly require biopsy. Per­
sistent mixed red and white lesions (erythroleukoplakia) have 
intermediate malignant potential and also require biopsy. 

Ulcerations can be aphthous, traumatic, infectious, cancer­
ous, or secondary to systemic disease. However, if they are 
not resolving in 3 weeks, a biopsy is indicated. 

When biopsy confinns squamous cell cancer, the treatment 
generally includes surgery, radiation, or a combination of the 
two. Prognosis is detennined primarily by the time of detec­
tion. Overall, the 5-year survival rates are approximately 50%. 
When recognized early, survival rates are considerably better. 

Family physicians, dentists, and other primary care clini­
cians should contribute to improving public awareness of oral 
cancer and the principal risk factors of tobacco and alcohol. 
This may contribute to a lower incidence of squamous cell 
cancer in their patients and earlier detection with improved 
survival rates. Family physicians should carefully examine 
patients' mouths, particularly in those who use tobacco or al­
cohol or are over age 40. 

Aphthous Ulcers 
Recurrent aphthous ulcers (RAUs), or canker sores, affect 
25% of the general population. They usually first develop dur­
ing childhood, adolescence, or early adulthood, and recur at 
variable intervals. There are three common types: RAU mi­
nor, RAU major, and herpetifonn (clustered) RAU. All three 
types of aphthous ulcerations are located on the nonkera­
tinized (soft) oral mucosa, not on the hard palate or gingiva. 

RAU minor comprises 80% of recurrent aphthous ulcers. 
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They are shallow ulcerations usually less than 1 em in diam­
eter with a gray pseudomembrane and an erythematous halo, 
which resolve spontaneously within 10 to 14 days. 

RAU major consists of deeper, larger irregularly shaped ul­
cers up to 3 em in diameter. Healing may take 4 weeks, oc­
casionally leaving scarring. 

Herpetifonn RAU refers to numerous small clustered ul­
cerations, several millimeters in size. Although named for 
their appearance, which is suggestive of a herpes eruption, 
they are not herpes virus induced. Spontaneous healing takes 
several weeks. 

The pathophysiology and etiology of recurrent aphthous 
stomatitis are unclear. In recent decades immunologic, infec­
tious, genetic, nutritional, honnonal, stress, and traumatic eti­
ologies have been proposed as precipitants. However, no 
strong reproducible data support these hypotheses. 

Recurrent aphthous stomatitis is diaguosed by history and 
clinical exam. Rarely a biopsy is needed. When their appear­
ance is atypical, constitutional symptoms are present, or le­
sions persist longer than 3 weeks, other causes of ulcers must 
be considered. Beh\=et's disease, Reiter's syndrome, Crohn' s 
disease, celiac sprue, lichen planus, pemphigus, pemphigoid, 
erythema multifonne, and drug reactions may all present with 
oral ulcerations, but these patients usually have additional sys­
temic symptoms or physical findings. Additionally, oral squa­
mous ceIl cancer may present as an oral ulceration. Conse­
quently, persistent ulcers must be biopsied. 

Herpetiform RAU is distinguished from herpetic gingivo­
stomatitis by its location. Primary herpetic gingivostomatitis 
usually appears on the lips and is associated with systemic 
symptoms. Secondary herpetic gingivostomatitis occurs on 
the keratinized hard palate and gingiva. Recurrent aphthous 
ulcers involve only the soft nonkeratinized mucosa. 

Since recurring aphthous stomatitis is self-limited, most ex­
acerbations do not require treatment. However, when treat­
ment is desired, a number of topical treatments have been 
proposed. Over-the-counter products containing benzocaine, 
mixtures of equal parts of diphenhydramine and magnesiwn­
containing antacid, and viscous lidocaine (Xylocaine) 2% all 
provide temporary pain relief but do not hasten healing. Top­
ical corticosteroids (triamcinolone acetonide 0.1 %, Kenalog 
in Drabase) applied two to four times per day or tetracycline 
"swish and spit" may decrease pain and the duration of symp­
toms.4 Amlexanox 5% oral paste is a newer product that has 
been shown in several double-blind studies to diminish pain 
and ulcer size.5 Caustic agents such as silver nitrate and hy­
drogen peroxide have been used but appear to delay healing 
and generally should be avoided. Systemic therapies includ­
ing prednisone, colchicine, lavamisol. and thalidomide have 
been used in severe cases, but since the disease is self­
limited, these agents have the potential to cause more com­
plications than the disease itself.s 

Cheilitis 
Cheilitis is a common painful inflammatory condition of the 
lips often involving only the angles (angular chelitis). Per­
leche (Candida-induced angular chelitis), persistent licking of 

the lips, and the inflammation found in edentulous elderly pa­
tients are the most frequent causes of cheilitis. Other causes 
of cheilitis include allergic contact dermatitis of the lips, 
which has been attributed to medicaments, lipstick, Chapstick, 
toothpaste, facial creams, and the nickel mouthpieces of mu­
sical instruments.6 Diagnosis can be secured by skin testing. 
Treatment is avoidance. Atopic eczema can also affect the 
lips. Both contact dermatitis and eczema respond to topical 
corticosteroid ointments. Iron deficiency and other B vitamin 
deficiencies are rare causes of angular cheilitis or glossitis. 

Glossitis 
Migratory glossitis (geographic tongue) is a common condi­
tion characterized by smooth, erythematous map-like patches 
of atrophy of filiform papillae on the lateral boarders and dor­
sum of the tongue. It can change location in hours. The le­
sions are occasionally painful. Nonlingual erythema migrans 
is a similar phenomenon involving the buccal mucosa and 
other mucosal surfaces of the mouth and lips. Biopsy of these 
lesions shows the presence of inflammation. Symptomatic 
treatment includes bland foods and topical antihistamines. 

Burning mouth syndrome commonly occurs in middle-aged 
women and affects the tongue and occasionally other mucosal 
surfaces. The painful areas are normal in appearance but in­
creased sensation to temperature and dysgeusia can be demon­
strated. The condition appears to be more common in patients 
with Parkinson's disease (see Chapter 66). Tricyclic antide­
pressants are often an effective treatment. 

Other causes of glossitis include mineral and vitamin defi­
ciencies. Vitamin B12 deficiency may present with a sore 
tongue or burning mouth.7 Other B vitamin deficiencies (folic 
acid, riboflavin, nicotinic acid) may have similar symptoms 
and signs. Iron deficiency and protein-calorie malnutrition are 
both associated with a smooth tongue. 

Caries 
Dental caries along with periodontal disease are the most com­
mon oral diseases. By age 18, most American adolescents 
have several decayed permanent teeth. By age 65, most Amer­
icans are missing several teeth, and nearly half are edentu­
lous.8 Dental decay is caused by the destruction of the pro­
tective tooth enamel, often with subsequent degeneration of 
the inner dentin and pulp. Decay is affected by several fac­
tors: (1) high-carbohydrate diet, (2) bacteria, (3) low levels 
of fluoride, and (4) susceptible tooth surfaces." When carbo­
hydrates are left on the teeth after eating or drinking, bacte­
ria metabolize them and produce acids. These acids slowly 
demineralize the enamel protecting the tooth and result in 
caries. Similarly, in adulthood if gum recession due to peri­
odontal disease progresses, the roots of teeth are exposed. The 
protective layer around the root is demineralized by the acid 
products of bacterial metabolism, resulting in decay. 

The vast majority of caries are preventable with a combina­
tion of healthy diet, brushing, flossing, and fluoridation. De­
creasing the frequency of high-sugar snacks and meals means 



less substrate for the bacteria, less acid production, and fewer 
caries. The most striking example of the effect of carbohydrate 
solutions on decay is the "nursing-bottle syndrome" in which 
infants and small children are put to bed with a bottle contain­
ing milk or juice. The sugar-rich liquids bathe the teeth. re­
sulting in bacterial proliferation and eventually rapid and ex­
tensive decay. In children and adults, brushing helps remove 
much of the bacteria-rich plaque from smooth surfaces on the 
teeth. Flossing helps remove plaque from the interdental spaces. 

Fluoride is a naturally occurring element that exists in small 
amounts in water, food, and soil. It protects the teeth by re­
ducing demineralization of the enamel and promoting rem­
ineralization. IO In recent decades in industrialized nations, 
topical fluorides and fluoridated water systems have become 
increasingly prevalent, resulting in reduced dental caries 
rates.8 Fluoridation of community water systems aims for a 
fluoride level of 0.7 to 1.2 parts per million (ppm). which has 
been shown to reduce cavities by up to 60%.9 Unfortunately, 
100 million Americans do not have fluoridated water. 

Fluoride supplementation is recommended for children who 
live in areas with nontluoridated water systems. However, be­
fore initiating supplementation, children and their parents 
should he asked about other possible sources of fluoride in their 
diet. These include school fluoride programs, water systems at 
day care and school. and swallowing of fluoridated toothpaste. 
If their fluoride intake appears suboptimal, testing the fluoride 
level of their water source is recommended. The recommended 
dose of fluoride supplementation depends on the child's age 
and the fluoride level in their drinking water (Table 73.1 ).11 

Fluoride supplementation is inappropriate for children with 
adequately fluoridated water or adequate fluoride intake. In 
these instances, supplementation can lead to excessive tluo­
ride ingestion and fluorosis with mottling of the teeth. 

Dental sealants are plastic resins that can be painted on the 
teeth most prone to decay (molars and premolars) and serve 
as a barrier against acid-induced decay. Presently underuti­
lized, dental sealants are gaining in popularity and are used 
most commonly at ages 6 to 14, when children are often not 
following brushing or flossing programs closely.12 Sealants 
can reduce decay by 70% and last 4 to 6 years under normal 
conditions. 

Gingival and Periodontal Disease 
Gingival lesions can be divided into inflammation caused by 
plaque and non-plaque-associated disease. The latter can be 
further separated into gingivitis due to infections, reactions to 
extrinsic agents, or lesions of presumed autoimmune etiology. 

Table 73.1. Fluoride Supplementation (Milligrams per Day) 

Age 

Birth-6 months 
>6 months-3 years 
>3-6 years 
>6-16 years 

Water fluoride content (ppm) 

<0.3 0.3-0.6 >0.6 

o 0 0 
0.25 0 0 
0.50 0.25 0 
1.00 0.50 0 
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Infectious agents that may cause gingivitis or a more gen­
eralized stomatitis include bacteria (Neisseria gonorrhoeae, 
Streptococcus pyogenes, Treponema pallidum), virus (herpes 
simplex types I and 2), and fungi (Candida sp. and Histo­
plasma capsulatum). The diagnosis can be made by a careful 
history and knowledge of the typical physical findings such 
as multiple vesicles or ulcers found in herpes infection or non­
adherent white patches with underlying gingiVal bleeding in 
human immunodeficiency virus (IDV)-associated candidosis. 
Culture, biopsy, or blood tests for HIV are occasionally 
needed. HIV co-infection predisposes to more widespread in­
fectious involvement of the oral mucous membranes. 

Acute necrotizing ulcerative gingivitis (Vincent's disease) 
is a polymicrobial infection characterized by halitosis, gingi­
val bleeding, and painful ulceration of the interdental gums 
usually found in debilitated tobacco smokers with poor oral 
hygiene. The treatment is metronidazole (Flagyl, 250 mg tid 
for 3 days) along with oral debridement, one-half strength hy­
drogen peroxide mouth rinse, and proper oral care. 

Lichen planus is the most common immune-modulated dis­
ease of the mouth13 (also see Chapter 115). Lesions may ap­
pear on the skin, the oral mucosa, or both. Oral lichen planus 
of a reticular, papular, or plaque-like nature is frequently 
asymptomatic, whereas atopic or ulcerative lesions are 
painful. The buccal mucosa, gingiva, tongue, and palate, in 
decreasing order of frequency, are the usual sites of involve­
ment. The most common lesion is a reticular pattern on 
the buccal mucosa. Diagnosis is made by clinical examina­
tion supported by nonspecific histologic [mdings on bio­
psy. Lichen planus has been associated with various medica­
tions [antimalarials, nonsteroidal antiinflammatory drugs 
(NSAIDs), diuretics, beta-blockers], infection with hepatitis 
B or C, systemic diseases (diabetes mellitus, hypertension, lu­
pus erythematosus, graft-versus-host disease), dental restora­
tions, and cinnamon. Treatment is removal of the suspected 
offending agent and topical, intralesional, or systemic 
steroids. Bullous lesions occurs on the oral musoca in 10% 
to 40% of patients with pemphigoid. The skin is usually in­
volved first. Pemphigus vulgaris and systemic lupus erythe­
matosus can occasionally cause a desquamative gingivitis. 

Other causes of gingival swelling with or without inflam­
mation include drug-induced (phenytoin, calcium channel 
blockers, cyclosporine) and pregnancy-associated disease. 
Both are benefited by improved oral hygiene and resolve 
when the offending drug is stopped or parturition occurs. Ad­
ditionally, allergic reactions and trauma from physical or 
chemical agents can cause gingival injury. 

Periodontitis is inflammation of the gingiva and the deeper 
periodontal membrane. Microbial dental plaque and calculus 
buildup lead to destruction of the soft tissue and bone that 
support the teeth, resulting in painless bleeding, halitosis, and 
increased tooth mobility. Diagnosis is made by dental prob­
ing and occasionally by x-rays. Tobacco smoking increases 
susceptibility to periodontal disease and tissue destruction as 
does immunosuppression and diabetes mellitus. Although oral 
bacteria playa part in the disease, systemic antibiotics (doxy­
cycline, Periostat) are at hest minimally helpful, and treat­
ment consists of good oral hygiene and dental visits for scal-
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iog, polishing, curettage, and occasionally surgery.t4•15 Peri· 
odontal disease has been associated with cardiovascular dis­
ease and the delivery of low birth weight infants, but a direct 
cause-effect mechanism has not been identified.16 

Oral Candidiasis 
Candida is part of the normal mouth microflora in approxi­
mately 50% of the general population. When this yeast-like 
fungus overgrows and proliferates, it causes the infection 
tenned oral candidiasis. Anything that alters the environment 
in the mouth or compromises the immune system may pre­
dispose to oral candidiasis. Common predisposing factors in­
clude systemic antibiotics and steroids, diabetes, xerostomia, 
immune deficiency, dental prostheses, and any illness that 
contributes to a significantly debilitated state (also see Chap­
ter 116). 

Oral candidiasis presents in several fonns: acute pseu­
domembranous, hyperplastic, erythematous (atrophic), and 
Candida-associated lesions (angular cheilitis and denture 
stomatitis).17,IS 

Acute pseudomembranous candidiasis (thmsh) is the com­
mon cottage cheese-like white patches family physicians are 
familiar with. The membrane can be scraped off with a tongue 
depressor or gauze, revealing an erythematous base. It is seen 
most commonly in infants. The other forms of oral candidi­
asis are less easily recognized. Hyperplastic candidiasis de­
scribes whitish oral plaques due to Candida that do not scrape 
off and resemble leukoplakia. Erythematous candidiasis pres­
ents as reddened oral mucosa, often with associated burning. 
Candida-associated lesions include denture stomatitis and an­
gular cheilitis. Denture stomatitis is a subtype of erythema­
tous candidiasis in which the reddened inflamed mucosa lies 
adjacent to denture material. Candida is a cofactor in its de­
velopment. Angular cheilitis, inflammation at the corners of 
the mouth, is polymicrobial in origin. However, Candida 
plays a causative role. 

The diagnosis of oral candidiasis is usually made by its 
characteristic clinical appearance and a positive 10% potas­
sium hydroxide preparation on scraping. Potassium hydrox­
ide dissolves the epithelial cells, but the pseudohyphae and 
budding cells of Candida remain. The test is limited by a large 
number of false positives and negatives. Because Candida is 
commonly found in nonnal mouths, oral candidiasis cannot 
be diagnosed by the presence of pseudohyphae on potassium 
hydroxide preparation alone. When the diagnosis is uncertain, 
empiric therapy and subsequent response is often used to con­
fInn the diagnosis. 

Predisposing factors should be discontinued whenever pos­
sible. The treatment of Candida depends on the location, ex­
ten~ type of oral candidiasis, and on underlying medical con­
ditions. Topical antifungals are the first-line therapy and are 
usually effective in uncomplicated disease. Choice of topical 
therapy is determined by the need to maximize exposure of 
Candida to the antifungal agent. Nystatin (Mycostatin) is 
available as a suspension (100,000 U/mL), cream (100,000 
U/g), ointment, and troche (200,000 U). Clotrimazole 

(Mycelex) troches are more palatable. Infants and younger 
children are generally treated with nystatin suspension. Pa­
tients with oral candidiasis and xerostomia should be treated 
with solutions. Adolescents and adults often prefer troches, 
which allow more contact with the area of infection. Angu­
lar cheilitis does well with nystatin cream, which can be ap­
plied to the comers of the mouth with simultaneous treatment 
of intraoral infection. Denture stomatitis requires treatment of 
both the denture and the oral cavity. 

When topical therapy fails or patients have extensive dis­
ease, systemic options include the imidazole family: flucona­
zole, ketoconazole, or itraconazole. When imidazoles are 
used, particularly ketoconazole. consideration of possible in­
teractions with other medications should be considered. Pro­
longed oral imidazole therapy requires periodic liver function 
tests. 

Temporomandibular Disorders 
Temporomandibular disorders (TMDs) are a diverse group of 
disorders of the muscles of mastication and the temporo­
mandibular joint (TMJ) characterized by pain and/or dys­
function. Most are self-limiting and resolve without treatment. 

Patients may complain of clicking, popping, or locking of 
the jaw accompanied by painful and occasionally limited mo­
tion. Examination may demonstrate tenderness of the muscles 
of mastication and the TMJ along with palpable erepitus and 
audible clicks (although the latter are found in many asymp­
tomatic individuals). The interincisal opening can be meas­
ured and sequentially followed. Panoramic radiography of the 
jaw may be obtained for screening for other diseases but is 
usually not helpful in guiding therapy. 

An overwhelming majority of patients with TMD are be­
lieved to have a complex chronic pain disorder similar to fI­
bromyalgia19 (see Chapter 114). A variety of psychological, 
behavioral, and structural factors may contribute to TMD, al­
though an underlying cause remains elusive in most patients. 
Current opinion is that malocclusion, missing dentition, rou­
tine dental procedures, and oral endotracheal intubation are 
not causes of TMD. Oral habits, such as prolonged gum chew­
ing or persistently holding a tongue stud between the incisors, 
can strain the TMJ and cause pain. Bruxism probably does 
not cause but may aggravate preexisting TMD. Degenerative 
changes in the TMJ found on radiography are common and 
not symptomatic in most patients. 

The differential diagnosis of TMD includes TMJ os­
teoarthritis (a self-limiting disorder), rheumatoid arthritis with 
pain and swelling about the joint, acromegaly, tumors, tem­
poral arteritis, and claudication of the masticatory muscles. 

Treatment of nonstructural, localized, and chronic TMD 
and osteoarthritis of the TMJ relies on patient education em­
phasizing its self-limiting and nonprogressive course. Muscle 
relaxation techniques, biofeedback, antiinflammatory drugs, 
low-dose tricyclic antidepressants. and local application of 
warm compresses may be helpful. A dental splint can be ef­
fective adjunctive therapy. Injections of corticosteroids may 
be necessary in rheumatoid arthritis but are otherwise best 



avoided. Surgery is generally believed not to be indicated for 
the treatment of pain alone. 

Halitosis 
One tenth of the population has a persistent foul-smelling odor 
emanating from their oral andlor nasal airways. Most patients 
never report the problem to their medical or dental care 
provider because halitosis is typically not personally per­
ceived due to olfactory fatigue or adaptation. Usually a par­
ent or spouse demands an evaluation. Paradoxically, patients 
who bitterly complain of self-recognized halitosis frequently 
have an unobjectionable breath but do have psychogenic hal­
itosis, often with social phobia.2o 
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empyemas. Radiolucent foreign bodies may be missed by a 
cursory examination of a chest x-ray. 

Hepatic (fishy) and renal failure (urinal). diabetic ketoaci­
dosis (fruity). odor-producing foods (onions. garlic). alcohol. 
poisons (cyanide), and infections may have halitosis as a pre­
senting symptom. A number of pediatric metabolic disorders 
may be first suggested by an unusual smelling breath. 

Treatment of halitosis should be directed at the suspected 
source. Fluids and artificial saliva help dry mouth. Routine 
brushing, flossing, tongue scraping, and antibacterial mouth 
rinses are usually effective for oral halitosis. 
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74 
Selected Disorders of the Ear, 
Nose, and Throat 
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Tinnitus 
Tinnitus is the sensation of sound that does not originate from 
stimulation of the hearing apparatus by external sound. De­
scribed as an audible noise-which may be clicking, hum­
ming, ringing, or buzzing-tinnitus is accompanied by vary­
ing levels of distress from annoyance to severe anxiety. Rarely 
is tinnitus associated with a fatal malady, but the condition 
may lead to difficulty concentrating, insomnia, feelings of 
helplessness, and depression. Some patients have voiced 
thoughts of suicide. Epidemiologic estimates of chronic tin­
nitus in the population stand at about 1 %, and as many as 
50% of the population may have suffered tinnitus at one time 
or another. 

Tinnitus may be subjective, heard only by the patient, or 
objective, heard by the examiner and the patient. Causes are 
listed in Table 74.1. Although the mechanism is not under­
stood, tinnitus is most often associated with hearing loss. In 
presbycusis, or age-related hearing loss. the loss of cochlear 
hair cells and deterioration of the central auditory pathways 
may cause the perception of tinnitus. The tinnitus associated 
with conductive hearing loss is usually characterized as a low­
pitched, pulsating sound that may be described as more no­
ticeable in the affected ear. 

Tinnitus occurs in up to 70% of patients following acoustic 
trauma such as that experienced at a rock concert or sporting 
event, and is often associated with a temporary hearing loss 
(called a temporary threshold shift). Patients must be cau­
tioned that this hearing loss and tinnitus is a warning of dam­
age to their hearing. Upon repetition of the acoustic trauma, 
permanent threshold shift (hearing loss) may occur. 

Drugs and other chemical exposures may be linked to tin­
nitus. Most well known is the association with aspirin; other 
offenders are loop diuretics. arsenic, and antimalarials. Tin­
nitus may also accompany central nervous system (eNS) tu­
mors, atherosclerotic disease, structural defects in the ear, and 

neurologic conditions such as Meniere's disease (tinnitus, 
deafness, and vertigo). 

The evaluation of tinnitus begins with a historical account a 
description of the sounds; questions concerning the onset, tim­
ing, and aggravating and alleviating factors; frequency (high or 
low pitched); and presence of any pulsatile nature to the noise. 
Other areas for historical infonnation and review of systems in­
clude concomitant hearing loss, vertigo, ear pain, drainage, fever 
or other signs of infection, headaches, other medical problems 
including heart disease, hypertension, and chronic or previous 
neurologic disease such a~ Meniere's disease or multiple scle­
rosis. Additionally, occupational exposure to noise, head injury, 
allergy, and drug history may yield vital clues. 

The physical examination focuses on the otolaryngologic 
examination and the neurologic and cardiovascular systems. 
Historical data may lead to an cxpanded physical examina­
tion. The ear examination should rule out cerumen impaction 
and other abnonnalities such as external otitis, peIToration of 
the tympanic membrane, fluid or pus behind the eardrum, oti­
tis media, and cholesteatoma. The neurologic examination 
may suggest multiple sclerosis (bilateral internuclear oph­
thalmoplegia) or other neurologic disease. Bruits over the 
neck may indicate an objective cause for the tinnitus, or my­
oclonus of the palate may be observed on the oral examina­
tion. The temporomandibular joint should be examined for 
pain or clicks. 

A hearing evaluation is essential. The discovery of bilat­
eral high-frequency loss is often associated with presbycusis 
or noise-induced hearing loss. A unilateral hearing loss can 
be associated with eNS pathology and tumors in the cere­
bellopontine area. 

Laboratory tests aim to confirm suspicions arising from the 
history and physical examination. Patient') with suspected neu­
rologic disorders, tumors, or treatable medical and surgical con­
ditions, or if seeking disability compensation, may require re­
ferral and further workup by an audiologist and otolaryngologist. 



Table 74.1. Causes of Tinnitus 

Objective (heard by the patient and examiner) 
Arteriovenous shunts 
Arterial bruits 
Carotid stenosis 
Venous hum 
Stapedial artery abnormalities 
Myoclonus of palate, stapedius 
Abnormally patent eustachian tube 
Temporomandibular joint (TMJ) abnormalities 
Transmitted cardiac murmurs 
Subjective (heard only by patient) 
Hearing loss (noise-induced) 
Presbycusis 
Cerumen impaction 
Acoustic trauma (acute and chronic) 
Cholesteatoma 
Otosclerosis 
Tympanic membrane perforation 
Serous otitis 
Syphilis 
External otitis 
Allergy 
Anxiety/stress 
Zi nc deficiency 
Closed head injury 
Multiple sclerosis 
Meniere's disease 
Acoustic neuroma 
Diabetes 
Hypertension 
Hypotension 
Hyperl ipidemia 
Salicylates 
Antimalarial drugs 
Loop diuretics 
Tricyclics 
Aminoglycosides 
Heavy metals (arsenic) 

Patients with medical conditions such as hypertension, di­
abetes, or hyperlipidemia are appropriately treated by their 
family physician. Despite treatment of underlying medical 
conditions, tinnitus may not completely resolve. 

Most patients with tinnitus have associated hearing loss due 
to age, repeated acoustic trauma, or occupational (noise-in­
duced) exposure. For these patients various treatments have been 
used. Noise masking, such as generating "white noise" by set­
ting a radio between two stations on the dial, low-level music, 
mood music, or environmental sounds such as the ocean may 
help. Dming daylight hours, when other noises intrude regu­
larly, tinnitus is less problematic. Hearing aids, because they 
amplify environmental sound, also serve as maskers. 

A variety of strategies and drugs have been used to treat 
tinnitus. No specific treatment is successful in all cases. l In 
cases of concomitant depression, antidepressants may im­
prove the symptoms. Sedating antidepressants may help with 
sleep, a time that patients have more trouble with noise in­
trusion. A review of alprazolam did not support the use of 
benzodiazepines for tinnitus. Other medications of possible 
benefit include calcium channel blockers, diuretics, anticon-
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vulsants, and anesthetics.2 Lidocaine infusion has been 
serendipitously noted to relieve tinnitus in some patients.3 

Cochlear implants and electrical stimulation have been used 
with some success in debilitating tinnitus.4,5 

Trials of acupuncture on tinnitus showed no improvement 
versus placebo,6 and a trial of one homeopathic preparation 
demonstrated no benefit. 7 Investigators have attempted be­
havioral training techniques with an emphasis on coping 
skills, coupled with relaxation and attention-distraction strate­
gies, with some success.8 Other investigators have used hyp­
notherapy with better results in patients with less hearing 
loss.9 If chronic tinnitus is not associated with underlying se­
rious disease, the patient can be assured that, although an­
noying, the tinnitus is not life-threatening. 

Hearing Impairment 
Human hearing is an elegant and sensitive system. At birth 
the ear is capable of detecting sound in the range of 20 to 
20,000 hertz (Hz). As the ear ages, this range narrows but re­
mains remarkably attuned to the frequency of the human voice 
at 200 to 4000 Hz. 

Hearing impairment may be divided into two basic types: 
sensorineural and conductive. Conductive hearing loss in­
cludes all causes that interfere with the movement of sound 
through the external auditory canal as it sets up resonance 
with the tympanic membrane and is amplified and transmit­
ted by the ossicles. Sensorineural hearing loss refers to any 
sensory defect of the cochlea or acoustic nerve. Hearing im­
pairment is classified as mixed where components of both 
types of loss are present. Central hearing loss refers to im­
pairment of perception or interpretation of sound at higher 
cortical levels. Causes of central hearing impairment include 
stroke, infection, or a tumor affecting the centers of the brain 
that process acoustic information. Specific syndromes include 
global aphasia, Wernicke's aphasia, and pure word deafness. 

Hearing impairment may be inherited or acquired. Hered­
itary hearing impairment (HHD may be secondary to a rec~ 
ognized syndrome or may be an isolated anomaly.1O The terms 
hereditary and congenital are not synonymous. For example, 
deafness occurs in congenital rubella syndrome, but the cause 
is infectious rather than genetic. Acquired hearing loss is most 
often associated with infection, especially following bacter­
ial meningitis and ear infections. Ototoxicity from certain 
medications also causes acquired hearing loss. As more chil­
dren are protected against Haemophilus injluenzae, measles, 
mumps, and rubella with vaccines, HID increases in impor­
tance in hearing loss in childhood. Likewise, better control 
and monitoring of ototoxic medications, such as aminogly­
cosides, decreases hearing loss secondary to the use of these 
medications. ll 

Pediatric Hearing Impairment 
Diagnosis 
At birth the human infant reacts to noise with crying, Moro 
reflex, eye blink, or motor movements, none of which is spe­
cific enough to detect the presence of hearing loss. Totally 
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deaf infants exhibit crying and other vocalizations despite 
their inability to hear. Many studies have demonstrated the 
early ability of infants to discriminate sounds and process au­
ditory stimuli.I2 Because of the importance of normal hear­
ing to the development of language, intellectual, and social 
skills, the determination of intact hearing in the infant is vi­
tal. In an infant with normal hearing, a loud sound should 
cause generalized body movement of more than one extrem­
ity, even while asleep. Tests using hand clap or bell ring can 
be used as a rough gauge, but in children at high risk for de­
veloping hearing loss, more reliable tests should be used. 
Transient evoked otoacoustic emissions (TEOEs) are meas­
urable signals generated by the hair cells of the cochlea when 
stimulated by sound. Using a portable device, TEOEs can be 
detected in newborns to screen for hearing 10SS.13 Children 
who fail to exhibit TEOEs can then be referred for more ex­
tensive testing including auditory brainstem responses. In sev­
eral studies evaluating TEOE in high-risk newborns, normal 
newborns, and children up to the age of 12. the failure rate 
on the initial TEOE was as high as 22%.14-16 In an extensive 
screening effort in Rhode Island, the first-screen failure rate 
was 10% of the 53,121 children screened. Ultimately III chil­
dren were identified as having true hearing 10SS.17 Several 
states now mandate hearing screening in every newborn be­
fore hospital discharge. This still leaves unscreened those chil­
dren born in alternate birthing centers including the home and 
does not address the issue of hearing loss acquired after the 
newborn period. 

During well-baby visits, specific questions concerning the 
family and pregnancy history help identify the child at risk 
for hearing loss. These factors include a family history of 
hearing loss in blood relatives under 30 years old, pregnancy 
complicated by ToRCH (toxoplasmosis, rubella, cytomegalo­
virus, herpes simplex) or other infections accompanied by 
rash, and exposure to medications such as aminoglycoside 
antibiotics. 

Later in childhood. a variety of conditions can affect hear­
ing, especially otitis media, serous otitis, and bacterial menin­
gitis. Hearing may be significantly impaired in a child with 
chronic middle ear effusion, leading to delays in intellectual 
and speech development and ultimately social functioning 
(see Chapter 72). If a child has had multiple ear infections, 
chronic nasal congestion or discharge, chronic upper respira­
tory tract infections or sinusitis. or fits any of the at-risk cri­
teria, screening for hearing loss is warranted (Table 74.2). If 
parents express concern over their child's hearing, the child 
should be screened. The "wait and see" approach wastes valu­
able time in a child's language and intellectual development. 

Routine well-baby visits and hospital nursery physical ex­
aminations should include evaluation of the general appear­
ance of the infant (as many recognizable congenital syn­
dromes are associated with hearing loss) and examination of 
the ears, nose, and throat. Signs of chronic otitis, effusion, 
and allergy (allergic shiners and the allergic salute sign) are 
important. Because children require sound discrimination to 
develop normal speech and grammatical patterns, the thresh­
old for impairment should be considered to be 15 dB, rather 

Table 74.2. Risk Factors for Hearing Loss in Infants 

Family history of hearing loss <age 5 
Prematurity 
Low birth weight 
Intensive care nursery admission requiring mechanical 

ventilation or with neonatal infection 
Mechanical ventilation beyond 10 days 
Hyperbilirubinemia requiring exchange transfusion 
Prenatal TORCH infection (toxoplasmosis, rubella, cyto-

megalovirus, herpes simplex) 
Prenatal syphilis 
Presence of minor or major congenital malformations, 

primarily craniofacial, including abnormalities of the outer 
ear, low hairline, absent philtrum, or others associated with 
recognizable syndromes associated with deafness 

Low Apgar score «3 at 5 minutes) or prolonged depression 
at birth 

Bacterial meningitis 

than the 25 dB used for adults. For the at-risk infant, referral 
is required for evaluation, which may include TEOEs or 
auditory brainstem evoked response (ABR). The ABR uses 
external scalp electrodes to detect wavefonns that occur in 
predictable patterns following an auditory stimulus. The 
American Speech-Language-Hearing Association recom­
mends ABRs on all infants defmed as being at high risk, in­
cluding neonatal intensive care unit graduates, who should be 
tested prior to hospital discharge, with follow-up ABRs at 6-
month intervals. Children who are identified with hearing loss 
require referral for follow-up care and management. 

For the older child, audiologic screening may be possible 
in the office setting using a hand-held audiometry device or 
office audiometer. To diagnose conductive versus sen­
sorineural hearing loss, Weber and Rinne tests can be used in 
the child capable of following directions. Although the use of 
a hand-held pneumatic otoscope is useful for gross evalua­
tion of tympanic membrane compliance, tympanometry pro­
vides a more objective, sensitive measure. Several investiga­
tors have described tympanogram patterns; widely used are 
those of Jerger. 18 Assessment of language development can 
also provide insightful clues about the presence of hearing 
loss. Assuming the parent has normal speech, one would ex­
pect delayed speech, aberrant phonation, and altered gram­
matical patterns in a child who cannot hear. 

Management 
In children with conductive hearing loss due to a foreign body, 
infection, or allergy, treatment of the underlying disorder 
should ameliorate the hearing problem. Follow-up with office 
audiology and tympanometry as well as ongoing gross as­
sessment of language development is well within the scope 
of the family practitioner. If the child with chronic problems 
does not respond to fIrSt-line treatment, such as antibiotics for 
otitis, referral is appropriate. 

When sensorineural hearing loss is detected in the pediatric 
patient, referral to an otological specialist is necessary. The 
role of the family physician is timely detection, appropriate 
referral, and family and patient support. 



Adult Hearing Loss 
Diagnosis 
Hearing impainnent in the adult has many causes, Important 
questions to include in the history are the following: (1) Abrupt 
or gradual onset? (2) One or both sides affected? (3) Associated 
with trauma? fever? ear pain? bloody or pustular discharge? (4) 
Accompanied by dizziness? vertigo? nausea? tinnitu~? (5) His­
tory of sudden or chronic noise exposure, barotrauma (diving 
or air travel)? (6) Do family members complain that the patient 
turns the volume too loud on the television or radio (conduc­
tive)? (7) Does noise in the environment make the problem 
worse (sensorineural)? (8) Does the patient use medications, 
such as aspirin, antibiotics, diuretics, or cancer treatment? 

The ear canal and tympanic membrane should be inspected 
for signs of infection, old scarring, nonnal landmarks of the 
ossicles, and light retlex. Pneumatic otoscopy demonstrates 
that the tympanic membrane is intact and compliant. Specific 
tuning-fork tests, the Weber and Rinne, should be done on 
every patient with suspected hearing loss. Although there is 
some debate about the optimum frequency tuning fork to use, 
most recommend the 2S6-Hz tuning fork. 19 If hearing loss is 
suspected after the physical examination, pure-tone audiom­
etry can be performed with equipment designed for office use. 
Tympanomelry can also be used in adults to assess the in­
tegrity and compliance of the tympanic membrane. 

Management 
By far the most common cause of conductive hearing loss in 
adults is cerumen impaction. It can be relieved by curette, 
suction, or irrigation using warm water or water and perox­
ide. Occasionally a softening agent such as Cerumenex or De­
brox is necessary to facilitate removal. Debrox may be used 
at home on a monthly or weekly basis to keep wax soft, en­
abling the natural flow of wax from the ear canal to take place. 
Prolonged use of Cerumenex may irritate the ear canal, and 
it should not be prescribed for home use. Advising the patient 
to refrain from using cotton swabs helps prevent further wax 
impactions. 

Repeated infections and trauma to the tympanic membrane 
may result in scaffing of the drum and decreased compliance, 
with subsequent conductive hearing loss. Trauma to the ear 
can lead to conductive loss due to disruption of the drum or 
di~location of the ossicles. Urgent referral when acute trauma 
to the ossicles is suspected is vital for optimal outcome. Small 
perforations of the drum usually heal spontaneously; larger 
defects may require surgery. 

In adults the most common cause of sensorineural hearing 
loss is noise-related damage to the cochlea. Treatment is am­
plification by use of a hearing aid. Prevention is preferable 
and more cost-effective. Efforts through government regula­
tion have improved noise control in the workplace, but noise 
associated with recreational, entertainment, and hobby activ­
itie~ impacts the hearing of young and older people alike. 
Family physicians are in an ideal position to effect change in 
this area through patient education and local community in­
volvement (see Chapters 4S and 46). 
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Sudden sensOli.neural hearing loss has many causes, in­
cluding viral illness, diabetes, and medications. A concomi­
tant history of dizziness or vertigo, tinnitus, and unilateral 
hearing lo~s suggests Meniere' s syndrome, which may resolve 
spontaneously, worsen, or recur after remission. Most causes 
of sudden sensorineural loss are idiopathic and remit sponta­
neously.2o Acoustic neuroma can present as either sudden or 
gradual hearing loss, with unsteadiness of gait, dizziness, or 
tinnitus. More advanced presentations may also include ipsi­
lateral facial weakness or hand clumsiness. Computed to­
mography (CT) and magnetic resonance imaging (MRI) are 
the imaging techniques of choice. Treatment is surgical, and 
the prognosis is good if the disorder is diagnosed early. 

As the ear ages, changes take place in the hearing organ 
that result in age-related hearing loss, or presbycusis. Al­
though aging is blamed for most sensorineural hearing loss 
in the elderly, studies of populations in relatively noise-free 
environments show less hearing loss than in populations in 
noisy, induslrialiLed ones. Hearing aid amplification is usu­
ally prescribed for presbycusis. Hearing problems may be 
found in up to RO% of nursing home residents. Proper use of 
amplification and prompt recognition of cerumen impaction 
can alleviate confusion, avoid combativeness, and improve 
the quality of life in this population21 (see Chapter 24). 

Hearing loss is a major problem for people of all age'>. The 
1980 cen~us indicated that more than 14 million Americans 
had some type of hearing impainnent, and nearly 2 million 
were considered deaf.22 Family physicians should work ag­
gre<;sively to detect, evaluate, and appropriately treat or refer 
the many individuals with hearing los<;. 

Epistaxis 
Nosebleeds are conunon. More than 60% of the population 
experience at least one. Epistaxis occurs more often during 
childhood, and the sexes are affected equally. Physicians gen­
erally see the unusually severe episodes because most people 
successfully treat their nosebleeds without seeking medical 
care. Epistaxis occasionally presents a<; a medical emergency. 

Epistaxis in children is usually from an anterior site on the 
nasal septum, generally in Kiesselbach's area (also called Lit­
tle's area) on the anteroinferior aspect of the nasal septum. 
Bleeding from this area can be arterial or venous. More serious 
no~ebleeds originate posteriorly and are more often seen in 
adults. Bleeding from the posterior nose may drain into the phar­
ynx, and patients may present with hematemesis or melena. 

Diagnosis 
Most nosebleeds are due to low humidity, rhinitis (infectious 
or allergic), or minor trauma. Low humidity, which dries the 
nasal mucosa, accounts for the increased frequency of nose­
bleeds in hOl, dry climates and during the winter months. Hy­
pertension is not believed to be an etiologic factor, but rather 
a stres~ response, and is often present in adults with posterior 
epistaxis. Management of such patients is often difficult un­
til blood pressure is controlled. Aspirin or nonsteroidal anti-
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inflammatory drug (NSAID) use prolongs bleeding aod is of­
ten a factor in refractory epistaxis. For the unusual case, with 
persistent or recurrent epistaxis, the differential diagnosis in­
cludes a hemostatic or platelet disorder (von Willebraod' s dis­
ease, warfarin administration, alcoholism, chemotherapy, 
thrombocytopenia), hereditary telaogiectasia, tumors, sys­
temic or local infections such as tuberculosis and syphilis, sar­
coidosis, and drugs (e.g., inhaled cocaine). In young children 
foreign bodies may cause epistaxis with a malodorous dis­
charge. The frequency of these disorders is so low that screen­
ing patients with simple epistaxis is not recommended unless 
the history or physical examination is suggestive.23 

Management 
For anterior epistaxis, have the patient lie down with the head 
elevated, and pinch the nostrils for at least 5 minutes. Assess 
the amount of blood loss aod reassure the patient. Check the 
blood pressure, hematocrit, aod postural vital signs (if sig­
nificaot bleeding is suspected), aod don a gown/gloves/mask 
as universal precautions. Good lighting with a mirror or head­
light is critical. Using a small suction tip, the nares should be 
cleaned of clots and blood. Pledgets containing an anesthetic 
and vasoconstrictor, such as 4% cocaine or a combination of 
lidocaine (2-4%) aod phenylephrine (0,25-5,0%), are placed 
on the nasal mucosa at the suspected bleeding site. Sedation 
with a benzodiazepine is occasionally helpful. The patient is 
asked to warn of sneezing, which often occurs. The nasal mu­
cosa is then examined, using suction to keep the area dry. Any 
bleeding point identified can he cauterized with silver nitrate, 
electrical cautery, or laser coagulation. 

One study showed that 65% of patients presenting in ao 
emergency room with epistaxis could he successfully man­
aged with intranasal oxymetazoline as the sole therapy.24 M­
ter bleeding stops, apply petroleurnjelly to keep the area moist 
and advise the patient to avoid picking or blowing the nose 
for I week. Discussion about the importance of humidifica­
tion, use of a saline nasal spray, and treatment of recurrences 
at home may prevent unnecessary office visits. 

If bleeding is not controlled, anterior packing or endoscopic 
evaluation is the next consideration. A variety of nasal tam­
pons or balloons are available, and packing of the anterior 
nasal cavity was described by Randall and Freeman.2s Endo­
scopic visualization of the bleeding site and direct cauteriza­
tion is becoming a more common technique. 

Posterior epistaxis is more often a serious problem, fre­
quently seen in elderly individuals and usually associated with 
hypertension. Aspirin or NSAIDs may be unsuspected con­
tributors. Hospitalization is generally required, and endonasal 
endoscopy, angiographic embolization, or posterior packing 
may be needed. Unless one is experienced in posterior pack­
ing and its complications, referral is indicated. 

Prevention 
It is important that parents be made aware that nosebleeds are 
common in children and usually respond to simple measures 
such as nose pinching for at least 5 minutes. Parents should 
be reassured that nosebleed seldom indicates a serious UD-

derlying disease. Treatment of infectious and allergic rhini­
tis, use of humidification, and avoidance of nose picking are 
worth emphasizing. 

Salivary Gland Abnormalities 
Saliva is a complex secretion that lubricates the mouth and 
upper pharynx, modulates the oral flora, aids in initial diges­
tion of food, and facilitates speech and swallowing. Saliva 
also helps remineralize teeth and buffers gastric acid, thereby 
protecting the esophagus. High levels of immunoglobulin A 
(IgA) are present, suggesting a role in host defense. The nor­
mal adult produces up to 1.5 L daily. The major salivary 
glands consist of the parotid glands, submaxillary glaods, aod 
sublingual glaods. There are minor salivary glaods located in 
the cheeks, lips, aod floor of the mouth, tongne, palate, and 
anterior faucial pillars. 

Salivary Gland Swelling 
Normal salivary glands should be neither visible nor palpa­
ble. Enlargement or swelling mandates investigation. Parotid 
enlargement eliminates the nonnal concavity between the 
mandible aod earlobe, giving the patient a "chipmunk" ap­
pearance. Lymphadenopathy may be confused with salivary 
glaod enlargement. 

The history should probe for recent infection, pain (espe­
cially with meals and acidic substances such as lemon juice), 
recurrent or prior swelling, and dry mouth. Physical exami­
nation should include a gloved examination inside the mouth 
and careful palpation of the jaw and neck. Stensen's duct, the 
mouth of the parotid duct, should be visualized. If infection 
is suspected, pressure over the gland may express pus at the 
orifice. 

Ultrasonography is an effective noninvasive technique for 
evaluating parotid enlargement. When inflammatory disease 
is suspected. CT scanning is preferred, and if the clinical find­
ing is a mass, MRI usually best evaluates the lesion. Sialog­
raphy is rarely necessary.26 

Epidemic mumps, caused by paramyxovirus, is the most 
common cause of parotid swelling. Sporadically other en­
teroviruses, including coxsackie A and Epstein-Barr, as well 
as influenza A, parainfluenza, and lymphocytic choriomenin­
gitis may cause sialoadenitis. Because mumps confers life­
long immunity, infection with these other viruses probably 
accounts for recurrent attacks in a given individual. 

Acute suppurative parotitis most often occurs in elderly in­
dividuals who are debilitated by systemic illness or previous 
surgical procedures. Predisposing factors include dehydration, 
malnutrition, oral neoplasms, and medications that diminish 
salivary flow (e.g., diuretics or antihistamines). It may arise 
from a septic focus in the oral cavity or from a combination 
of factors. Staphylococcus aureus is the most common 
pathogen, but streptococci and gram-negative bacilli are oc­
casional causative agents. Anaerobic bacteria have also been 
isolated from patients with parotitis, along with other organ­
isms, including mycobacterium, fungi such as Candida albi­
cans and Actinomyces, and the bacterium that causes cat-



scratch fever. Treatment includes systemic antibiotics and sur­
gical drainage. Parotidectomy is occasionally required. 

Noninfectious swelling (sialosis or sialadenosis) is often seen 
with granulomatous diseases, endocrinopathies such as hy­
pothyroidism, malnutrition, and neurologic disease, and is as­
sociated with a variety of medications. Ten to twenty percent 
of diabetics have asymptomatic parotid swelling with increased 
fatty infiltration, possibly attempting to compensate for xeros­
tomia (diabetics have one-third less saliva flow). Improvement 
correlates with better diabetic control" (see Chapter 120). 

Xerostomia 
Dry mouth, or xerostomia, is often a symptom of salivary 
gland dysfunction. Reduced salivary production is also sug­
gested by difficulty swallowing dry foods without additional 
fluids, the feeling of dryness in the mouth while eating, com­
plaints that spicy foods and fruit burn the mouth, and foods 
continually sticking to the teeth. Clinical signs include caries, 
atrophic candidiasis, and a beefy red, fissured tongue. The 
three most common causes are medications, therapeutic radi­
ation, and Sjogren's syndrome. 

Medications causing xerostomia include sedatives, an­
tipsychotics, antidepressants, antihistamines, and antireflux 
drugs with anticholinergic effects. Xerostomia has been at­
tributed to more than 400 medications. Therapeutic radiation, 
often given for ear/nose/throat cancers, may destroy salivary 
glands. Sjogren's syndrome results from autoimmune de­
struction of the salivary glands, causing xerostomia and oc­
casionally salivary gland swelling. Sjogren's syndrome may 
occur without systemic disease or, more commonly, is asso­
ciated with a major rheumatic disease, such as rheumatoid 
arthritis, systemic lupus erythematosus, primary biliary cir­
rhosis, or scleroderma (see Chapter 113). Most of the patients 
are female. The diagnosis can be conflrmed by biopsy of a 
minor salivary gland and is supported by the presence of the 
autoantibodies anti-Sjiigren's syndrome A (SS-A) and 
anti-SS-B in serum. Keratoconjunctivitis sicca, from dimin­
ished tearing, is often an associated flnding. 

Treatment of xerostomia is difficult. Artificial lubricants 
may be used, but many patients find water as effective. Stim­
ulating agents and acupuncture may help if patients still pro­
duce some saliva. Chewing gum, citrus-containing bever­
ages, and sugarless hard candies can be tried. Pilocarpine is 
more effective than artificial saliva for irradiation-induced 
xerostomia.28 

Stones 
Sialolithiasis, or the formation of salivary stones (sialoliths), 
usually occurs in the ducts of the submandibular and parotid 
glands, the submandibular gland being the most common site 
by far. Pain and swelling are the typical fIrst symptoms, of­
ten intensified at mealtimes when salivary flow increases. Be­
cause the blockage is rarely complete, symptoms are fre­
quently intermittent. Diagnosis can often be made by 
inspecting for asymmetry, palpating the gland, milking the 
gland while observing for salivary flow, fInding rock-hard 
nodules in the ductal area, and obtaining a radiograph. 
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Ultrasound is a very helpful diagnostic tool. As many as 
90% of an stones greater than 2 mm in size can be detected 
as an echo-dense spot on an ultrasound. Obstructing stones 
can lead to suppuration requiring antibiotics. Patients pre­
senting with sialolithiasis may benefit from a trial of a con­
servative management, especially if the stone is small. Hy­
dration, local heat, and massage may help flush the stones out 
of the duct. In any gland with swelling and sialolithiasis, in­
fection should be assumed and antistaphyloccocol antibiotics 
administered. Stones not responding to conservative treatment 
should be surgically removed.29 

Hoarseness 
Family physicians often see patients who complain of hoarse­
ness-a different, raspy, or harsh sound of the voice. It may 
sound gruff or whispery and worsen as the day goes on ow­
ing to vocal fatigue. Singers, preachers, and others who de­
pend on their voice may experience subtle changes, such as 
a reduction in the high tones of their vocal range. 

The normal voice is produced by a coordinated effort of 
the abdominal, chest, and laryngeal muscles. Sound produc­
tion begins when the diaphragm and abdominal and chest wall 
muscles contract, causing airflow across the vocal cords. The 
laryngeal muscles simultaneously contract, obstructing free 
exhalation and raising subglottic pressure to about 30 mm Hg. 
A mucosal "wave" is produced along the free edges of the 
vocal cords, creating periodic opening and closing of the air­
way, resulting in rhythmic compressions and refractions of 
the air column at a frequency we perceive as sound. For the 
vocal fold mucosa to vibrate properly it must be pliable. Any 
condition causing edema or swelling of the fold interferes with 
normal sound production and causes hoarseness. The mucosa 
is normally moistened by a thin layer of watery mucus se­
creted from mucous glands in the laryngeal ventricles. The 
mucus layer cleans the airway, lubricates the mucosa (allow­
ing it to vibrate with less friction against the other mucosa 
during phonation), and helps to dissipate heat generated dur­
ing phonation by evaporation. Accordingly, anything inter­
fering with the pliability of the vocal cord mucosa or with the 
layer of watery mucus constantly being secreted may result 
in hoarseness.3o 

Acute hoarseness is commonly due to upper respiratory 
tract infections and the resultant tracheobronchitis frequently 
accompanying these viral infections (see Chapter 39). This 
syndrome is readily recognized by the accompanying respi­
ratory tract signs and symptoms. Acute hoarseness due to 
overuse is also easily diagnosed from the history of singing, 
speaking, and shouting. For these acute syndromes conserva­
tive therapy is appropriate, but it is imperative to follow pa­
tients until the normal voice returns. 

Hoarseness in children, particularly from ages 3 to 7, may 
signal early epiglottitis. Boys entering puberty often experi­
ence hoarseness and require only reassurance. 

Hoarseness that persists or is not associated with overuse 
or a respiratory tract infection requires investigation and a 
specific diagnosis. This mandate is particularly important in 
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smokers, in whom minimal or early symptoms should prompt 
visualization of the vocal cords. 

Diagnosis 
The history should probe for weight loss, cough, hemoptysis, 
sore throat, neck or chest pain, wheezing, trouble swallow­
ing. thickening of hair, or cold intolerance. The patient's use 
of the voice (i.e., singing or shouting) is often, important. The 
medical history should document any chronic disease, espe­
cially thyroid or neurologic diseases. Alcohol or drug use 
should be sought. Allergies and environmental exposures, es­
pecially cigarette smoke, may be significant. 

A primary consideration is to exclude a vocal cord abnor­
mality. A callus or nodule on the vocal cord is caused by vo­
cal abuse or overuse. It appears at the junction of the anterior 
one third and pnsterior two thirds of the vocal cord and is of­
ten accompanied by erythema or edema. Benign growths 
include polyps, caused by chronic irritation of the mucosa, 
and papillomas, associated with the human papillomavirus 
(HPV9, HPVll). 

Another benign lesion is the contact granuloma, which is 
usually bilateral and located over the medial arytenoid mu­
cosa in the posterior larynx. This lesion is secondary to a break 
in the mucoperichondrium and a subsequent reaction to heal­
ing. It may be secondary to vocal abuse or to nocturnal acid 
reflux. Also, benign scarring or webbing of the anterior vo­
cal cords sometimes results in hoarseness. 

Cancer may occur anywhere in the larynx but is most com­
mon on the vocal folds. Because vocal cord cancer gives rise 
to symptoms early in its course, it is potentially curable when 
diagnosed. More than 95% of vocal cord cancers are squa­
mous cell carcinomas. Cigarette smoke is the chief carcino­
gen responsible for most of the cases. 

Additional local causes of hoarseness include trauma, vo­
cal cord paralysis, and spastic dysphonia, a functional disor­
der of phonation resulting in abrupt interruptions of speech. 

Regional disorders producing hoarseness include idiopathic 
organic tremors, amyotrophic lateral sclerosis, cerebrovascu­
lar accidents, and any neurologic deficit that results in paral­
ysis of the diaphragm or loss of coordination of the diaphragm 
and chest wall musculature. Elderly patients may have 
hoarseness (presbylaryngeus) simply due to aging. Pulmonary 
disease of almost any etiology can result in a loss of vocal 
strength and lung reserve, culminating in hoarseness. Gas­
troesophageal reflux can also result in hoarseness. Several en­
docrine disorders may present with hoarseness (see Chapters 
120, 121, and 124). Acromegaly results in irreversible laryn­
geal changes and hoarseness. Hypothyroidism causes vocal 
cord edema and weakness with resultant hoarseness. Hy­
poparathyroidism may result in hypocalcemia, and subsequent 
tetany may cause laryngospasm. Diabetic neuropathy may 
cause vocal cord weakness or paralysis. Progesterone results 
in increased vascularity and enlargement of the vocal cords, 
and it may cause hoarseness during pregnancy or the pre­
menstrual period or when it is prescribed for contraception or 
gynecologic reasons. 

A variety of infectious diseases can involve the larynx. 
Acute epiglottitis can cause sudden airway obstruction and 
be life-threatening (see Chapter 18). Moraxella catarrhalis, 
Streptococcus, H. injluenzae, Neisseria gonorrhoeae, 
syphilis, pertussis, and Brucella have been demonstrated to 
cause acute laryngitis. A large number of viruses cause acute 
laryngitis including herpes, mumps, measles, varicella, vari­
ola, influenza A, parainfluenza, echo, coxsackie, and Epstein­
Barr viruses. Fungal infections of the larynx are increasing in 
frequency as we see more individuals immunocompromised 
by human immunodeficiency virus (HIV) infection or chemo­
therapy. Pharyngeal candidiasis is common. Blastomycosis, 
histoplasmosis, and coccidioidomycosis may involve the 
larynx. Additional agents occasionally infecting the larynx are 
actinomycosis, tuberculosis, and leprosy. 

The autoimmune diseases, such as rheumatoid arthritis, sys­
temic lupus erythematosus, relapsing polychondritis, and scle­
roderma, may result in hoarseness. Other rare causes are la­
ryngeal amyloidosis, pemphigus, Wegener's granulomatosis, 
and sarcoidosis. 

The history and consideration of the differential diagnosis 
often yield a provisional diagnosis, but direct examination of 
the vocal cords is usually indicated for confirmation. The gen­
eral examination should survey for evidence of hypothy­
roidism, such as coarse skin or delayed deep tendon reflexes. 
A complete head and neck examination should emphasize a 
search for nodes, tracheal deviation, and tbyromegaly. The 
pharyngeal examination and vocal cord visualization may be 
accomplished with a mirror, telescope, or fiberoptic instru­
ment.31 

Management 
The etiologic diagnosis of hoarseness usually suggests a spe­
cific treatment (e.g., voice rest for singer's nodule, antibiotics 
for bacterial infection). The most important general measure 
is hydration. Forcing fluids and humidification help restore 
the watery mucous layer so necessary for effective vocal cord 
function. Patients must avoid irritants (especially tobacco 
smoke!) and minimize use of the voice. Referral to an oto­
laryngologist is appropriate if the vocal cords cannot be vi­
sualized, for surgical lesions, or if the family physician is not 
confident of the diagnosis. 

Flexible Fiberoptic 
Nasolaryngoscopy: Procedure 
Flexible fiberoptic nasolaryngoscopy is a procedure family 
physicians can learn to perform easily in their offices. In ad­
dition to visualizing the vocal cords, it often reveals the pres­
ence and extent of nasal polyposis or confirms a diagnosis of 
sinusitis. Postnasal drip, septal deformities, and spurs are eas­
ily evaluated, as are the eustachian tube orifices, adenoids. 
lingnal tonsils, hypopharynx, and larynx. Laryngeal mechan­
ics are readily observed while the patient is speaking or 
singing. 



Fig. 74.1. Vocal cords Ie, D), epiglottis IDI. 
maxillary orifice lEI, and surrounding areas 
visualized by flexible fiberoptic nasolaryn­
goscopy. (From Curry," with permission.) 

The procedure can be perfonned with the patient sitting on 
an examination table. The nasal mucosa is sprayed with a lo­
cal anesthetic and the instrument advanced underneath the in­
ferior turbinate, over the soft palate, and into the pharynx. 
With the instrument positioned just above the epiglottis, the 
valleculae, pirifonn sinuses, vocal chords. arytenoids, ven­
tricular folds, and nearby structures are visualized (Fig. 74.1). 
Vocal cord movement is noted during breathing, and while 
the patient talks, sings, or says "eee." Curry32 described the 
procedure in detail. 

Foreign Bodies in the 
Nose and Ear 
Discovery of a foreign body in the nose or ear is common in 
children. Adults present less commonly with foreign bodies 
in the ear, and most often these are insects, although other 
materials are occasionally seen, such as cotton from a tipped 
applicator or rice and birdseed tossed by an overzealous wed­
ding guest. 

Foreign bodies can be divided into two general cate­
gories: inorganic, such as metal (beads, lOy parts, earrings), 
plastic (buttons, toy parts , beads), or wax (crayon); and or­
ganic, such as beans, peas, wood, or organic fiber. Inor­
ganic objects tend to be inert and do not incite an inflam­
matory response. If they do not cause pain or interference 
with hearing, inorganic objects in the ear may go undetected 
for years. Organic objects, on the other hand, absorb water 
and set up an inflammatory response resulting in ear or nasal 
discharge. Button batteries used in watches and small e lec­
tronic devices are especially dangerous whether in the ear, 
nasal cavity, or swallowed. Button batteries are corrosive, 
cause extensive ti ssue necrosis, and should be removed 
without delay. 
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Nasal Foreign Body 
Children, when bored or perhaps curious, often put small ob­
jects in their nasal cavities. They may present immediately be­
cause the event was observed or because of symptoms of nasal 
congestion or upper respiratory tract noise. They may also pres­
ent later with nasal discharge or congestion. If the object is of 
long standing, the child may present as a diagnostic dilemma. 
such as a cold or runny nose that won' t go away. Unilateral 
nasal discharge in a child is nearly always associated with a 
foreign body. An accompanying foul-smelling discharge or 
complaint of "terrible breath" by the parent makes a foreign 
body even more likely. In the nose, organic material sets up an 
inflammatory response with resultant mucopurulent discharge 
that may obscure the presence of the foreign body owing to 
swelling of the turbinates and the presence of a discharge. 

The foreign body may be visible in the anterior nasal cav­
ity on gross inspection with a penlight or otoscope. If the ob­
ject is smooth or small enough and the child is old enough to 
cooperate. the object may be blown out by occluding the un­
affected nostril and asking the child to blow through the nose. 
Another strategy is a posi tive pressure technique, which is 
similar to the nose-blowing method.3) The parent provides 
the pressure by giving a puff of air as in the technique of 
mouth-to-mouth resuscitation. The parent places the child on 
his or her back and tell s the child that the parent is going to 
give him or her a big ki ss. While occluding the unaffected 
nostril , the parent delivers a puff of air through the child's 
mouth, which propels the object forward from the child's 
nose-usually onto the cheek of the parent. The process may 
need to be repeated once or twice but is less traumatic than 
repeated attempts with instrumentation. Should the tech­
nique fail, instrumentation may be attempted. Neither long­
standing foreign bodies nor rough or sharp-edged objects 
(e.g., jacks or Lego blocks, which may lacerate the mucosa 
as they are forced out) are as likely to respond to this method. 
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Another method previously described is a "sneeze" method, 
where an irritant such as pepper is used to induce a sneeze to 
help propel the object out. 3' 

If the object is irregular in shape, has sharp edges, or is 
lodged farther up the nasal passage, removal may be more 
difficult. After gross inspection, the tip of the nose is tilted 
up and the nasal speculum is used to further inspect the nasal 
cavity, Lateral films of the head may be needed to character­
ize the object so that removal can be better planned. Vaseline 
gauze can be tucked around the object to facilitate removal 
and lessen the darnage done by sharp edges. Cup-shaped for­
ceps can be helpful when removing small, round objects. Reg­
ular forceps usually do not work well, because the objects are 
slippery, difficult to grip, and sometimes end up being pro­
pelled farther into the nose as they slip out of the forceps. An­
other technique is to insert a small Foley catheter beyond the 
object and withdraw it after inflating the balloon. Because 
beans, peas, and other organic matter swell as they take up 
water, prompt removal is usually easier than delayed removal. 
Once swelling and mucopurulent drainage begin, foreign bod­
ies become lodged more securely, and forceps or other in­
struments may be required. Always it is important to approach 
the child gently, realizing often there is only one chance to 
remove the object without major resistance from the child. 

Complications of removal and removal attempts are lacer­
ation and bleeding. The most serious complication however, 
is propelling the object into the airway, leading to aspiration 
and respiratory compromise. Referral for removal under anes­
thesia may be necessary. 

Foreign Body in the Ear 
Foreign bodies in the ear are more common in the pediatric 
population, but children are not the only ones who put "more 
than their elbow" in their ears. On inspection with the oto­
scope, the foreign body may be easily seen or obscured by 
pustular discharge or may be lodged beyond the isthmus of 
the canal in the anterior recess. For easily accessible objects, 
a hook passed over the object, point oriented downward, may 
be used to rake out the foreign body. Round foreign bodies 
may require cup-shaped forceps, as regular forceps tend to 
shoot the object farther into the canal. Many objects can be 
easily retrieved from the ear by using suction connected to a 
small-diameter suction tip. Magnetic objects may be removed 
with a strong magnet if the object is not lodged beyond the 
bony istlunus of the canal.35 Inorganic objects may be sy­
ringed out using warm water. The stream of water is directed 
above or past the object with the idea that the backflow of 
the water flushes out the foreign body as it exits. Use of a 
water jet device is not recommended because of pain and the 
possibility of driving the object forcefully into the canal or 
tympanic membrane. Organic objects should not be sytinged. 
Because of the hygroscopic nature of these objects, a failed 
attempt at syringing results in a swollen foreign body, which 
then may occlude the canal and be even more difficult to re­
move. Cup-shaped forceps and hooks passed over the object 
may be used in the same fashion as for inert foreign bodies. 
Using cyanoacrylate glue (superglue) applied to a wood end 

of a cotton swab, the glue can be held against the object un­
til it hardens, which does not take long. The swab and object 
can then be gently removed together. 

Adults and children alike may present with insects in the 
ear, and movement by the insect can cause intense pain. In­
stilling warm oil can immobilize or kill the insect, which can 
then be sytinged from the canal. If alcohol is used it should 
be mixed with wann water to prevent precipitating nystag­
mus and accompanying nausea with possible vomiting. Al­
though not often seen in Western countries, maggots can also 
become lodged in the ear canal. Prior to sytinging, they re­
quire treatment with chlorofonn or ether so they release their 
hold on the ear canal. Ticks may require referral for removal 
depending on their position in the canal. 

Children with foreign bodies in the ear must be approached 
gently and calmly. They are often uncooperative, and removal 
attempts can cause trauma to the ear canal and bleeding even 
under ideal circumstances. Because trauma to the drum and 
ossicular chain is also possible during attempts to remove for­
eign objects, referral for removal under anesthesia may be in­
dicated for the uncooperative child. 
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75 
Hypertension 

Stephen A. Brunton 

Despite widespread efforts to improve education and enhance 
public awareness, up to 33% of persons with hypertension re­
main undiagnosed, and only about 50% of those known to have 
hypertension are adequately controlled. The percentages of pa­
tients who are aware that they hsve hypertension, who are 
treated, and who are controlled hsve increased since the 19708 
(Table 75.1). Most have stage I hypertension, and controversy 
still exists concerning the appropriate approach to these pa­
tients. Nonpharmacologic therapy is often the fIrst choice, and 
this approach continues to evolve. I Of the 20 to 30 million hy­
pertensives who receive phannacologic therapy, fewer than 
50% adhere to their therapeutic regimen for more than I year, 
and 60% of these patients reduce the dosage of their drug ow­
ing to adverse effects. A negative impact on the patient's qual­
ity-<Jf·life may occur as a result of just making the diagnosis. 
Effects such as increased absenteeism, sickness behavior, 
bypocbondtia, and decreased self-esteem hsve been noted in 
cohorts of previously well individuals who have been told they 
were hypertensive.2 A 1987 survey of physicians revealed that 
they regarded quality-of-life chsnges to be the primary imped­
iment to effective pbannacologic treatment of hypertension. 

The challenge to the clinician is to provide patient education 
and develop a hypertension regimen that effectively lowers 
blood pressure or reduces cardiac risk factors, minimizes 
changes in concomitant disease states, and maintains or im­
proves quality of life. Putting the patient first necessitates inte­
grating the individual patient's lifestyle and current disease states 
with a thorough understanding of the effect of drug and non­
drug therapy on quality of life. This chapter reviews nonphar­
macologic and pharmacologic therapy, with special emphssis 
on individualizing patient regimens to improve adherence. 

Detection 
The diagnosis of hypertension should not be based on any 
single measurement but should be established on the basis of 
at least three readings with an average systolic blood pressure 

THE CARDIOVASCULAR SYSTEM 

of 140 mm Hg and a diastolic pressure of 90 mm Hg. Mech· 
anisms should be established to standardize the measurement 
process: (I) The patient should be seated comfortably with 
the arm positioned at heart level. (2) Caffeine or nicotine 
should not have been ingested within 30 minutes before meas­
urement. (3) The patient should be seated in a quiet environ­
ment for at least 5 minutes. (4) An appropriate sphygmo­
manometer cuff should be used (i.e., the rubber bladder should 
encircle at least two-thirds of the arm). (5) Measurement of 
the diastolic blood pressure should be based on the disap­
pearance of sound (phase V Korotkoff sound). Table 75.2 de­
scribes the classification of blood pressure for adults. 

Evaluation 
Evaluation is directed toward establishing the etiology of hy· 
pertension, identifying other cardiovascular risk factors, and 
evaluating the possibility of target organ damage. Although 
most hypertension is considered "essential," primary, or idio­
pathic, it is necessary to eliminate secondary causes of hy­
pertension, including renovascular disease, polycystic renal 
disease, aortic coarctation, Cushing syndrome, and pheochro­
mocytoma. It is important to ensure that the patient is not on 
medications that may result in increased blood pressure, such 
as oral contraceptives, nasal decongestants, appetite suppres­
sants, nonsteroidal antiinflanunatory drugs (NSAIDs), steroids, 
and tricyclic antidepressants. 

Medical History 
The medical history should include a review of the family 
history for hypertension and cardiovascular disease, previous 
measurements of blood pressure, symptoms suggestive of sec­
ondary causes of hypertension, and other cardiovascular risk 
factors including smoking, hyperlipidemia, obesity, and dia­
betes. Environmental and psychosocial factors that may in­
fluence blood pressure control or the ability of the individual 
to comply with therapy should also be considered. 
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Table 75.1. Trends in the Awareness, Treatment, and Control of High Blood Pressure in Adults: United States, 1976-94a 

NHANES III NHANES III 
NHANES II (Phase 1) (Phase 2) 
(1976-80) 1988-91 1991-94 

Awareness 
Treatment 
Controlb 

51% 
31% 
10% 

73% 
55% 
29% 

68.4% 
53.6% 
27.4% 

"Data are for adults age 18 to 74 years with SBP of 140 mm Hg or greater, DBP of 90 mm Hg or greater, or taking antihyper­
tensive medication. 

bSBP below 140 mm Hg and DBP below 90 mm Hg. 
Source: National Institutes of Health.1 

Physical Examination and Laboratory Tests 
The physical examination should include more than one blood 
pressure measurement in both standing and seated positions 
with verification in the contralateral ann. (IT a discrepancy 
exists. the higher value is used.) The rest of the physical ex­
amination includes (1) an evaluation of the optic fundi with 

rable 75.2. Classification of Blood Pressure for Adults Aged 
18 Years and Older" 

Systolic Diastolic 
Category (mm Hg) (mm Hg) 

Optimal b <120 <80 
Normal <130 <85 
High normal 130-139 85-89 
Hypertensionc 

Stage 1 140-159 90-99 
Stage 2 160-179 100-109 
Stage 3 >180 >110 

Source: National Institutes of Health. 1 

Note: In addition to classifying stages of hypertension based on 
average blood pressure levels, the clinician should specify the 
presence or absence of target organ disease and additional risk 
factors. For example, a patient with diabetes, a blood pressure 
of 142/94 mm Hg, and left ventricular hypertrophy should be 
classified as "stage 1 hypertension with target organ disease (left 
ventricular hypertrophy) and with another major risk factor (di­
abetes)." This specificity is important for risk classification and 
management. 

aNot taking antihypertensive drugs and not acutely ill. When 
systolic and diastolic pressures fall into different categories, the 
higher category should be selected to classify the individual's 
blood pressure status. For instance, 160/92 mm Hg should be 
classified as stage 2 and 174/120 mm Hg as stage 3. Isolated 
systolic hypertension is defined as systolic pressure of 140 mm 
Hg or more and diastolic pressure of less than 90 mm Hg and 
staged appropriately (e.g., 170/82 mm Hg is defined as stage 2 
isolated systolic hypertension). 

bQptimal blood pressure with respect to cardiovascular risk is 
systolic pressure <120 mm Hg and diastolic pressure <80 mm 
Hg. However, unusually low readings should be evaluated for 
clinical significance. 
cBased on the average of two or more readings taken at each 
of two or more visits after an initial screening. 

gradation of hypertensive changes; (2) examination of the 
neck for bruits and thyromegaly; (3) a heart examination to 
evaluate for hypertrophy, arrhythmias, or additional sounds; 
(4) abdominal examination to search for evidence of aneur­
ysms or kidney abnormalities; (5) examination of the ex­
treruities to check the pulses; and (6) a careful neurologic 
evaluation. 

Some baseline laboratory tests may be helpful for the ini­
tial evaluation. They might include urinalysis and serum 
potassium, blood urea nitrogen, and creatinine levels. A lipid 
panel may help evaluate cardiovascular risk. 

Treatment 
The goal of therapy is not just to bring the blood pressure 
lower than 140 mm Hg systolic and 90 mm Hg diastolic, but 
rather to prevent the morbidity and mortality associated with 
hypertension. As such, the decision to treat hypertension is 
based on documentation that the blood pressure has remained 
elevated and on assessment of the risk for that particular 
patient. 

In general, individuals with blood pressure ranges consid­
ered borderline high (i.e., systolic of 130 to 139 mm Hg or 
diastolic of 85 to 89 mm Hg) should have their blood pres­
sures rechecked within I year. Blood pressures in the stage I 
range should be confirmed within 2 months by repeated meas­
urements; however, certain lifestyle approaches are appropri­
ate even at this level. Blood pressures that are markedly ele­
vated (e.g., systolic> 180 mm Hg or diastolic> 110 mm Hg) 
or those associated with evidence of existing end-organ dam­
age may require immediate pharmacologic intervention. In 
general, whether pharmacologic intervention is initiated, a 
nonpharmacologic approach is the foundation of any man­
agement strategy. 1 

Nonpharmacologic Therapeutic Approaches 
Information concerning dietary modifications, exercise, 
weight reduction, the role of cations, and the possible role of 
relaxation and stress management techniques for reducing 
blood pressure have opened the door for greater acceptance 
of multiple nonpharmacologic approaches to the treatment of 
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hypertension. The 1988 report of the Joint National Commit­
tee (JNC) on the Detection. Evaluation, and Treatment of 
High Blood Pressure recommended that "nonpharmacologi­
cal approaches be used both as defmitive intervention and as 
an adjnnct for pharmacological therapy and should be con­
sidered for all antihypertensive therapy." 

Several studies have shown positive correlation of in­
creased blood pressure with alcohol consumption of more 
than 2 ounces/day.' Although smoking has not been shown 
to cause sustained hypertension, it is associated with increased 
cardiovascular, pulmonary, and hypertension risks, and there­
fore should be eliminated.4 

Weight reduction has a strong correlation with decreased 
blood pressure in obese individuals. Stamler et al' reported 
that a lO-pound weight loss maintained over a 4-year period 
allowed 50% of participants previously on pharmacologic 
management to remain nonnotensive and free of medication. 

Sodium restriction has been a mainstay of hypertension 
control. as a lOO-mEq drop in daily intake can result in a 2-
to 9-mm Hg decline in systolic blood pressure in salt-sensi­
tive individuals. This goal is one of the easiest for a patient 
to accomplish, as moderate restriction can be accomplished 
by eliminating table salt for cooking. avoiding salty foods. 
and using a salt substitute.6 

Regular ,aerobic exercise not only assists with weight re­
duction but also appears to lower diastolic blood pressure. 
Cade and associates 7 reported a decline from 117 to 97 mm 
Hg diastolic blood pressure after 3 months of daily walking 
or running for 2 miles. This effect appeared to be independ­
ent of weight loss, and some benefit persisted even if the pa­
tient became sedentary. 

Vegetarian diets high in polynnsaturated fats, potassium. 
and fiber result in lower blood pressures than diets high in 
saturated fats. Dietary fat control also contributes to the re­
duction of cholesterol and coronary artery disease risk.8 The 
role of cations such as potassium, magnesium, and calcium 
in lowering blood pressure has now been investigated. High 
potassium intake (>80 mEqlday) may result in a modest 
decline in blood pressure while offering a natriuretic and car­
dioprotective effect. These effects are more pronounced in hy­
pokalemic individuals.9 Magnesium and calcium supplemen­
tation of more than 300 mg/day and 800 mg/day, respectively, 
have been shown to lower the relative risk of developing hy­
pertension in a large cohort of women. The impact of indi­
vidual supplementation is less clear, and the role of these sub­
stances is still controversial. lO 

Stress management and relaxation techniques over a 4-year 
period have been shown to reduce systolic blood pressure 10 
to 15 mm Hg and diastolic blood pressure 5 to 10 mm Hg. 
However, these results are variable and are largely depend­
ent on the instructor-patient relationship.II 

The effects of nonpharmacologic approaches can be addi­
tive and certainly are beneficial even if the patient requires 
drug therapy. Stamler and associates12 documented that re­
ducing weight and lowering salt and alcohol intake allowed 
39% of patients previously on therapy to remain normoten­
sive without medication over a 4-year period. In the mildly 
hypertensive individual, these lifestyle modifications should 

be tried for at least 6 months before initiating pharmacologic 
therapy. 

Pharmacologic Therapy 
The decision to initiate drng therapy requires consideration of 
individual patient characteristics, such as age, race, sex, family 
history, cardiovascular risk factors, concomitant disease states 
compliance, and ability to purchase the prescribed therapeuti~ 
agent Pharmacologic therapy is reconunended when the sys­
tolic blood pressure is higher than 160 mm Hg and the diastolic 
blood pressure remains higher than 100 mm Hg. Treatment of 
stage 2 and 3 hypertension (systolic pressure> 160 and dias­
tolic pressure> 100 mm Hg) has reduced cardiovascular mor­
bidity and morta1ity dramatically since the 19608. The incidence 
of stroke, congestive heart failure, and left ventricular hyper­
trophy has also decreased among treated stage I hypertensives, 
and therapy is reconunended if patients have one or more car­
diovascular risk factors and have not controlled their blood pres­
sure after 6 months of lifestyle modification. 

The ideal antihypertensive agent would improve quality of 
life, reduce coronary heart disease risk factors, maintain nor­
mal hemodynamic profiles, reduce left ventricular hypertro­
phy, have a positive impact on concomitant disease states, and 
reduce end-organ damage while effectively lowering blood 
pressure on a convenient dosing regimen at minimal cost to 
the patient. This "magic bullet" has yet to be synthesized, al­
though several of the newer antihypertensive classes offer the 
possibility of many of these positive outcomes. 

The selection of an appropriate antihypertensive agent may 
be based on the current recommendations of the JNC on the 
Detection, Evaluation, and Treatment of High Blood Pressure 
or individualized to the specific medical, social, psychologi­
cal, and economic situation of each patient.1 The previous 
stepped-care approach has been modified by the mc into an 
algorithm that permits an individualized approach to the pa­
tient (Fig. 75.1). Many clinicians have moved away from the 
stepped-care philosophy toward a monotherapy approach, 
which maximizes the dose of one drug before substituting or 
adding another. Combination therapy with lower doses of sev­
eral agents may also be utilized to minimize adverse effects. 
Therapeutic choices must be based on a sound understanding 
of the mechanism of action, pharmacokinetics, adverse effect 
profile, and cost of available agents. 

Major Antihypertensive Classes 

ACE Inhibitors 
Angiotensin-converting enzyme (ACE) inhibitors (Table 75.3) 
block the conversion of angiotensin I to angiotensin II, resulting 
in decreased aldosterone production with subsequent increased 
sodium and water excretion. Renin and potassium levels are usu­
ally increased as a result of this medication. The hemodynamic 
response includes decreased peripheral resistance, increased re­
nal blood flow, and minimal changes in cardiac output and 
glomerular filtration rate. There is little change in insulin and 
glucose levels or in the lipid fractions. The adverse effects of 
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Algorithm fOI the Treatment of HypertensIon 

Begin or Continue Lifestyle Modifications 

Not at Goal Blood Pressure «140/90 mm Hg) 

Lower goals for patients with diabetes or renal disease (see ref 1, chap. 4) 

Initial Drug Choices'" 
Uncomplicated Hyperlensiorrt Compelling Indicationst 
Diuretics Diabetes mellitus (type 1) with proteinuria 
Beta-blockers • ACE inhibitors 

Heart failure 
• ACE inhibitors 
• Diuretics 

Specific Indications for the 
Following Drugs (see text) 
ACE inhibitors Isolated systolic hypertension (older persons) 
Angiotensin II receptor blockers 
Alpha-blockers 
Alpha-beta-blockers 
Beta-blockers 
Calcium antagonists 
Diuretics 

• Diuretics preferred 
• Long-acting dihydropyridine 

calcium antagonists 
Myocardial infarction 

• Beta-blockers (non-ISA) 
• ACE inhibitors (with systolic 

dysfunction) 

• Start with a low dose of long-acting once-daily drug, and titrate dose . 
• Low-dose combinations may be appropriate. 

Not at Goal Blood Pressure 

No response or troublesome 
side effects 

~ 
Substitute another drug from 

a different class. 

Inadequate response but well tolerated 

Not at Goal Blood Pressure 

Continue adding agents from other classes. 
Consider referral to a hypertension specialist. 

*Unless contraindicated. ACE indicates angiotensin-converting enzyme; ISA, intrinsic sympa­
thomimetic activity. 
tBased on randomized controlled trials (see ref. 1, chaps. 3 and 4). 

Fig. 75.1. Algorithm for the treatment of hypertension. (From National Institutes of Health.1) 

ACE inhibitors include cough (1-30%), headache. dizziness, 
first-dose syncope in salt- or volume-depleted patients, acute re­
nal failure in patients with renal artery stenosis. angiocdema 
(0.1-0.2%), and teratogenic effecls in the human fetus. Thus, 
ACE inhibitors should not be used during the second and third 

trimesters of pregnancy. Captopril (Capotcn) has a higher inci­
dence of rash, dysgeusia. neutropenia, and proteinuria than the 
others due to a sulfhydryl group in the ring struetureY' 

The ACE inhibitors are good first-line agents for patients 
with diabetes, congestive heart failure, peripheral vascular 
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Table 75.3. Antihypertensive Drugs 

Usual dose/ 
Drug Available schedule Half-life Peak Pregnancy 
class doses (mg) (mglday) (hours) (hours) class 

ACE inhibitors 
Benazepril (Lotensin) 5, 10, 20, 40 10~0 qd 10 2~ C (lsttrimester) 

o (2nd and 3rd trimester) 
Captopril (Capoten) 12.5, 25, 50, 100 25-50 bid-tid 1-2 C (15t trimester) 

[) (2nd and 3rd trimester) 
Enalapril (Vasotec) 2.5, 5, 10, 20 5~0 qd 11 C (1 st trime~ter) 

o (2nd and 3rd trimester) 
Fosinopril (Monopril) 10,20 10~0 qd 12 2-6 C (1st trimester) 

o (2nd and 3rd trimester) 
Lisinopril (Prinivil, 2.5, 5, 10, 20, 40 10~0 qd 12 C (1st trimester) 

Zestrill o (2nd and 3rd trimester) 
Moexipril (Univasc) 7.5, 15 7.5-30 qd 2-10 1.5 C (1st trimester) 

o (2nd and 3rd trimester) 
Quinapril (Accupriil 5,10,20,40 10-80 qd 2~ C (1st trimester) 

o (2nd and 3rd trimester) 
Perindopril (Aceon) 2,4,8, 4-8qd 3-10 3-7 C (1st trimester) 

o (2nd and 3rd trimester) 
Ramipri! (Altace) 1.25, 2.5, 5, 10 2.5-20 qd 3-6 ((1st trimester) 

o (2nd and 3rd trimester) 
Trandolapril (Mavik) 1,2,4 2~ mg qd 10 4-10 ((1st trimester) 

o (2nd and 3rd trimester) 

Beta-Blockers Selectivity 
Atenolol (Tenormin) 25,50,100 SO-100qd 9 B, C 
Acebutolol (Sectral) 200,400 400-800 qd 4 B,,15A B 
Betaxolol (Kerlone) 10,20 10-20 qd 22 B, C 
Bisoprolol (Zebeta) 5, 10 5-20 qd 11 B, C 
Carteolol (Cartrol) 2.5,5 2.5-10qd 6 B" B2,ISA C 
Labetalol (Normodyne) 100, 200, 300 100~00 bid 6 Bl1 Bli Q' C 
Nadolol (Corgard) 20, 40, 80, 120, 160 40-80 qd 24 Bl1 Bl C 
Metoprolol (Lopressor) 50, 100 100~50 qd 3 8, C 
Penbutolol (Levatol) 20 20-80 qd 5 B" B2, 15A C 
Pindolol (Visken) 5, 10 10-30 qd 4 BII 82 , ISA B 
Propranolol (Inderal) 60, 80, 120, 160, 5R; 80-160 5R qd 10 B1, B1 C 

10, 20, 40, 60, 80, 90 20-120 bid B1, B2 C 
Timolol (Blocadren) 5, 10,20 10-30 bid BI,82 C 

Calcium entry antagonists 
Amlodipine (Norvasc) 2.S, 5, 10 2.S-10 6-12 C 
Diltiazem (Cardizem) 5R 60, 90, 120 5R 60-120 bid 6-11 C 

CD 120, 180, 240, 300 CD 180-360 qd 12 
30, 60, 90, 120, 30-90 qid 2-3 

(Dilacor XR) 120, 180, 240 120-360 qd 4 4-6 C 
Felodipine (Plendil) 5R 2.5, 5, 10 5-20 qd 16 2-5 C 
Isradipine (DynaCirc) 2.5, S 2.S-5 bid 8 1.5 C 
Nicardipine 5R 30, 45, 60 5R 30-60 bid 

(Cardene) 20,30 20-40 tid 0.5-2 C 
Nifedipine 5R 10, 20, 30, 60, 90 30-120qd 0.S-6 C 

(Adalat Procardia) 
Nisoldipine (Sular) 10, 20, 30, 40 20-40 qd to 6-12 C 
Verapamil ((alan, 5R 120, 180, 240 240~80 qd 7 1-2 C 

(avera, Isoptin, 40, 80, 120 
Verelan) 

al-blockers 
Doxazosin (Cardura) 1,2,4,8 1-16mgqd 22 2-3 B 
Prazosin (Minipress) 1,2,5 1-5 bid-tid 3 l C 
Terazosin (Hytrin) 1,2,5, 10 1-10 qd 12 1-2 C 

Central aragonists 
(Ionidine (Catapres) 0.1, 0.2, 0.3 0.2-1.2 qd 16 3-S C 

TT51,2,3 1 patch weekly 19 2-3 days 
Guanabenz (Wytensin) 4,8 4-8 bid 6 2-4 C 
Guanfacine (Tenex) 1,2 1-3 qd 17 3 B 
Methyldopa (Aldomet) 125, 250, 500 250-S00 tid-qid 2 2~ B 
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Table 75.3. Antihypertensive Drugs (Continued) 

Usual dose! 
Drug Available schedule Half-life Peak Pregnancy 
class doses (mg) (mg/day) (hours) (hours) class 

Vasodilators 
Hydralazine 10,25.50,100 10-50 qid 0.5-2 C 

(Apresoline) 
Minoxidil (Loniten) 2.5, 10 10--40 qd 2-3 C 

ap.Blockers 
Carvedilol (Coreg) 6.25, 12.5, 25 6.25-12.5 bid 3--4 C 
Labetalol (Normodynel 100, 200, 300 1 00 mg--400 bid 2--4 C 

Selected thiazide diuretics 
(hlorothiazide (Diuril) 2S0-500 500-2000 qd 6-12 
Hydrochloroth iazide 25, 50, 100 25-50 qd 6--12 4-6 

(HydroDIURIL) 
(hlorthalidone 25, 50, 100 25-100 qd 24-72 2--6 

(Hygroton) 
Indapamide (Lozol) 1.25,2.5 2.5-5 qd 36 2 
Metolazone 0.5,2.5,5, 10 2.5-5 qd 12-24 2.6 

(Zaroxolyn) 

Loop diuretics 
Bumetanide (Bumex) 0.5, 1, 2 0.5-2 qd 4-6 1-2, C 
Furosemide (Lasix) 20, 40, 80 20--40 qd-bid 6-8 1-2 C 

Potassium.sparing 
diuretics 

Amiloride (Midamor) 5 5-20 qd 24 6-10 8 
Spironolactone 25, 50, 100 25-100 qd 48-72 48--72 D 

(Aldactone) 
Triamterene SO, 100 100 bid 12-16 6-8 

(Dyrenium) 

Angiotensin receptor 
antagonists 

Eprosartan (T eveten) 400, 600 400-800 qd 5-9 3-6 ((1st trimester) 
D (2nd and 3rd trimester) 

Irbesartan (Avapro) 75, 1 SO, 300 150-300 qd 11-15 3-6 ( (1st trimester) 
D (2nd and 3rd trimester) 

Losartan ((ozaar) 25, SO 2S-100qd 2-9 1-4 ((1st trimester) 
D (2nd and 3rd trimester) 

Telmisartan (Micardis) 20. 40, 80 20-80 qd 24 0.5-1 ((1st trimester) 
D (2nd and 3rd trimester) 

Valsartan (Diovan) 80, 160 80-320 qd 2-4 ( {lsttrimesterl 
D ( 2nd and 3rd trimester) 

ISA = Intrinsic sympathomimetic activity; D = positive evidence of human fetal risk; C = fetal risk documented in animals; B = 

low fetal risk; SR = slow release; CD = controlled delivery. 

disease, elevated lipids, and renal insufficiency. This class is 
effective in all races and ages, although black patients respond 
better with the addition of a diuretic. 14•15 

Angiotensin Receptor Antagonists 
Angiotensin receptor antagonists, a newer class of antihyper­
tensive agents, binds to the angiotensin II receptors, resulting 
in blockade of the vasoconstrictor and aldosterone·secreting 
effects of angiotensin II. In addition, bradykinin production 
is not stimulated. The first agent available in the United States 
was losartan (Cozaar). The physiologic effects of losartan in· 
elude a rise in plasma renin and angiotensin II levels and a 
decrease in aldosterone production. There is no significant 
change in plasma potassium levels and no effect on glomeru· 

lar filtration rate, renal plasma flow, heart rate, triglycerides, 
total cholesterol, high-density lipoprotein (HDL) cholesterol, 
or glucose. Losartan use does produce a small uricosuric ef· 
feet with lowering of plasma uric acid levels. 

These agents are effective antihypertensives in adults and 
the elderly. Blood pressure-lowering effects are not as sig· 
nificant in black patients. Adverse effects include muscle pain, 
dizziness, cough, insomnia, and nasal congestion. As with 
ACE inhibitors, angiotensin receptor antagonists should not 
be used during the second and third trimesters of pregnancy. 

At this time the role of angiotensin receptor antagonists is not 
completely defined. Further study of the hemodynamic effects 
in large popUlations is needed to detennine the role in cardiac 
patients. These agents are an alternative antihypertensive agent 
for patients experiencing adverse effects from ACE inhibitors. 
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Calcium Entry Antagonists 
Calcium entry antagonists (CEAs) inhibit the movement of cal­
cium across cell membranes in myocardial and smooth mus­
cles. This action dilates coronary arteries, and additional pe­
ripheral arteriole dilation reduces total peripheral resistance, 
resulting in decreased blood pressure. Although the mechanism 
of action for lowering blood pressure is similar for these agents, 
structural differences result in varying effect') on cardiac con­
duction and adverse effect profiles. Verapamil (Calan, Covera, 
Isoptin, Verelan) and diltiazem (Cardizem, Dilacor, Tiazac) 
slow atrioventricular (A V) node conduction and prolong the ef­
fective refractory period in the A V node. Cardiac output is in­
creased by nifedipine (Procardia), nicardipine (Cardene), is­
radipine (DynaCirc), and felodipine (Plendil). 

The calcium entry antagonists are contraindicated in pa­
tients with heart block, cardiogenic shock, or acute myocar­
dial infarction. Common adverse effects include peripheral 
edema, dizziness, headache, asthenia, nausea, constipation, 
flushing, and tachycardia. Calcium entry antagonists havc no 
significant impact on lipid profiles or glucose metabolism. I 

These agents arc effective at all ages and in all races. They 
are good choices for patients with diabetes, angina, migraine, 
chronic obstructive pulmonary disease (COPD)/asthma, pe­
ripheral vascular disease, renal insufficiency, and supraven­
tricular arrhythmias. 14,15 

Diuretics 
Thiazide, loop, and potassium-sparing diuretics have been the 
mainstay of antihypertensive therapy since the 1960s. They 
remain as first-line agents in the JNC VI approach, although 
the ACE inhibitors and calcium entry antagonists are rapidly 
replacing diuretics as monotherapy for hypertension. 

Thiazide diuretics increase renal excretion of sodium and 
chloride at the distal segment of the renal tubule, resulting in 
decreased plasma volume, cardiac output, and renal blood 
flow and increased renin activity. Potassium excretion is in­
creased, and calcium and uric acid elimination is decreased. 13 

Thiazides adversely affect lipid metabolism by increasing the 
total cholesterol level 6% to 10% and the low-density lipopro­
tein (LOL) cholesterol 6% to 20%, and by causing a possible 
15% to 20% rise in triglyceridesyi Plasma glucose levels in­
crease secondary to a decrease in insulin secretion. Clinical 
adverse effects include nausea, vomiting, diarrhea, dizziness, 
headache, fatigue, muscle cramps, gout attacks, and impo­
tence. Thiazides are inexpensive choices for initial therapy, 
but caution must bc exercised in patients with preexisting car­
diac dysfunction, lipid abnormalities, diabetes mellitus, and 
gout. The lowest effective dose is recommended to minimize 
these potential adverse effects. Suggested daily doses are hy­
drochlorothiazide (HydroDlURIL) 25 mg, chlorthalidooe 
(Hygrotoo) 25 mg, and indapamide (Lozol) 2.5 mg daily. In­
dapamide is unique among thiazides in that it has minimal ef­
fects on glucose, lipids, and uric acid. Thiazides are good 
choices for volume/salt-dependent, low-renin hypertensives. 
Thiazides improve blood pressure control when added to ACE 
inhibitors, beta-blockers, vasodilators, and alpha-blockers. 

The loop diuretics-furosemide (Lasix), torsemide (De-

madex), and bumetanide (Bumex)-inhibit sodium and chlo­
ride reabsorption in the proximal and distal tubules and the 
loop of Henle. These diuretics are effective in patients with 
decreased renal function. The primary adverse effects include 
ototoxicity with high doses in patients wilh severe renal dis­
ease and in combination with an aminoglycoside, photosen­
sitivity. excess potassium loss, increased serum uric acid, de­
creased calcium levels, and impaired glucose metabolism. 
Patients may experience nausea, vomiting, diarrhea, 
headache, blurred vision, tinnitus, muscle cramps, fatigue, or 
weakness. Furosemide and bumetanide are utilized in patients 
with compromised renal function or congestive heart failure 
(CHF) and as adjuncts to volume-retaining agents such as hy­
dralazine (Apresoline) and minoxidil (Loniten). 

The potassium-sparing diuretics spironolactone (Aldac­
tone), triamterene (Oyrenium), and amiloride (Midamor) are 
useful for preventing potassium wastage from thiazide and 
loop diuretics. Spironolactone competitively inhibit.;; the up­
take of aldosterone at the receptor site in the distal tubule, 
thereby reducing aldosterone effects. It is used for treatment 
of primary aldosteronism, CHF, cirrhosis with ascites, hy­
pertension, and hirsutism. Triamterene is used in combination 
with hydrochlorothiazide as Dyazide or Maxzide and effec­
tively prevents potassium loss. Amiloride inhibits potassium 
excretion at the collecting duct. Adverse reactions associated 
with spironolactone include gynecomastia, nausea, vomiting, 
diarrhea, muscle cramps, lethargy, and hyperkalemia. Tri­
arnterene and amiloride have adverse effects similar to those 
seen with the thiazide diuretics. 13- I:,! 

Antiadrenergic Agents 
Beta-Blockers 
f3-adrenergic blocking agents compete with f3-agonists for BI 
receptors in cardiac muscles and B2 receptors in the bronchial 
and vascular musculature, inhibiting the dilator, inotropic, and 
chronotropic effects of ,a-adrenergic stimulation. Clinical re­
sponses to ,a-adrenergic blockade include decreased heart rate, 
cardiac output, blood pressure, renin production, and bronchi­
olar constriction; there is also an initial increase in total pe­
ripheral resistance, which returns to nOiTIlal with chronic use. 

Beta-blockers are contraindicated for sinus bradycardia, 
second- or third-degree heart block, cardiogenic shock, car­
diac failure, and severe COPO/asthma. The adverse effect pro­
file of beta-blocking agents is partially dependent on their 
receptor selectivity (Table 75.3). Acebutolol (Sectral), penb­
utol01 (Levatol), carteolol (Cartrol), and pindolol (Visken) 
have intrinsic sympathomimetic activity (lSA), resulting in 
less effect on cardiac output and lipid profiles. Beta-blockers 
without ISA slow the heart rate, decrease cardiac output, in­
crease peripheral vascular resistance, and cause bronchospasm. 
Common adverse effects include fatigue, impotence, depres­
sion, shortness of breath, cold extremities, cough, drowsiness, 
and dizziness. The more lipid-soluble agents, such as pro­
pranolol and metoprolol, have a higher incidence of central 
nervous system (eNS) effects. In diabetic patients beta-block­
ers may mask the usual symptoms of hypoglycemia, such as 
tremor, tachycardia, and hunger.13 Increased triglycerides 



(30%) and decreased HDL cholesterol (1-20%) occur with 
nOD-ISA agents. IS Beta-blockers are effective agents in the 
young and white populations. Black patients may not respond 
as well to monotherapy because of their lower renin levels. 
Beta-blockers are good choices for patients with supraven­
tricular tachycardia, high cardiac output, angina, recent my­
ocardial infarction, migraine, and glaucoma. Caution should 
be exercised in those with diabetes, CHF, peripheral vascu­
lar disease, COPD/asthma, and an elevated lipid profile. 14 

Central Acting Drugs 
Methyldopa (Aldomet), c10nidine (Catapres), guanfacine 
(Tenex), and guanabenz (Wytensin) are central "'2-agonists. 
These agents decrease dopamine and norepinephrine produc­
tion in the brain, resulting in a decrease in sympathetic nerv­
ous activity throughout the body. Blood pressure declines with 
the decrease in peripheral resistance. Methyldopa exhibits a 
unique adverse effect profile as it induces autoimmune disor­
ders, such as those with positive Coombs' and antinuclear an­
tibody (ANA) tests, hemolytic anemia, and hepatic necrosis. 
The other agents produce sedation, dry mouth. and dizziness. 
Abrupt c10nidine withdrawal may result in rebound hyperten­
sion. These drugs are good choices for patients with asthma. 
diabetes, high cholesterol, and peripheral vascular disease. 

Peripheral Acting Drugs 
Guanadrel (Hylorel), reserpine (Serpasil), and guanethidine 
(Ismelin) are peripheral anti adrenergic agents. Their mecha­
nism of action is at the storage granule level of norepineph­
rine release. They are infrequently chosen because of their 
significant side effects, which include profound hypotension, 
sedation. depression. and impotence. 

",,-Blockers 
ai-Receptor blockers have an affinity for the ai-receptor on 
vascular smooth muscles, thereby blocking the uptake of cat­
echolamines by smooth muscle cells. This action results in 
peripheral vasodilation. The currently available agents are 
prazosin (Minipress), terazosin (Hytrin), and doxazosin (Car­
dura). There is a marked reduction in blood pressure with the 
first dose of these drugs. It is recommended that they be 
started with 1 mg at bedtime and titrate slowly upward over 
2 to 4 weeks. When adding a second antihypertensive the a­

blocker dose should be decreased and titrated upward again. 
Often a diuretic is added to ai-blocker therapy to reduce 
sodium and water retention. The primary adverse effects of 
these three drugs are dizziness, sedation, nasal congestion, 
headache, and postural effects. They do not significantly 
affect lipids, glucose, electrolytes, or exercise tolerance. 
ai-Blockers are good choices for young active adults and pa­
tients with diabetes, renal insufficiency, CHF, peripheral vas­
cular disease, COPD/asthma, or elevated lipids. 

The Antihypertensive and Lipid Lowering Treatment to 
Prevent Heart Attack Trial (ALLHAT) was initiated in 1994 
to evaluate the impact of various classes of antihypertensives 
on outcomes. In early 2000 the doxazosin treatment arm was 
discontinued because a twofold higher incidence of CHF was 
noted compared to those on chlorthalidone. 16 
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Vasodilators 
The two direct vasodilators, hydralazine (Apresoline) and mi­
noxidil (Loniten), dilate peripheral arterioles, resulting in a 
significant fall in blood pressure. A sympathetic reflex in­
crease in heart rate, renin and catecholamine release, and ve­
nous constriction occur. The renal response includes sodium 
and water retention. The patient often experiences tachycar­
dia, flushing, and headache. Addition of a diuretic and a beta­
blocker relieves the major adverse effects of the vasodilators. 
Hydralazine may cause a lupus-like reaction with fever, rash, 
and joint pain. Chronic use of minoxidil often results in hir­
sutism with increased facial and arm hair. These drugs are 
third- or fourth-line agents because of their adverse side­
effect profile. 13- IS 

Quality-of-Life Issues 
The need for lifestyle cbanges and probable drug therapy in­
creases the possibility that the patient's quality of life will be 
altered. The adverse physical, mental, and metabolic effects 
of antihypertensive therapy results in significant nonadher­
ence to prescribed regimens. In 1982 Jachuck and associatesl7 

investigated the effect of medications on their patients by ask­
ing them, their closest relatives, and their physicians a series 
of questions concerning their quality of life since starting the 
blood pressure medications. The physicians and patients 
thought there was either no change or improvement, whereas 
99% of the relatives thought the patients were worse. They 
cited side effects such as memory loss, irritability, decreased 
libido, hypochondria, and decreased energy as major prob­
lems17 Other studies during the 1980s confirm that nonse­
lective beta-blockers, diuretics, and methyldopa compromised 
quality of life to a far greater extent than ACE inbibitors or 
calcium entry antagomsts. 17- 19 Further research in this area 
is necessary to assist the physician in detennining the opti­
mum strategy for blood pressure control to improve adher­
ence and quality of life. 

Antihypertensive Selection 
It is important to consider the patient's lifestyle, economic 
status, belief systems, and concerns about treatment when se­
lecting an antihypertensive agent. Therapy should be initiated 
with one drug in small doses to minimize adverse effects. It 
is important to educate the patient about the long-term bene­
fits of therapy, including the decreased incidence of stroke 
and renal and cardiac disease. Adequate follow-up visits are 
scheduled to assess adherence and adverse effects. During 
these visits the patient is asked to describe the mental, phys­
ical, and emotional changes that have occurred as a result of 
therapy. If adverse effects are bothersome, consider an alter­
native selection from a different drug class and attempt to 
maintain monotherapy. If a second drug is needed, agents can 
be combined that improve efficacy without significantly al­
tering the adverse-effect profile (e.g., adding a diuretic to an 
ACE inhibitor). 
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There are some special considerations when prescribing 
medications. Concomitant disease states must be considered 
and drugs selected that either improve or at least maintain the 
current clinical condition. Hypertension is a major risk factor 
for thrombotic and hemorrhagic strokes; smoking, CHF, dia­
betes, and coronary artery disease increase the risk. Patients 
with coronary artery disease may benefit from a calcium en­
try antagonist or beta-blocker with ISA to decrease anginal 
pain wbile resulting in minimal changes in lipid profiles. CHF 
and hypertension respond well to ACE inhibitors and diuretic 
therapy. Diabetes may be adversely affected by thiazide di­
uretics and beta-blockers. ACE inhibitors, calcium entry an­
tagonists, and central aragonists are appropriate choices. 

Patients with severe renal disease are most effectively 
treated with loop diuretics, whereas ACE inhibitors and CEAs 
may decrease proteinuria and slow the progress of renal fail­
ure. As renal function declines, ACE inhibitors must be used 
with some caution as increased potassium and decreased re­
nal perfusion may occur. A few agents such as methyldopa, 
clonidine, ateoo101, nadolol, and captopril need dosage re­
duction in the presence of renal failure (see Chapter 97). 

Asthma and COPD patients may be effectively treated with 
calcium entry antagonists. central uragonists, and at-blockers. 
Beta-blockers and possibly diuretics should be avoided be­
cause they might exacerbate bronchospasm. 

The elderly are of special concern when selecting an anti­
hypertensive. They have decreased receptor sensitivity, 
changing baroreceptor response, atherosclerosis, decreased 
myocardial function, declining total body water, decreased re­
nal function, and memory loss. Blood pressure should be low­
ered cautiously using smaller than normal doses that are 
slowly titrated upward. Calcium entry antagonists, ACE in­
hibitors, and diuretics are possible choices for the elderly. 
Beta-blockers are effective in the elderly especially in conjunc­
tion with diuretics. Larger doses may result in declining men­
tal function, depression, fatigue, and impotence. aI-Blockers 
and central aragonists may be used with caution. First-dose 
syncope and sedation are the major concerns (see Chapter 24). 

Black patients may not respond as well to ACE inhibitors 
or beta-blockers as other races, perhaps due in part to low 
renin, salt/volume-dependent hypertension. Thiazide diuret­
ics may adversely affect diabetes, gout, and lipids. Calcium 
entry antagonists, ai-blockers, central u2-agonists, and ACE 
inhibitors are possible choices. 

Young women with hyperdynamic hypertension may re· 
spond best to a beta-blocker to slow the heart rate and relieve 
symptoms of stress. An active young man would be better 
served with an ACE inhibitor, calcium entry antagonist, or 
alpha-blocker, as beta-blockers and diuretics may cause im­
potence and exercise intolerance.14 

Severe Hypertension 
and Emergencies 
Patients with a diastolic blood pressure (DBP) over 115 mm 
Hg must be treated upon diagnosis. The blood pressure 
should be lowered in 5- to 10-rrun Hg increments with a goal 

of lowering it to less than 100 mm Hg after several weeks 
of therapy. Often more than one dmg must be used initially 
to control the blood pressure. A hypertensive emergency 
exists if the DBP is over 130 mm Hg and evidence of 
end-organ damage exists, such as retinal hemorrhage, en· 
cephalopathy, pulmonary edema, myocardial infarction, or 
unstable angina. Drugs available for treatment in this situa· 
tion include sodium nitroprusside, nitroglycerin, hydralazine, 
phentolantine, labetalol, and methyldopa. Patients must be 
hospitalized for appropriate monitoring. Hypertensive ur­
gency exists when the DBP is over 115 rnm Hg without ev­
idence of end-organ damage. Oral agents such as clonidine, 
captopril, and minoxidil may be used to lower the DBP \0 
to 15 mm Hg over several hours. I Nifedipine should not be 
used in this situation as many serious adverse events have 
been reported including severe hypotension, acute myocar­
dial infarction, and death20 

Conclusion 
Pharmacologic management of hypertension challenges the 
physician to understand the patient's social, psychological, 
and economic status in order to select an antihypertensive 
regimen that effectively lowers the blood pressure, alleviates 
concomitant disease states, and allows easy adherence to the 
regimen. Continual assessment of therapy is necessary to de­
tennine the effectiveness of the regimen, adverse side effects, 
and the patient's quality-of-life issues. 
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76 
Ischemic Heart Disease 

Jim Nuovo 

Cardiovascular disease remains the most significant cause of 
morbidity and mortality in the United States. In 1998 ap­
proximately 1.3 million Americans experienced a myocardial 
infarction (MI) and 700,000 of them died.' It is estimated that 
12.4 million Americans are alive today with a history of MI, 
angina. or both. The financial impact of this disease is enor­
mous. The cost estimate for cardiovascular disease in 1998 
was over $11 0 billion. It is important for all primary care 
providers to implement screening and preventive care pro­
grams to reduce the burden of cardiovascular disease. Because 
of the high morbidity and mortality it is also important to rec­
ognize the early manifestations of this disease. 

Unfortunately, in up to 20% of patients the fIrst manifesta­
tion of ischemic heart disease (llID) is sudden cardiac arrest 2 

Most deaths from IHD occur outside the hospital and within 2 
hours of the onset of symptoms. Since the 1960s a great deal of 
effort has been directed toward the practice of cardiopulmonary 
resuscitation and emergency cardiac care. These efforts have 
been directed toward minimizing the number of cardiac deaths. 
Recently revised evidence-based guidelines present a summary 
of the collaborative effort of the American Heart Association 
and the International Liaison Committee on Resuscitation.2 Fur­
thermore, there has been a substantial undertaking to identify 
and treat individuals with significant cardiovascular risk factors 
with the goal of lowering morbidity and mortality (see Chapter 
7). This effort has been successful as noted by the decline in 
death rates from myocardial ischemia and its complications. 
This chapter discusses three issues, relevant to the family physi­
cian, regarding IUD: the evaluation of patients with chest pain, 
the diagnosis and management of angina pectoris, and the di­
agnosis and management of 'MI. 

Chest Pain 
Chest pain is one of the common reasons for patients visiting 
primary care physicians.3 The major diagnostic considerations 
for chest pain are listed in Table 76.1. Of the diagnostic con-

siderations, which are the most commonly seen by family 
physicians? A Family Practice Research Network investigated 
this issue. Over I year the Michigan Research Networl< (MIR­
NET) prospectively collected information on 399 patients 
with episodes of chest pain. The most common diagnostic 
fIndings were (I) musculoskeletal pain (20.4%); (2) reflux 
esophagitis (13.4%); (3) costochondritis (13.1%); and (4) 
angina pectoris (10.3%)4 The highest priority is generally 
given to distinguishing cardiac from noncardiac chest pain. 
Of the many diseases listed, the most common differential 
diagnostic considerations are of esophageal and psychiatric 
etiologies. 

Noncardiac Chest Pain 
Noncardiac chest pain remains a complex diagnosis and man­
agement problem. Studies have demonstrated that 10% to 
30% of patients with chest pain who undergo coronary arte­
riography have no arterial abnormalities.5,6 Follow-up stud­
ies of these patients have shown that the risk of subsequent 
myocardial infarction is low.7,s Fifty to seventy-five percent 
of these patients have persistent complaints of chest pain and 
disability.9,10 The most common noncardiac problems in the 
differential are esophageal disorders, hyperventilation, panic 
attacks, and anxiety disorders (see Chapters 31 and 87). 

Esophageal Chest Pain 
Of the patients who have undergone coronary arteriography 
and have been found to have normal coronary arteries, as 
many as 50% have demonstrable esophageal abnormalities. I I 
Richter et al l2 critically reviewed 117 articles on recurring 
chest pain of esophageal origin to clarify issues related to this 
disease. They paid specific attention to the following contro­
versial issues: potential mechanisms of esophageal pain, dif­
ferentiation of cardiac and esophageal causes, evaluation of 
esophageal motility disorders, use of esophageal tests for eval­
uating noncardiac chest pain, usefulness of techniques for pro­
longed monitoring of intraesopbageal pressure and pH, and 



Table 76.1. Common Causes of 
Chronic and Recurr-eht Chest Pain 

Cardiac causes 
Hypertrophic cardiomyopathy 
Ischemic heart disease 
Mitral valve prolapse 
Pericarditis 

Chest wall problems 
Costochondritis 
Myofascial syndrome 

Gastrointestinal causes 
Esophageal motility disorders 
Gastroesophageal reflux 

Neurologic causes 
Radiculopathy 
Zoster (postherpetic neuralgia) 

Psychiatric causes 
Anxiety 
Depression 
Hyperventilation 
Panic disorder 

the relation of psychological abnormalities to esophageal 
motility disorders. They concluded that (l) specific mecha­
nisms that produce chest pain are not well understood; (2) 
esophageal chest paiu has usually been attributed to the stim­
ulation of chemoreceptors (acid and bile) or mechanorecep­
ton; (spasm and distention); and (3) studies done to confirm 
direct associations between these factors and pain have not 
been consistent in their findings. 

It appears that the triggers for esophageal chest pain are 
multifactorial and often idiosyncratic to the individual. Dif­
ferentiating cardiac from esophageal disease can be frustrat­
ing. As many as 50% of patients with coronary disease have 
esophageal disease. 13 There are many esophageal disorders 
that produce pain mimicking myocardial ischemia. Areskog 
et al l4 have shown that esophageal abnormalities are common 
in patients who are admitted to a coronary care unit and are 
later found to have no evidence of cardiac disease. The clin­
ical history frequently does not differentiate between cardiac 
and esophageal chest pain, although features may be helpful 
in this process. Features suggesting esophageal origin include 
pain that continues for hours, pain that interrupts sleep or is 
meal-related, pain relieved by antacids, or the presence of 
other esophageal symptoms (heartburn, dysphagia, regurgita­
tion). Conversely, it is well documented that gastroesophageal 
reflux may be triggered by heavy exercise and may produce 
exertional chest pain mimicking angina even during treadmill 
testing. 

Tests that can be done to determine the presence of 
esophageal disease include esophageal motility testing, con­
tinuous ambulatory esophageal pH monitoring, and provoca­
tive testing (e.g., acid perfusion and balloon distension). 15 Al­
though findings from these tests have produced a better 
understanding of the pathologic conditions leading to the de­
velopment of chest pain with esophageal disorders, there is 
no consensus as to the usefulness of these tests for the spe­
cific patient with chest pain. As noted by POpe,I6 "What 
is needed is a simple and safe provocative esophageal ma-
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neuver to turn on chest pain that possesses a high degree of 
sensitivity." 

There is clearly an interaction between psychological ab­
normalities and esophageal disorders. Patients with 
esophageal disorders have been shown to have significantly 
higher levels of anxiety, somatization, and depression. 17 It is 
not clear if there is a cause-and-effect relation. Given the 
aforementioned difficulties in the diagnosis of esophageal 
chest pain, the differentiation of this pain from cardiac dis­
ease, and the close relation between cardiac, esophageal, and 
psychiatric disease, it is wise to maintain a consistent ap­
proach to the evaluation of these patients. Richter et a1. 12 de­
veloped a stepwise approach for patients with recurring chest 
pain. They recommended exclusion of cardiac disease, with 
the subsequent evaluation to rule out structural abnormalities 
of the upper gastrointestinal (GI) tract (barium swallow, up­
per GI series, and endoscopy). Also recommended is a trial 
of antireflux therapy for 1 to 2 months. In those patients who 
fail to respond, specialized testing may then be appropriate 
(esophageal motility, 24-hour pH monitoring, provocative 
testing, and psychological evaluation). 15 

Psychiatric Illness 
There has long been a connection between psychiatric disor­
ders and noncardiac chest pain. Katon et aJl8 reported the re­
sults of an evaluation of 74 patients with chest pain and no 
history of organic heart disease. Each patient underwent a 
structured psychiatric interview immediately after coronary 
arteriography. Patients with chest pain and negative coronary 
arteriograrns were significantly younger, more likely to be fe­
male, more apt to have a higher number of autonomic symp­
toms (tachycardia, dyspnea, dizziness, paresthesias) associated 
with chest pain, and more likely to describe atypical chest pain. 
These patients also had significantly higher scores on indices 
of anxiety and depression that met Diagnostic and Statistical 
Manual of Mental Disorders, 3rd edition (DSM-ill) criteria for 
panic disorder, major depression, and phobias. 

The strong association between anxiety and depression dis­
orders in patients with noncardiac chest pain has been ob­
served in many other studies. Specific medical therapy di­
rected at anxiety and depression may help some of these 
patients. Cannon et al l9 reported a study on a group of pa­
tients with chest pain despite normal coronary angiograms. 
Imipramine was shown to improve their symptoms. Patients 
who were given 50 mg nightly had a statistically significant 
reduction (52%) in episodes of chest pain. 

Cardiac Chest Pain: Angina Pectoris 
Angina is not simply one type of pain; it is a constellation of 
symptoms related to cardiac ischemia. The description of 
angina may fit several patterns: 

1. Classic angina. Classic angina presents as an ill-defined 
pressure, heaviness (feeling like a weight), or squeezing 
sensation brought on by exertion and relieved by rest. The 
pain is most often substernal and left-sided. It may radi­
ate to the jaw, interscapular area, or down the ann. Angina 
usua11y begins gradually and lasts only a few minutes. 
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2. Atypical angina. Similar symptoms are experienced but 
with the absence of one or more of the criteria for classic 
angina. For example, the pain may not be consistently re­
lated to exertion or relieved by rest. Conversely, the pain 
may have ao atypical character (sharp, stabbing), but the 
precipitating factors are clearly anginal. 

3. Anginal equivalent. The sensation of dyspnea is the sole 
or major manifestation. 

4. Variant (Prinvnetal's) angina. This angina occurs at rest 
and may manifest in stereotyped patterns, such as noctur­
nal symptoms or symptoms that appear only after exercise. 
It is thought to be caused by coronary artery spasm. Its 
symptoms often occur periodically, with characteristic 
pain-free intervals, and are associated with typical elec­
trocardiographic (ECG) chaages, most commonly ST seg­
ment elevation. 

5. Syndrome X (microvascular angina). Some patients with 
the clinical diagnosis of coronary artery disease have no 
evidence of obstructive atherosclerosis. Several reports in­
vestigating this population have found a subset with meta­
bolic evidence for ischemia (myocardial lactate during in­
duced myocardial stress as evidence for ischemia). The 
tenn syndrome X has been proposed.20 It has been sug­
gested that some of these patients have microvascular 
angina. 

It is important for clinicians to recognize the factors that 
may confound the clinical diagnosis of aogina pectoris: (I) 
The severity of pain is not necessarily proportional to the se­
riousness of the underlying illness. (2) The physical exami­
nation is not generally helpful for differentiating cardiac from 
noncardiac disease. A normal examination cannot be counted 
on to rule out significant cardiac disease. (3) The ECG is nor­
mal in more than 50% of patients with IHD. A normal ECG 
cannot be used to rule out significant cardiac disease. (4) De­
nial is a significant component in the presentation of chest 
pain caused by MI. (5) Some of the diseases common in the 
differential diagnosis of chest pain may present concurrently. 
Major depressive disorder and panic disorder are known to 
be prevalent in patients with esophageal disorders. Colgan et 
al21 rep0!1Cd that of 63 patients with chest pain and nonnal 
aogiograms 32 (51%) had evidence of an esophageal disor­
der, and 19 of the 32 (59%) had a current psychiatric disor­
der (anxiety or depression). Patients with concurrent disor­
ders are particularly challenging to the clinician sorting out 
the cause of the chest pain. 

Clinical Tools Used to Distinguish Cardiac 
from Noncardiac Chest Pain 
Despite the difficulties noted above, there are important clin­
ical tools that can be used to distinguish cardiac from non­
cardiac chest pain. 

History 
Despite the cited difficulties, the history is key to distinguish­
ing cardiac from noncardiac etiologies of chest pain. Noncar­
diac chest pain is often fleeting, brief, sharp, or stabbing. The 

Table 76.2. Pretest Likelihood of Significant Ischemic Heart 
Disease (lHD) Based on Symptoms 

likelihood of IHD, M/F (%) 

Atypical Typical 
Age (years) Nonanginal angina angina 

30-39 5.0/0.8 22/4 69/26 
40-49 14/3 46/13 87/55 
50-59 21/8 59/32 92/79 
6()..69 28/18 67/54 94/90 

Source: Diamond and Forrester22 Copyright© 1979 Massachusetts 
Medical Society. Reprinted with permission. All rights reserved. 

pain may be reproduced by palpating the chest wall. The du­
ration of pain is also important. Symptoms that last many hours 
or days are not likely to be anginal. A great deal of work has 
been done to assess the probability of IHD in a given patient 
based on the clinical presentation. In 1979 Diamond aod For­
rester22 presented such an approach. Using data from the clin­
ical presentation correlated with autopsy and angiographic in­
formation, they presented a pretest likelihood of coronary 
artery disease in symptomatic patients according to age, sex, 
aod type of chest pain (nonanginal, atypical angina, or typical 
angina). Several observations cao be made from this chart 
(Table 76.2): Men have a substantially greater risk than women 
for any given type of chest pain and at any given age. A mid­
dle-aged man with atypical chest pain is at high risk for hav­
ing significant coronary artery disease. Young women (ages 
30-40 years) with classic angina have a relatively low risk of 
having significant coronary artery disease. 

Diagnostic Testing 
After establishing a pretest probability of IHD, there are a va­
riety of tests available to help establish an accurate diagno­
sis. Although maay tests are now fIrmly established in clini­
cal practice, none is particularly suited to wide-scale, 
cost-effective application because each has limitations con­
cerning sensitivity and specificity. 

Exercise Tolerance Testing. In 1997 the American College 
of Cardiology and the American Heart Association Task 
Force on Assessment of Cardiovascular Procedures set guide­
lines for exercise treadmill testing (ETT).23 For patients with 
symptoms suggestive of coronary artery disease there are five 
basic indications for undertaking exercise stress testing: (1) 
as a diagnostic test for patients with suspected IHD, (2) to as­
sist in identifying those patients with documented IHD who 
are potentially at high risk due to advanced coronary disease 
or left ventricular dysfunction, (3) to evaluate patients after 
coronary artery bypass surgery, (4) to quantify a patient's 
functional capacity or response to therapy, and (5) to follow 
the natural course of the disease at appropriate intervals. The 
purpose of ETT for the patient with chest pain is to help es­
tablish whether the pain is indeed due to IHD. 

Although there are many exercise protocols available, the 
protocols proposed by Bruce in 1956 remain appropriate. A 
review of the ETT for family physicians has been pub­
lished.24•25 In the standard ETT (Bruce protocol) the patient 



is asked to exercise for 3-minute intervals on a motorized 
treadmill device while being monitored for the following: 
heart rate and blood pressure response to exercise, symptoms 
during the test, ECG response (specifically ST segment dis­
placement), dysrhythmias, and exercise capacity. Contraindi­
cations to ETI include unstable angina, MI, rapid atrial or 
ventricular dysrhythmias, poorly controlled congestive heart 
failure (CHF), severe aortic stenosis, myocarditis, recent sig­
nificant illness, and an uncooperative patient. A significant 
(positive) test includes an ST segment depression of 1.0 mm 
below the baseline. Many factors influence the results of an 
EIT and can lead to false-positive or false-negative findings. 
Factors leading to false-positive results include (1) the use of 
medications such as digoxin, estrogens, and diuretics; and (2) 
conditions such as mitral valve prolapse, cardiomyopathy, and 
hyperventilation. Factors leading to false-negative results 
include (l) the use of medications such as nitrates, beta­
blockers, calcium channel blockers; and (2) conditions such 
as a prior MI or a submaximal effort. 26 The sensitivity of the 
ETT has been estimated to range from 56% to 81 % and the 
specificity from 72% to 96%.26 The key point is that given 
the vagaries of the EIT for diagnosing IHD (generally low 
sensitivity and specificity) a patient with a high pretest like­
lihood of IHD (e.g., a 50-year-old man with typical angina) 
still has a high probability of having significant disease even 
in the face of a nonnal (negative) test. Furthennore. a patient 
with a low probability of IHD (e.g., a 40-year-old woman with 
atypical chest pain) still has a low chance of significant dis­
ease even if the test is positive.22 The optimal use of diag­
nostic testing is for those patients with moderate pretest prob­
abilities (e.g., a 40- to 50-year-old man with atypical pain). 

In addition to the diagnostic implications of an EIT, there 
are prognostic implications. The following are considered 
to be parameters associated with poor prognosis or increased 
disease severity: failure to complete stage 2 of a Bruce pro­
tocol, failure to achieve a heart rate over 120 bpm (off beta­
blockers), onset of ST segment depression at a heart rate of 
less than 120 bpm, ST segment depression over 2.0 mm, 
ST segment depression lasting more than 6 minutes into re­
covery, ST segment depression in multiple leads, poor sys­
tolic blood pressure response to exercise, ST segment eleva­
tion, angina with exercise, and exercise-induced ventricular 
tachycardia.2f! 

Radionuclide Perfusion Imaging. There are patients in 
whom the standard ETT is not a useful diagnostic tool and in 
whom a radionuclide procedure would be more appropriate. 
Patients with baseline ECG abnormalities due to digitalis or 
len ventricular hypertrophy with strain or those with bundle 
branch block (especially left bundle branch block) cannot 
have proper evaluation of the ST segment for characteristic 
ischemic changes. In these patients a radionuclide stress test 
is appropriate. The principle behind radionuclide testing is as 
follows: Myocardial thallium 201 chloride uptake is propor­
tional to the coronary blood flow. A myocardial segment sup~ 
plied by a stenotic coronary artery receives less flow relative 
to nonnal tissue, causing a thallium perfusion defect. Thal­
lium washout is also slower in stenotic areas. With perfusion 
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imaging, both stress and rest images arc compared for perfu­
sion. As a general rule, a defect is visible on thallium imag­
ing if there is 50% or greater stenosis in a coronary artery. In 
the standard exercise thallium test, repeat imaging is per­
fanned 3 to 4 hours after completion of the ETT. Some in­
vestigators advocate 24-hour imaging in patients with perfu­
sion defccts to look for delayed reversibility. 

For patients unable to exercise, thallium imaging can be 
performed using dipyridamole (Persantine) as a coronary va­
sodilator. Adenosine may also be used. Its advantages over 
dipyridamole include an ultrashort half-life (less than 10 sec­
onds) and bctter coronary vasodilation. Two technetium ra­
diopharmaccuticals [technetium sestamibi (Cardiolyte) and 
technetium teboroxime (Cardiotec)] have been approved 
for myocardial perfusion imaging. These agents may eventu­
ally replace thallium because of more favorable imaging 
characteristics. 27 

Compared to the standard ETT, the thallium 201 ETT has 
the advantage of increased sensitivity (80-87%) and speci­
ficity (85-90%).27 Dipyridamole, adenosine, and technetium 
perfusion testing has a sensitivity ranging from 70% to 95% 
and specificity from 60% to 100%. Unfortunately, the cost of 
these procedures is more than five times as great as a stan­
dard EIT ($\000-$1400 versus $175-$250).25 

Stress Echocardiography. Ischemic heart disease can be de­
tected with stress echocardiography. During stress-induced 
myocardial ischemia, the affected ventricular walls become 
hypokinetic. Studies suggest that physical exercise and dobu­
tamine may be the preferable means of provoking ischemia 
in patients undergoing stress echocardiography.2!l.29 Prelimi­
nary data suggest a higher sensitivity and specificity than for 
the standard ETI and increased usefulness for predicting sub­
sequent myocardial events; however, the primary utility of 
this test appears to be for detection of ischemia in patients 
who arc unable to exercise adequately. Similar values for sen­
sitivity and specificity between stress echocardiography and 
pelfusion imaging have been reported. Stress echocardiogra­
phy may be particularly valuable in patients who have a ques­
tionable defect on perfusion imaging. 

The advantages and disadvantages of each of these diag­
nostic tests for IHD, as well as gender-specific issues, are pre­
sented in a summary by Redberg.JO 

Response to Nitroglycerin. Another approach employs clin­
ical infonnation to determine the probability of coronary ar­
tery disease based on response to treatment. One such study 
involved the use of sublingual nitroglycerin to determine the 
likelihood of disease. Horwitz et a1 31 evaluated the usefulness 
of nitroglycerin as a diagnostic aid for IHD. They found a 
sensitivity of 76% and a specificity of 80% in 70 patients with 
chest pain of anginal type. It was concluded that 90% of pa­
tients with recurrent, angina-like chest pain who exhibit a 
prompt response to nitroglycerin (within 3 minutes) have 
IHD; however, a delayed or absent response paradoxically in­
dicates either an absence of IHD or unusually severe disease. 
Therefore failure to respond to nitroglycerin should not be 
used to exclude the diagnosis of lHD. 
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Angina Pectoris 
Once the diagnosis of angina is established, there are several 
important management considerations for this disease. The 
first is related to disease prognosis, the second to drug 
therapy, and the third to further investigative tests and inva­
sive therapeutic interventions. Comprehensive management 
guidelines were prepared in 1999 by the American College 
of Cardiology and American Heart Association Task Force.32 

Prognosis 
Three major factors determine the prognosis of patients with 
angina pectoris: the amount of viable but jeopardized left ven­
tricular myocardium, the percentage of irreversibly scarred 
myocardium, and the severity of underlying coronary ather­
osclerosis. A number of studies were reported before invasive 
therapies were available that assess the prognosis of patients 
with stable angina. Most of them appeared between 1952 and 
1973 and reported an annual mortality of 4%. Since cardiac 
catheterization has come into general use, the prognosis has 
been modified and is based on the number of diseased ves­
sels. Currently, the annual mortality rates for patients with 
one-vessel disease, two-vessel disease, three-vessel disease, 
and left main coronary artery disease (CAD) are 1.5%, 3.5%, 
6.0%, and 8.0% to 10.0%, respectively.:B 

Exercise tolerance testing has been used to establish the 
prognosis in patients with symptomatic IHD. The exercise test 
parameters associated with a poor outcome have been de­
scribed above.26 

When does angina signal severe coronary disease? Pryor 
et aJ34 developed a nomogram based on a point scoring sys­
tem to help answer this question. They based the nomogram 
on the following factors: type of chest pain (typical, atypical, 
nonanginal), sex, selective cardiovascular risk factors (hy­
pertension, smoking, hyperlipidemia, diabetes mellitus), angi­
nal duration (months), and the presence of carotid bruits. By 
applying the nomogram for the individual patient one can de­
tennine the probability of severe disease (i.e., 75% narrow­
ing of the left main coronary artery or three-vessel disease). 

Drug Therapy 
In patients with stable exertional angina who do not have se­
vere disease, the goal of therapy is to abolish or reduce angi­
nal attacks and myocardial ischemia and to promote a normal 
lifestyle. For the relief of angina, the treatment strategy is to 
lower myocardial oxygen demand and increase coronary 
blood flow to the ischemic regions. 

Patients are screened for the presence of significant cardio­
vascular risk factors and are advised to modify any that are pres­
ent. Three classes of antianginal drugs are commonly used: ni­
trates, beta-blockers, and calcium channel blockers. Each reduces 
myocardial oxygen demand and may improve blood flow to the 
ischemic regions. The mechanisms by which these agents reduce 
myocardial oxygen demand or increase coronary blood flow to 
ischemic areas differ from one class of drug to another. No greater 
efficacy in relieving chest pain or decreasing exercise-induced 
ischemia has been shown for one or another group of drugs. 

Nitrates 

Nitrates are potent venous and arterial dilators. At low doses 
venous dilation predominates, and at higher doses arterial di­
lation occurs as well. Nitrates decrease myocardial oxygen de­
mand in the following ways: Decreased venous return reduces 
left ventricular end-diastolic volume and ventricular wall 
stress. Increased arterial compliance and cardiac output low­
ers systolic blood pressure and decreases peripheral resistance 
(afterload). It also enhances myocardial oxygen supply by pre­
venting closure of stenotic coronary arteries during exercise, 
dilating epicardial coronary arteries, and decreasing left ven­
tricular end-diastolic pressure, thereby enhancing subendocar­
dial blood flow and inhibiting coronary artery spasm. Nitrates 
are inexpensive and have a well documented safety record. 
Both short- and long-acting nitrates are available. Short-act­
ing preparations are used for relief of an established attack, 
whereas long-acting nitrates are used for prevention. The most 
significant concern about the long-acting nitrates is tolerance. 
Most studies have shown that tolerance develops rapidly when 
long-acting nitrates are given for anginal prophylaxis.34 

With nitroglycerin patches tolerance can develop within 24 
hours, and further therapy can lead to complete loss of the 
antianginal effect. 35 Various dosing strategies with oral and 
transdennal fonnulations have been used to overcome the de­
velopment of nitroglycerin tolerance. Patch-free intervals of 
10 to 12 hours are commonly used to retain the antianginal 
effectiveness. For oral administration, nitroglycerin isosor­
bide dinitrate three times daily at 7 A.M., noon, and 5 P.M. ap­
pears to prevent the development of tolerance. Because of the 
concern for intervals during which patients remain unpro­
tected, it is common to add another antianginal agent to the 
nitroglycerin regimen. Other problems with nitroglycerin in­
clude the fact that 10% of patients do not respond and 10% 
have associated intolerable headaches that may necessitate 
discontinuation. 35 

Beta-Blockers 

The antianginal effect of beta-blockers is well established.36 

These agent.;; improve exercise tolerance and reduce myocar­
dial ischemia. The effect produces a reduction in myocardial 
oxygen demand through a reduction in heart rate and con­
tractility. Many beta-blockers are available. They may be di~ 
vided into those that are nonselective (f31 and (32) (i.e., pro­
pranolol, timolol, nadolol), those that are 131 selective (i.e., 
atenolol, metoprolol, acebutolol), and those that are nonse­
lective and produce vasodilatory effects through the ability to 
block ai-receptors and dilate blood vessels directly (i.e., la­
betalol). All beta-blockers, irrespective of their selective prop­
erties, are equally effective in patients with angina.36 

Some 20% of patients do not respond to beta-blockers. 
Those who do not respond are more likely to have severe 
IHD. Furthennore, some patients do not tolerate the adverse 
side etlects, such as t'atigue, depression, dyspnea, and cold 
extremities. Other concern~ include a small but significant ag­
gravation of hyperlipidemia and precipitation of CHF and 
bronchospasm in susceptible individuals. Generally, beta­
blockers are dose-adjusted to achieve a heart rate of 50 to 60 



bpm. Patients should be cautioned to not stop beta-blockers 
abruptly, thereby avoiding a rebound phenomenon. 

Calcium Channel Blockers 
Calcium channel blockers are a diverse group of compounds, 
all of which impede calcium ion influx into the myocardium 
and smooth muscle cells. These agents relieve myocardial is­
chemia by reducing myocardial oxygen demand secondary to 
decreased afterload aod myocardial contractility. In addition, 
they dilate coronary arteries. There are three classes of cal­
cium channel blockers: papaverine derivatives (verapamil), 
dihydropyridines (nifedipine, nicardipine), and benzothiaze­
pines (diltiazem). Each of the drugs in the three classes has 
different effects on the atrioventricular (A V) node, heart rate, 
coronary vasodilation, diastolic relaxation, cardiac contractil­
ity, systentic blood pressure, aod afterload. All three classes 
are effective for the management of patients with stable 
angina.37 Most studies have shown them to have effects equal 
to those of beta-blockers. Calcium channel blockers may 
be preferred in patients with obstructive airway disease, hy­
pertension, peripheral vascular disease, or supraventricular 
tachycardia. In general, they are well tolerated. The most trou­
blesome side effects include constipation, edema, headache, 
and aggravation of congestive heart failure. 

Concern has developed that short -acting calcium channel 
blockers may be associated with an increased risk of MI. 
There has been evidence of a 58% to 70% increase in risk of 
MI compared to that in patients on beta-blockers or diuretics. 
The phenomenon has been noted to be dose-related. At pres­
ent the National Heart, Lung, and Blood Institute has issued 
a statement recommending caution with the use of short-act­
ing calcium channel blockers.38 

Combination Therapy 
It is important to maximize therapy with anyone class of an­
tianginal drug before considering it a failed trial. If monother­
apy fails, it is appropriate to add another agent. Generally 
beta-blockers and nitrates or calcium channel blockers and ni­
trates complement each other. Calcium channel blockers and 
beta-blockers cao be used together. Combination therapy may 
be more effective than either agent alone. It is important to 

be cautious, as some combinations produce deleterious ef­
fects. For example, verapamil and beta-blockers may produce 
extreme bradycardia or heart block. 

Aspirin 
Aspirin is effective for primary and secondary prevention of 
MI, presumably by inhibiting thrombosis. Although there is 
controversy as to the ideal therapeutic dose, low-dose ther­
apy (81-325 mg) is generally recommended'9 Alternative an­
tiplatelet regimens to aspirin include ticlopidine and clopido­
grel. A 1994 review found no evidence that any antiplatelet 
regimen was more effective than medium-dose aspirin alone 
in the prevention of vascular events.40 Another review of ran­
domized trials comparing either ticlopidine or clopidogrel 
with aspirin found several trials showing a small additional 
benefit of these two drugs over aspirin in reducing the odds 
of a vascular event.41 
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Invasive Testing 
Cardiac catheterization is not routinely recommended for ini­
tial management of patients with stable angina. Patients who 
warrant such an evaluation are those who exhibit evidence of 
severe myocardial ischemia on noninvasive testing or who 
have symptoms refractory to antianginal medications. In pa­
tients who undergo catheterization, the most important deter­
minant of survival is left ventricular function followed by the 
number of diseased vessels. Patients with left main artery dis­
ease or three-vessel disease with diminished left ventricular 
function are candidates for a coronary artery bypass graft pro­
cedure. Others (those with one- or two-vessel disease) are 
managed medical1y or considered for percutaneous translu­
minal coronary aogioplasty (PTCA). 

Unstable Angina Pectoris 
Unstable angina manifests clinically either as an abrupt on­
set of ischemic symptoms at rest or as an intensification or 
change in the pattern of ischemic symptoms in a patient with 
a history of IHD. This intensification may be manifested by 
an increase in the frequency, severity, and duration of symp­
toms as well as an increasing ease of provocation (symp­
toms at rest or with minimal effort). Recurrence of ischemic 
symptoms soon after an MI (usually within 4 weeks) is also 
considered a sign of unstable angina. Unstable angina is gen­
erally diagnosed on clinical grounds alone. Because of the 
episodic nature of ischemia in unstable angina, however, 
transient ECG abnormalities (ST segment depression or el­
evation or T wave abnormalities, Le., inversion, flattening, 
or peaking) may not be documented in 50% to 70% of pa­
tients with the clinical diagnosis of unstable angina. In stud­
ies in which prolonged Holter monitoring was used during 
the in-hospital phase of unstable angina, transient ischemic 
ST segment deviations have been described in 60% to 70% 
of cases, more than 70% of them being clinically unsus­
pected or silent. 42 

Prognosis 
The prognosis of patients with unstable angina is not as good 
as those with chronic stable angina. Mortality is increased in 
those who fail to respond to initial therapy, who have severe 
left ventricular dysfunction, and who have multivessel CAD 
(particularly left main artery disease). 

Management Strategy 
An important development in the management of unstable 
angina was the 1994 report of the Agency for Health Care 
Policy and Research.43 This report includes clinical practice 
guidelines that are based on a consensus panel of experts. The 
guidelines allow physicians to consider outpatient manage­
ment for a select subgroup of patients with unstable angina, 
specifically those who are thought to be at low risk for MI. 
According to the report, in the initial management physicians 
should use the information in Table 76.3 to detennine whether 
a particular patient has high, intermediate, or low likelihood 
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Table 76.3. Likelihood of Significant Coronary Artery Disease (CAD) in Patients with Symptoms Suggesting Unstable Angina 

High likelihood (any of 
the listed features) 

Known history of CAD 

Definite angina: men ~60 
women ~70 

Hemodynamic changes or 
ECG changes with pain 

Variant angina 

ST increase or decrease ~1 mm 

Marked symmetric T wave 
inversion in multiple 
precordial leads 

Source: Braunwald et al.43 

Intermediate likelihood 
(absence of high-likelihood features 

and any of the listed features) 

Definite angina: men <60, women <70 

Probable angina: men >60 or women >70 

Probably not angina in diabetics or in 
nondiabetics with ~two other risk factors.! 

Extracardiac vascular disease 

ST depression 0.05 to 1.00 mm 

T wave inversion ~ 1 mm in leads 
with dominant R waves 

<lCAD risk factors include diabetes, smoking, hypertension, and elevated cholesterol. 

low likelihood (absence of high- or 
intermediate-likelihood features 

but may have the listed features) 

Chest pain, probably not angina 

One risk factor but not diabetes 

T wave flat or inverted <1 mm in 
leads with dominant R waves 

Normal ECG 

of having significant CAD. For example, the patient with low 
likelihood might be nondiabetic, have atypical chest pain, be 
younger «60 years for men, <70 years for women), and 
have a normal ECG. The next step is to detennine the level 
of risk for ML The information in Table 76.4 allows a simi­
lar stratification of risk. For example, a low-risk patient is one 
with a history of angina that is now provoked at a lower 
threshold but not at rest, and the ECG is normal or unchanged. 
Low-risk patients may be treated with aspirin, nitroglycerin, 
beta-blockers, or a combination. Follow-up should be no later 
than 72 hours. High- or moderate-risk patients should be ad­
mitted for intensive medical management. Intensive medical 
management includes consideration of aspirin, heparin, ni­
trates, beta~blockers, calcium channel blockers (if the patient 
is already on adequate doses of nitrates and beta-blockers or 
unable to tolerate them), and morphine sulfate. 

Once patients are stable, they should be considered for non­
invasive exercise testing to further define the prognosis and 
direct the treatment plan. Low-risk patients can be managed 
medically. Those at intermediate risk should be considered 
for additional testing (either a cardiac catheterization, ra­
dionuclide stress test, or echocardiographic stress test). Those 
at high risk should be referred for cardiac catheterization.43 

Since the publication of the 1994 report, efforts have been 
directed at the use of markers of cardiac injury, i.e., cardiac 
troponins (troponin T and troponin I). Their detection, even 
at low levels, is highly sensitive and specific for injury. Tro­
ponin elevation in patients otherwise considered to have un­
stable angina identifies a subset of patients requiring more 
aggressive intervention. Hamm and Braunwald44 have pro­
posed a risk-stratification algorithm that incorporates tro­
ponin testing. 

Table 76.4. Short-Term Risk of Death or Nonfatal Myocardial Infarction in Patients with Symptoms Suggesting 
Unstable Angina 

High risk (at least one of the 
listed features must be present) 

Prolonged ongoing (>20 min) 
rest pain 

Pulmonary edema 

Angina with new or worsening 
mitral regurgitation murmurs 

Rest angina with dynamic ST 
changes ~1 mm 

Angina with 53 or rales 

Angina with hypotension 

Age >65 years 

Source: Braunwald et al.41 

Intermediate risk {no high-risk 
feature but must have any 

of the listed features} 

Rest angina now resolved but 
not low likelihood of CAD 

Rest angina (>20 min or relieved 
with rest or nitroglycerin) 

Angina with dynamic T wave 
changes 

Normal or unchanged ECG 

New onset of CCSC 111 or IV angina 
during past 2 weeks but not low 
likelihood of CAD 

Q waves or ST depression ~, mm 
in multiple leads 

CCSC = Canadian Cardiovascular Study Class. 

Low risk (no high- or intermediate-risk 
feature but may have any 

of the listed features) 

Increased angina frequency, severity, 
or duration 

Angina provoked at a lower threshold 

New-onset angina within 2 weeks 
to 2 months 

Nocturnal angina 



Antipfatefet Therapy 

Antiplatelet therapy is an important addition for patients with 
unstable angina. A number of studies have demonstrated that 
a common cause of crescendo angina is platelet aggregation 
and thrombus formation on the surrace of an ulcerated plaque. 
In the Veterans Administration Cooperative Study, men with 
unstable angina who received aspirin (325 mg/day) had a 50% 
reduction in subsequent death from MI.45 As noted previ­
ously, ticlopidine and clopidogrel are alternative antiplatelet 
regimens to aspirin. 

Percutaneous Transfuminaf Coronary Angiopfasty 
There has been a marked increase in the use of angioplasty 
over the past 20 years. The American College of Cardiology 
and the American Heart Association Task Force have pub­
lished guidelines for the selection of patients for coronary an­
gioplasty46 Among patients with unstable angina. PTCA is 
recommended for those who do not show an adequate re­
sponse to medical treatment (continued chest pain or evidence 
of ongoing ischemia during ECG monitoring) or who are 
intolerant of medical therapy because of uncontrollable side 
effects. 

The long-term outcome after successful angioplasty has 
been reported to be excellent even when compared with pa­
tients undergoing bypass surgery .47 Further research is im­
portant in the areas of long-term outcome for multiple lesions, 
extensive disease, and avoidance of complications. Tech­
nologies such as stents, laser angioplasty, and atherectomy 
await further evaluation. 

Coronary Artery Bypass Graft 
Large randomized trials have shown that surgical revascular­
ization is more effective than medical therapy for relieving 
angina and improving exercise tolerance for at least several 
years. Development of atherosclerosis in the coronary artery 
bypass graft resulting in angina generally occurs within 5 to 
10 years. However, patients with internal mammary artery 
grafts have substantially fewer problems with graft occlusion 
(90% patency rate at 10 years). Improved survival with sur­
gical versus medical therapy is seen only in the subset of pa­
tients with severe CAD or left ventricular dysfunction.48 

Silent Ischemia 
Many investigations have established that most ischemic 
episodes in patients with stable angina are not accompanied 
by chest pain (silent ischemia). What remains unclear is the 
precise nature of events that accompany ischemic events that 
do or do not produce pain. Patients with predominantly silent 
ischemia may be hyposensitive to pain in general; denial may 
play a role, or they may experience pain but attribute the 
symptoms to a less significant event. It is well documented 
that personality-related, emotional, and social factors can 
modulate the perception of pain. It is not surprising that the 
symptoms among cardiac patients with the same degree of 
disease vary greatly. Personality inventory studies have 
shown that patients with reproducible angina have higher 
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scores on indices of nervousness and excitability than do those 
who are free of symptoms. Many studies have shown that 
stress of various types can influence the frequency and dura­
tion of ischemic episodes in patients with angina.49 

Silent ischemia is prevalent. Seventy percent of ischemic 
episodes in patients with IHD are estimated to be asympto­
matic. Among patients with stable angina who undergo 24-
hour Holter monitoring, 40% to 72% of the episodes are pain­
less. Among patients with unstable angina, more than half 
manifest painless ST segment depression. 

In 1988 Cohn50 proposed classifying silent ischemia into 
three clinical types to help clarify the prevalence, detection, 
prognosis, and management of this syndrome. Type I includes 
persons with ischemia who are asymptomatic, never having 
had any signs or symptoms of cardiovascular disease. Type 
2 includes persons who are asymptomatic after an MI but still 
show painless ischemia. Type 3 includes patients with both 
angina and silent ischeutia. From Cohn's data 2.5% to 10.0% 
of utiddle-aged men have type I silent ischeutia. Among 
utiddle-aged men known to have CAD, 18% have type 2 and 
40% have type 3. 

Methods of Detection 
Certain tests can be used to assess the presence of silent is­
cheutia: EIT, ambulatory ECG for ST segment changes 
(Holter monitor), radionuclide tests including thallium scintig­
raphy and gated pooled [multiple gated acquisition (MUGA)] 
scan, and stress echocardiography. Of these tests, the most 
commonly considered are ETI and Holter monitoring. 

For Holter monitoring, when ST segment changes that meet 
strict criteria are seen in a patient with known IHD, it is gen­
erally accepted that they represent episodes of myocardial is­
chemia. Ischemic criteria include at least 1.0 mm of horizon­
tal or down-sloping ST segment depression that lasts for at 
least I minute and is separated from other discrete episodes 
by at least 1 minute of a normal baseline. The methodology 
has liutitations, including difficulty reading ST segment 
changes in patients with an abnormal baseline (left ventricu­
lar hypertrophy with strain) or in those with a left bundle 
branch block. 

It is not thought at this time that any of the methods to de­
tect silent ischemia are useful for screening for the presence 
of lHD in apparently healthy populations. Although this sub­
ject remains controversial, it may be wise to screen those pa­
tients at high risk (i.e., diabetics or patients with two or more 
cardiac risk factors). 

Prognostic Implications 
The presence of frequent, prolonged ischemic episodes de­
spite medical therapy in patients with stable and unstable 
angina has been associated with a poor prognosis. Using 
Cohn's classification system, those patients with type 2 silent 
ischemia have the worst prognosis, especially those with left 
ventricular dysfunction and three-vessel disease. Exercise 
tests done 2 to 3 weeks after an MI have shown an adverse 
I-year prognosis associated with silent ischemia.50 It is un­
clear whether those with type 3 have a worse prognosis. 
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Management 
Antiischemic medical and revascularization therapies have 
been shown to reduce asymptomatic ischemia. It is prudent 
to consider patients with persistent asymptomatic ischemia to 
be at higher risk for subsequent events and therefore to war­
rant more aggressive therapy. Patients with type 1 are advised 
to modify risk factors and avoid activities known to produce 
ischemia. Those with strongly positive tests can be consid­
ered for angiography. For patients with types 2 or 3, treat­
ment with beta-blockers for a cardioprotective effect should 
be considered. It remains unresolved whether asymptomatic 
ischemia has a causal relation with subsequent MI and car­
diac death or is merely a marker of high risk.51 

Myocardial Infarction 

Clinical Presentation 
The classic initial manifestations of an acute MI include pro­
longed substernal chest pain with dyspnea, diaphoresis, and 
nausea. The pain may be described as a crushing, pressing, 
constricting, vise-like, or heavy sensation. There may be ra­
diation of the pain to one or both shoulders and anns or to 
the neck, jaw, or interscapular area. Only a few patients have 
this classic overall picture. Although 80% of patients with an 
acute MI have chest pain at the time of initial examination, 
only 20% describe it as crushing, constricting, or vise-like.52 

The pain may also be described atypically, such as sharp or 
stabbing, or it can involve atypical areas such as the epigas­
trium or the back of the neck. "Atypical" presentations are 
common in the elderly. 

Pathy53 found that the initial manifestations of an acute MI 
were more likely to include symptoms such as sudden dysp­
nea, acute confusion, cerebrovascular events (e.g., stroke or 
syncope), acute CHF, vomiting, and palpitations. There is 
strong evidence that a substantial proportion of MIs are 
asymptomatic. In an update of the Framingham Study, Kan­
nel and Abbott54 reported that 28% of infarcts were discov­
ered only through the appearance of new ECG changes (Q 
waves or loss of R waves) observed on a routine biennial 
study. These infarctions had been previously unrecognized by 
both patient and physician. 

Physical Examination 
For the patient with an "uncomplicated Mr' there are few 
physical examination findings. The main purpose of the ex­
amination is to assess the patient for evidence of complica­
tions from the MI and to establish a baseline for future com­
parisons. Signs of severe left ventricular dysfunction include 
hypotension, peripheral vasoconstriction, tachycardia, pul­
monary rales, an S3, and elevated jugular venous pressure 
(see Chapter 79). Preexisting murmurs should be verified. 
A new systolic murmur can result from a number of causes: 
papillary muscle dysfunction, mitral regurgitation as a re­
sult of ventricular dilatation, ventricular septal rupture, and 
acute severe mitral regurgitation due to papillary muscle 
rupture. 

Electrocardiography 
The classic ECG changes of acute ischemia are peaked, hy­
peracute T waves, T wave flattening or inversion with or with­
out ST segment depression, horizontal ST segment depres­
sion, and ST segment elevation. Changes associated with an 
infarction are (1) the fresh appearance of Q waves or the in­
creased prominence of preexisting ones; (2) ST segment ele­
vations; and (3) T wave inversions. It is important to recog­
nize that with acute MI the ECG may be entirely normal or 
contain only "soft" ECG evidence of infarction. 

In the past infarcts were classified as transmural or suben­
docardial, depending of the presence of Q waves. This ter­
minology has now been replaced by the terms Q-wave and 
non-Q-wave MI. This distinction has more clinical relevance, 
as several studies have indicated differences in etiology and 
outcome. The key differences between these two groups are 
as follows: (1) Q-wave infarctions account for 60% to 70% 
of all infarcts and non-Q-wave infarctions for 30% to 40%. 
(2) ST segment elevation is present in 80% of Q-wave in­
farctions and 40% of non-Q-wave infarctions. (3) The peak 
creatine kinase tends to be higher in Q-wave infarctions. (4) 
Postinfarction ischemia and early reinfarction are more com­
mon with non-Q-wave infarctions. (5) In-hospital mortality 
is greater with Q-wave infarctions (20% versus 8% for 
non-Q-wave infarctions). In general, it is thought that the 
non-Q-wave infarction is a more unstable condition because 
of the higher risk of reinfarction and ischemia. 

Laboratory Findings 
Elevation of the creatine kinase muscle and brain subunits 
(CK-MB) isoenzyme is essential for the diagnosis of acute 
MI. In general, acute elevations of this enzyme are accounted 
for by myocardial necrosis. Detectable CK-MB from noncar­
diac causes is rare except during trauma or surgery. The peak 
level appearance of CK-MB is expected within 12 to 24 hours 
after the onset of symptoms; normalization is expected in 2 
to 3 days. Therefore patients should have a CK-MB level de­
termined on admission and every 8 to 12 hours thereafter (re­
peated twice). Reliance on a single CK assay in an emergency 
room setting to rule out MI is not sensitive and should be dis­
couraged. Cardiac troponins (T and I) are newer markers for 
cardiac injury. The troponins first become detectable after the 
first few hours following the onset of myocardial necrosis, 
and they peak after 12 to 24 hours. Normalization of troponin 
T levels requires 5 to 14 days; troponin I levels requires 5 to 
to days.'5 

Management Guidelines 
Comprehensive management guidelines were prepared in 
1999 by the American College of Cardiology and American 
Heart Association Task Force.46 The main priority for patients 
with an acute MI is relief of pain. The frequent clinical ob­
servation of rapid, complete relief of pain after early reper­
fusion with thrombolytic therapy has made it clear that the 
pain of an acute MI is due to continuing ischemia of living 
jeopardized myocardium rather than to the effects of com­
pleted myocardial necrosis. 



Effective analgesia should be administered at the time of 
diagnosis. Analgesia can be achieved by the use of sublingual 
nitroglycerin or intravenous morphine (or both). Sublingual 
nitroglycerin is given immediately unless the systolic blood 
pressure is less than 90 mm Hg. If the systolic blood pressure 
is under 90 mm Hg, nitroglycerin may be used after intra­
venous access has been obtained. Long-acting oral nitrate 
preparations are avoided for management of early acute MI. 
Sublingual or transdermal nitroglycerin can be used, but in­
travenous infusion of nitroglycerin allows more precise con­
trol. The intravenous dose can be titrated by frequently meas­
uring blood pressure and heart rate. Morphine sulfate is also 
highly effective for the relief of pain associated with an acute 
MI. In addition to its analgesic properties, morphine exerts 
favorable hemodynamic effects by increasing venous capac­
itance and reducing systemic vascular resistance. The result 
is to decrease myocardial oxygen demand. As with nitro­
glycerin, hypotension may occur. The hypotension may be 
treated with intravenous fluids or leg elevation. 

Oxygen 
Supplemental oxygen is given to all patients with an acute 
MI. Hypoxemia in a patient with an uncomplicated infarction 
is usually caused by ventilation-perfusion abnormalities. 
When oxygen is used it is administered by nasal cannula or 
mask at a rate of 4 to 10 Umin. In patients with chronic ob­
structive pulmonary disease it may be wise to use lower flow 
rates (see Chapter 83). 

Thrombolytic Therapy 
In addition to relieving pain and managing ischemia, throm­
bolytic therapy must be considered. Thrombosis has a major 
role in the development of an acute Ml. Approximately 66% 
of patients with MIs have ST segment elevation, making it 
likely that the process is caused by an occlusive clot. The goal 
of thrombolytic therapy is reperfusion with a minimum of side 
effects. The most commonly used thrombolytic agents are 
streptokinase, anisoylated plasminogen streptokinase activa­
tor complex (APSAC), recombinant tissue-type plasminogen 
activator (rt-PA), urokinase, and pro-urokinase. 

Early administration of thrombolytic therapy, within 6 to 
12 hours from the onset of symptoms, has been associated 
with a reduction in mortality. Indications for thrombolytic 
therapy include typical chest pain> 30 minutes but < 12 hours 
that is unrelieved by nitroglycerin, and 5T segment elevation 
in more than two contiguous leads (> 1 mm in limb leads or 
>2 mm in chest leads) or 5T segment depression in only VI 
and V 2 or a new left bundle branch block. Relative con­
traindications for thrombolytic therapy include history of 
stroke, active bleeding, blood pressure> 180 mm Hg systolic, 
major surgery/trauma in the last 3 to 6 months, recent non­
compressible vascular puncture, and possible intracranial 
eventlunclear mental statuS.56 Wright and colleagues56 pres­
ent a summary of the major thrombolytic trials. Advances in 
this therapeutic modality during the past 5 years include new 
third-generation fibrinolytic agents and various strategies to 
enhance administration and efficacy of these agents. A num­
ber of ongoing trials are attempting to determine whether the 

76. Ischemic Heart Disease 641 

combination of fibrinolytic therapy with low molecular 
weight heparin enhances coronary reperfusion and reduces 
mortality and late reocclusion. Also presented is a dose and 
cost summary of the available fibrinolytic agents.56 

Complications (Mechanical) 
The most common complications of an acute MI are me­
chanical and electrical. Mechanical complications include 
those that are quickly reversible and those that are clearly 
life-threatening. Reversible causes of hypotension include 
hypovolemia, vasovagal reaction, overzealous therapy with 
antianginal or antiarrhythmic dmgs, and brady- and tach­
yarrhythmias. Other, more serious etiologies include primary 
left ventricular failure, cardiac tamponade, rupture of the ven­
tricular septum, acute papillary muscle dysfunction, and mi­
tral regurgitation (see Chapter 80). 

Killip and Kimball" developed a classification of patients 
with acute MI. 

Class 1: Patients with uncomplicated infarction without evi­
dence of heart failure as judged by the absence of rates and 

an 53' 
Class 2: Patients with mild to moderate heart failure as evi­

denced by pulmonary rales in the lower half of the lung 
fields and an S3. 

Class 3: Patients with severe left ventricular failure and pul­
monary edema. 

Class 4: Patients with cardiogenic shock, defined as systolic 
blood pressure less than 90 mm Hg with oliguria and other 
evidence of poor peripheral perfusion. 

Cardiogenic shock has emerged as the most common cause 
of in-hospital mortality of patients with an acute MI. Despite 
advances in medical therapy, cardiogenic shock has a dismal 
prognosis (8()""90% mortality). The management of patients 
with cardiogenic shock includes adequate oxygenation, 
reduction in myocardial oxygen demands, protection of 
ischemic myocardium, and circulatory support (see Chapter 
80). The potential for myocardial salvage with emergency 
reperfusion should be considered in all cases. 

Complications (Electrical) 
The past 30 years has seen major developments in the recog­
nition and treatment of arrhythmias (see Chapter 77). The 
most common include the brady- and tachyarrhythmias, A V 
conduction disturbances, and ventricular arrhythmias. Orga­
nized treatment protocols have been developed for each of 
these dysrhythmias.58 

Post-Ml Evaluation 
Recommendations for pre- and postdischarge evaluations of 
patients with an acute MI have been outlined by the Ameri­
can College of Cardiologists, the American Heart Associa­
tion, and the American College of Physicians.46 They include 
recommendations for testing exercise tolerance and strategies 
to determine those who would benefit from medical or sur-
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gical intervention. These recommendations include a sub­
maximal ETI at 6 to 10 days and at 3 weeks to detennine 
functional capacity. 

Rehabilitation 
The goal of cardiac rehabilitation includes maintenance of a 
desirable level of physical, social, and psychological func­
tioning after the onset of cardiovascular illness. 59 Specific 
goals of rehabilitation include risk stratification, limitation of 
adverse psychological and emotional consequences of car­
diovascular disease, modification of risk factors, alleviation 
of symptoms, and improved function. Risk stratification is 
accomplished by exercise tolerance testing. Additionally, 
high-risk patients include those with CHF, silent ischemia, 
and ventricular dysrhythmias. All patients should undergo an 
evaluation to reduce risk factors (smoking, hyperlipidemia, 
and hypertension) (see Chapters 7 and 8). Risk modification 

of these factors has been associated with significant reduction 
in subsequent cardiac events. Enrollment in a cardiac reha­
bilitation program with particular emphasis on exercise has 
been shown to reduce cardiovascular mortality.60 
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Cardiac Arrhythmias 

Michael S. Klinkman 

Cardiac arrhythmias are frequently seen in routine primary 
care practice, and "palpitations" or patient concerns about 
"skipped heartbeats" are among the most common presenting 
complaints in primary care. However, in this area the linkage 
between symptom and disease is tenuous: symptomatic pa­
tients often do not have significant cardiac arrhythmias, 
whereas many clinically significant arrhythmias are detected 
in asymptomatic patients. This creates a difficult balancing 
act for the primary care clinician, whose job it is to effec­
tively uncover treatable disease while avoiding unnecessary 
health care utilization or specialty consultation. 

Although diagnosis and treatment are rapidly moving from 
the office to the electrophysiology laboratory, many cardiac 
arrhythmias can still be diagnosed and managed within the 
primary care setting. This chapter focuses on identification 
and outpatient management of these common arrhythmias and 
includes a primer of relevant physiology and phannacology. 
Because of the specialized and complex nature of cardiac elec­
trophysiology in children, discussion is limited to the adult 
and older adolescent patient. The goals of this chapter are 
threefold: to assist family physicians in the diagnosis of com­
mon arrhythmias, to provide basic management advice for 
conditions treatable in the office, and to point to conditions 
for which more specialized diagnostic testing and referral are 
indicated. 

Basic Electrophysiology of 
the Heart 
All cardiac cells share the ability to automatically contract (au­
tomaticity) at an ioherent rate (rllythmicity). Myocardial cells 
contract when a transmembrane action potential (AP) devel­
ops. Fully polarized cells have a transmembrane electrical po­
tential (TEP) of -90 m V. After stimulation by an electtical im­
pulse, the membrane allows a slow inward leak of sodium ions. 
When the TEP has been reduced to a critical level of -60 mY, 

a ''fast'' sodium ion channel opens momentarily to actively 
transport ions across the membrane and depolarize the cell 
(phase 0 of the AP of the cell). Following depolarization the 
sodium channel closes, and a complex exchange of sodium, 
potassium, and calcium ions occurs during phases 1 and 2 of 
the AP. During phase 3 potassium ions are pumped out of the 
cell, the TEP returns to slightly below baseline, and the cell 
cannot contract (absolute refractory period). During phase 4 
potassium moves in and sodium out of the cell through spe­
cific ion channels, and a strong electrical stimulus can cause 
depolarization and contraction (relative refractory period). The 
cell is now reedy for its next heat in response to an impulse. If 
no electrical impulse occurs, the slow inward transport of pos­
itive ions eventually results in spontaneous depolarization and 
contraction at a rate specific to the type of cell (e.g., 40 per 
minute for ventricular myocardial cells). The protein structures 
of the ion channels are controlled by several recently identified 
genes on chromosomes 3, 4, 7, 11, and 21. 1 

Nonna! cardiac rhythm depends on the automaticity and 
conductivity of the specialized group of cells that compose 
the conduction system, and the receptivity of individual 
myocardial cells to impulses conducted over the system. The 
sino.ttial (SA) node, located high in the left attium, controls 
the normal heart rate. Cells in the SA node spontaneously 
"fire" (transmit electrical impulses) at regular intervals ow­
ing to increased membrane permeability to sodium and cal­
cium. The AP is transmitted as an electrical impulse from the 
SA node through the attia to the attioventticular (A V) node, 
then through the His system and bundle branches to the Purk­
inje fibers in the ventricle, then to ventricular myocardial 
cells. This cell-to-cell communication is controlled by con­
nexins, specialized proteins functioning in the gap junction 
between cardiac cells. A slight delay occurs at the A V node, 
which has a pattern of automaticity similar to that of the SA 
node. Cells in the two nodes also have an absolute and rela­
tive refractory period, which is an important factor in the gen­
esis of reentrant arrhythmias. 



General Causes of Arrhythmias 
The identification of several mutations in the genes that en­
code the protein structures of sodium and potassium ion chan­
nelsl- 3 has revolutionized our understanding of arrhythmias. 
It is increasingly clear that mutations in any of the genes re­
sponsible for ion channel, connexin, or myosin protein struc­
ture can either directly cause arrhythmias or predispose indi­
viduals to an arrhythmia under any of the circumstances 
described below. We are entering the era of "molecular epi­
demiology," in which genotyping and variable gene expres­
sion will be important parts of diagnosis and treatment. 

Anything that can influence cardiac automaticity or con­
ductivity can cause an arrhythmia (Table 77.1) in a suscepti­
ble heart. Autonomic nervous system input can greatly influ­
ence both automaticity and conductivity. Sympathetic input 
through the stellate ganglion stimulates cardiac f31-receptors 
and increases automaticity and conductivity, and parasympa­
thetic input through the vagus nerve stimulates muscarinic re­
ceptors and inhibits ill-receptors, decreasing automaticity and 
conductivity. The presence of stressful external events or cir­
cumstances commonly stimulates sympathetic activity and can 
cause arrhythmias, whereas some mental health conditions 
(e.g., anxiety, panic attacks, panic disorder) are also associated 
with increased sympathetic activity. The central nervous sys­
tem (CNS) can also alter baseline sympathetic and parasym­
pathetic tone and predispose to arrhythmias. Local or mechan­
ical factors can influence conductivity and automaticity through 
the autonomic nervous system. For example, pressure on the 
neck can stimulate the carotid sinus and increase parasympa­
thetic output, and placing an extremity or the face in ice water 
can greatly stimulate parasympathetic activity. 

Anatomic alterations in the conduction system may also 
cause arrhythmias. Accessory or alternate pathways for the con­
duction of cardiac impulses can be present from birth or de-

Table 77.1. General Causes of Arrhythmias 

Autonomic nervous system input 
Sympathetic input through stellate ganglion 
Parasympathetic input through vagus nerve 

Autonomic response to stressful external factors 
Autonomic response to mental health conditions (e.g., anxiety 

disorder) 
Autonomic response to physical factors (e.g., carotid sinus 

pressure) 
Anatomic alterations in the conduction system (bypass tracts) 
Alterations in extracellular electrolyte concentrations 
Alterations in circulating endocrine mediators (e.g., thyroid 

hormone) 
Decreased tissue oxygenation 
Decreased extracellular pH 
Destruction of or damage to myocardial cells 
Endocrine mediators (e.g., thyroid hormone) 
Genetic mutations 
Ingested substances 

Stimulants (e.g., caffeine) and sympathomimetics 
Depressants (e.g., alcohol) 
Prescription drugs 
Illicit drugs 

Senescence in cardiac conduction system or myocardial cells 

77. Cardiac Arrhythmias 645 

velop over time. Under certain circumstances these pathways 
can provide a bypass tract that replaces the nonnal sinus 
node-generated rhythm with a reentrant rhythm. This process 
is believed to cause most supraventricular arrhythmias. 

Alterations in extracellular electrolyte concentrations, par­
ticularly potassium, calcium, magnesium, and sodium, can al­
ter automaticity and conductivity by affecting TEP genera­
tion and recovery. Extracellular oxygen content can greatly 
influence cardiac rhythm; low oxygen tension can decrease 
conductivity and contractility of myocardial cells and promote 
arrhythmia, as seen with myocardial infarction (MI), cardiac 
ischemia, and some cases of congestive heart failure (CHF). 
Decreased extracellular pH, often seen with MI or cardiac is­
chemia, can cause similar decreases in conductivity and re­
sult in arrhythmia. Endocrine mediators can also have direct 
or indirect effects on cardiac rhythm. Increased amounts of 
circulating catecholamines or thyroid hormone can increase 
contractility and automaticity through the sympathetic nerv­
ous system and by direct effect on myocardial cells, whereas 
decreases in circulating thyroid hormone or corticosteroid 
concentrations can decrease contractility and automaticity. 

Ingested substances can also have profound effects on car­
diac rhythm. Caffeine and other sympathomimetic substances 
can increase conductivity, whereas CNS depressants such as 
alcohol have the opposite effect. Illicit drugs such as am­
phetamines and cocaine have strong, well-known stimulatory 
effects on cardiac rhythm, but other street drugs can also pre­
cipitate arrhythmias. A multitude of prescription and nonpre­
scription drugs have been associated with cardiac rhythm dis­
turbances. Cardiac medications (e.g., digoxin and all classes 
of antiarrhythmics) and tricyclic antidepressants are perhaps 
the best known groups of medications with proarrhythmic ef­
fects, but combinations of medications (astemizole and keto­
conazole) and some over-the-counter medications (pseu­
doephedrine) can also affect conductivity and automaticity. 

Localized damage to cardiac muscle, such as the destruc­
tion of myocardial and conduction system cells seen with :MI 
or damage from surgery to repair congenital anomalies, can 
result in decreased conductivity and contractility and create 
reentrant circuits. 

Finally, senescence of cardiac conduction system cells and 
myocardial cells may affect automaticity and conductivity in 
elderly individuals. This phenomenon can occur directly, 
through fibrotic degradation in the conduction system, or in­
directly, through the increased susceptibility of cardiac cells 
to the agents mentioned above. 

Approach to the Diagnosis 
of Cardiac Arrhythmias 
The initial step in managing arrhythmias in the primary care 
setting is to determine if the patient is hemodynamically sta­
ble. Unstable patients require immediate management and 
may benefit from transfer to an emergency or inpatient facil­
ity. Stable patients can be evaluated in the office using a step­
wise approach (Table 77.2). Although the diagnosis of spe­
cific cardiac arrhythmia rests on the presence of specific 
electrocardiographic (ECG) or electrophysiologic (EP) study 
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Table 77.2. Diagnostic Approach for Patients 
with Arrhythmias 
Determine whether patient is hemodynamically stable and 

triage appropriately 
Obtain clinical history 

Circumstances surrounding onset of symptoms, duration of 
symptoms 
Brief review of systems 
Complete substance use and diet history 
Past medical history 
Brief mental health screen 

Perform physical examination as directed by history 
Search for evidence of medical conditions associated with 

arrhythmias 
Cardiac auscultation 

Obtain electrocardiogram (ECG) 
Consider other laboratory tests (serum chemistries and 

electrolytes) as directed by history 
Options for additional diagnostic studies 

Graded exercise test (GXT, "stress test") 
24- or 48-hour ambulatory ECG monitoring 
Long-term, continuous-loop, event monitoring 
Echocardiography 
Electrophysiologic (EP) study 
Cardiac catheterization 

findings, valuable clues regarding the clinical significance and 
cause of the arrhythmia can be obtained by a careful clinical 
history and physical examination. 

History 
Patients may present with nonspecific symptoms suggestive 
of cardiac arrhythmia, such as palpitations, sensation of a rac­
ing heart, dizziness, or sudden fatigue. In these circumstances 
four key questions help determine the clinical significance of 
the symptoms and sometimes point to likely cause(s): 

1. When did the symptom(s) start? After starting a new med­
ication? A long time ago? Yesterday? 

2. What sets it off? Exertion? Emotional stress? Ingestion of 
a meal or certain foods such as coffee? Taking a dose of 
medication? Lying down or sudden position change? A 
tight shirt collar or tie? 

3. How long does it last? Moments? Or does it go on for 
hours or days? 

4. What else happens? Chest pain? Dyspnea? Orthopnea? 
Nausea? Tingling in the hands or around the mouth? 

Clinicians who discover arrhythmias in asymptomatic patients 
may get little help from patients' answers to these questions. 
However, a complete drug history, including prescription, non­
prescription, and illicit drug use, should be obtained for all pa­
tients, as well as a smoking, alcohol, and brief dietary history. 
A brief review of systems should also be completed, focusing 
on symptoms of cardiac or endocrine conditions. Reviewing 
the patient's medical history for the presence of conditions as­
sociated with arrhythmia may reveal a llkely cause. Finally, 
screening for mental health problems such as anxiety, panic, or 
depression provides valuable clues in some cases. 

Physical Examination 
The physical examination should look for evidence of med­
ical conditions associated with arrhythmias. For example, sud­
den weight gain, the presence of bibasilar rales on pulmonary 
examination, ankle edema, and an audible S3 on cardiac aus­
cultation may indicate the presence of congestive heart fail­
ure, whereas moist skin, the presence of a fine tremor, hy­
pertension, and lid lag suggest the hyperthyroid stage of 
Graves' disease. Cardiac auscultation alone can point to spe­
cific arrhythmias, as an irregularly irregular rhythm almost 
always signifies attial fibrillation. 

Electrocardiogram 
The ECG is necessary to establish a specific diagnosis and 
may be the point at which evaluation of arrhythmia begins 
for asymptomatic patients. Lead II is the best single lead for 
evaluation of cardiac rhythm in most patients, as the P and 
QRS electrical vectors in patients without axis deviation are 
most positive in this lead. A long rhythm sttip is often valu­
able for evaluating arrhythmias, particularly in the case of A V 
conduction defects. Although an increasing number of 
primary care offices use ECG equipment that prints out a 
computerized diagnostic assessment on the tracing, these 
algorithm-based diagnoses are often incomplete or inaccurate. 
Clinicians are urged to read and interpret the ECG themselves, 
paying particular attention to P wave appearance, intervals 
(PR, PP, and QT) and the relation between the P wave and 
QRS complex. Several reference books are available to assist 
clinicians in ECG interpretation. 

Other Diagnostic Studies 
Depending on the type of arrhythmia and its clinical presen­
tation, additional diagnostic evaluation may be helpful. Sim­
ple graded exercise testing (GXT) can sometimes reproduce 
arrhythmia patterns in patients with exercise-induced symp­
toms. If the clinical history is suspicious for arrhythmia but 
the physical examination and ECG do not confIrm its pres­
ence, 24- or 48-hour continuous ambulatory ECG monitoring 
(Holter monitoring) or long-tenn, continuous-loop, event 
recorder monitoring may be perfonned to capture occasional 
periods of cardiac arrhythmia.4 However, studies have shown 
that rhythm abnormalities noted in the monitor tracing often 
have little temporal correspondence with patient symptoms as 
recorded in a symptom diary,5,6 and the clinical significance 
of this pattern of results is not clear. Echocardiography, par­
ticularly transesophageal echocardiography (TEE), can also 
be useful to look for structural changes that may predispose 
to arrhythmias or affect management decisions, such as an en­
larged left attium or left attial appendage in patients with attial 
fibrillation.7- 9 Electrophysiologic studies are a powerful di­
agnostic tool, although they require the patient to undergo car­
diac catheterization. Programmed electrical stimulation of 
specific areas of the conduction system or cardiac tissue via 
catheter can uncover ectopic pacemakers, find accessory or 
bypass tracts responsible for reentry arrhythmias, and in com­
bination with radiofrequency ablation (RF A) eliminate the 
cause of many arrhythmias. ID-14 Although most family physi-



cians do not pedonn these tests, it is important that they know 
the appropriate indications for each test and how to interpret 
test results. 

Approach to Therapy for 
Cardiac Arrhythmias 
Many cardiac arrhythmias are of little clinical significance 
and do not require therapy other than careful discussion with 
the patient and reassurance. For other arrhythmias, clinicians 
should begin by searching for and treating any reversible 
underlying causes or medical conditions. If the arrhythmia 
persists, four types of treatment are available: drug therapy, 
cardioversion, radiofrequency or surgical ablation, and im­
plantable devices (pacemakers and defibrillators). 

Correction of Underlying Problems 
Medication use or ingestions (e.g., caffeine) are the most com­
monly seen reversible causes of arrhythmias, and changing or 
discontinuing medications or discontinuing use of caffeine or 
other substances may eliminate the problem. Correction of 
electrolyte imbalances can also eliminate arrhythmias. In pa­
tients with CHF or ischemic heart disease and arrhythmia, ef­
fective therapy for the underlying condition may improve tis­
sue oxygen delivery and local pH and result in return to sinus 
rhythm. Clinicians should look for and correct all potentially 
reversible causes before initiating drug or ablative therapy. 

Drug Therapy 
Antiarrhythmic drugs have been assigned to classes based on 
their mode of action. Table 77.3 lists examples of drugs in 
each of the Vaughan-Williams classes. 15 Class I agents act 
on the sodium ion channel, with slight differences between 
lA, m, and IC agents in specific actions. Randomized con­
trolled trials of drug therapy for ventricular arrhythmia have 
shown no improvement in survival, and in some cases excess 
mortality, in patients using class I antiarrhythmics. Use of 
these agents is declining,16--19 although there may be a role 
for class IC agents propafenone and flecainide in supraven­
tricular arrhythmias.19-21 The use of class II drugs (beta­
blockers) has been shown to have a beneficial effect on sur­
vival in post-MI patients, presumably due to suppression of 
lethal ventricular arrhythmia. They are also useful as adjunc­
tive treatment to implantable cardiac defibrillators (ICDs), as 
an alternative to RF A for A V nodal reentrant tachyarrhyth­
mias, and to control rate in atrial fibrillation. 13,19,22 Class III 
drugs prolong the AP by increasing refractoriness. Amio­
darone has emerged as an effective agent for both ventricu­
lar and supraventricular arrhythmias.23,24 Dofetilide and ibu­
tilide have also shown promise in recent clinical trials, while 
sotalol (a combined class II and III agent) appears to be less 
effective than other class ill agents.19.25-27 Class IV agents 
(calcium channel blockers) are effective for many supraven­
tricular arrhythmias. 19,28 

The major drawback to the use of any of these agents is 
their potential for inducing complex arrhythmias (proar­
rhythmic effect). 19,29,30 The best known example is the emer-
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gence of torsades de pointes arrhythmia in patients with pro­
longed QT intervals treated with class I antiarrhythmics,3! but 
all antiarrhythmic drugs have pro arrhythmic potential and 
their use must be carefully monitored. 

Cardioversion 
Urgent or emergent direct current (DC) cardioversion is most 
commonly used in hemodynantically unstable patients with 
atrial or ventricular arrhythmias, but elective cardioversion 
can be an effective treatment for selected supraventricular ar­
rhythmias. It has been successfully employed either before or 
after medication to convert atrial fibrillation or flutter to si­
nus rhythm,14 and it has a place in the nonpharmacologic 
management of other supraventricular tachyarrhythmias.32 
Microcurrent catheter-based cardioversion is currently being 
studied. 

Ablative Therapy 
The ablative approach rests on identification and localization 
of an aberrant conduction pathway responsible for the ar­
rhythmia, usually thmugh an EP slndy. Ablation is clearly ef­
fective in treating supraventricular tachyarrhythmias. Physi­
cal interruption of aberrant pathways via sharp surgical 
dissection during open-heart surgical procedures became 
common during the 1980s; the maze procedure (named for 
the procedure that creates a pattern that looks like a maze and 
traps the reentrant circuit) and its variants are the best exam­
ple of this approach.33,34 More recently. cryoablation and 
RFA techniques have become the nonpharmacologic treat­
ment of choice for selected supraventriCUlar tachyarrhyth­
mias.10-12 In RFA, application of radio frequency energy to a 
portion of the aberrant pathway produces thennal injury and 
a pennanent refractory state in the tissue, preventing any fur­
ther aberrant conduction. High success rates have been re­
ported for RFA in most settings,lO-12 and it may prove to be 
the most cost-effective approach to management of many 
supraventriculartachyarrhythmias.35-37 RFA also has a grow­
ing role in treatment of monomorphic ventricular tachycardia 
refractory to drug therapy. 10 

Pacemakers and Defibrillators 
Implantable cardiac pacemakers have been available for many 
years and provide effective therapy for many bradyarrhyth­
mias and other conduction disturbances. Although pace­
makers have been developed for use in supraventricular tach­
yarrhythmias, they are infrequently used." Implantable car­
diac defibrillators have evolved rapidly in size, sophistication, 
and ease of insertion over the past decade. Recent clinical tri­
als have confmned their superior effectiveness as compared 
to drug therapy in reducing mortality in survivors of cardiac 
arrest and patients at high risk for sudden cardiac death 
(SCD).39-42 ICDs are now considered the treatment of choice 
for secondary prevention of SCD, and an emerging standard 
for primary prevention of SCD in high-risk patients, despite 
the absence of good data on their relative cost-effectiveness.43 

Automatic external defibrillators (AEDs) combine com­
puterized detection of ventricular fibrillation with low-energy 



Table 77.3. Dosing, Indications, and Contraindications for Common Antiarrhythmic Drugs Listed by Vaughan-Williams Class 

Contraindications 
Name Dosing Indications • clinical notes 

Class IA 
Disopyramide VT CHF (relative); 2nd- or 3rd-degree 

Norpace 100-200 mg po q6-8h AV block prolonged QT interval 
Norpace CR 20()..400 mg po q12h • Proarrhythmic effects 

Procainamide Primary: VT CHF relative; complete heart block 
Pronestyl 375-500 mg q3--4h Secondary: VT, AT in • Drug-induced lupus 
Pronestyl SR 500-1 000 mg q&-8h WPW syndrome • Blood dyscrasias 
Procan SR 500-750 mg q&-8h • Proarrhythmic effects 

Quinidine VT 2nd- or 3rd-degree AV block 
Quinidine sulfate 200-300 mg q&-8h prolonged QT interval 
Quinidex Extentabs 300--600 mg q8--12h • Proarrhythmic effects 
Quinaglute 324--648 mg q8--12° 

Class 18 
Lidocaine IV: 1 mll'kg bolus VT, VF • CNS side effects 

followed by 1-4 
mglmin infusion 

Mexiletine Primary: VT 2nd- or 3rd-degree AV block 
Mexitil 150--300 mg po q8-12h Secondary: SVT in • ?Hepatic toxicity 

WPW syndrome • eNS side effects 
• Proarrhythmic effects 

Tacainide VT 2nd- or 3rd-degree AV block 
Tonocard 400--600 mg po q8h • Blood dyscrasias 

• Pulmonary fibrosis 
• Proarrhythmic effects 

Class IC 
Flecainide IV: 2 mglkg over 5-10 min Primary: VT CHF (relative) 2nd- or 3rd-degree 

Tambocor 50--200 mg po q12h Secondary: SVT, AV block; bifascicular block 
paroxysmal AF, • Proarrhythmic effects 
atrial flutter 

Propafenone Primary: VT CHF; 2nd- or 3rd-degree AV block; 
Rythmol 150-300 mg po q8h Secondary: SVT in severe asthma 

WPW syndrome • Proarrhythmic effects 

Moricizine Primary: VT Cardiogenic shock; 2nd-3rd-
Ethmozine 200-300 mg po q8h Secondary: SVT degree AV block; bifascicular 

block 
• Proarrhythmic effects 

Class II (beta-blockers) 
Propranolol AT; sinus tachycardia; CHF; severe asthma; severe 

Inderal 20--80 mg po q6h SVT; VT prophylaxis; bradycardia; 2nd- or 3rd-degree 
Indera! LA 20-160 mg po q12h SVT in WPW AV block 

syndrome; VPB 
post-MI 

Acebutolol Same as propranolol CHF; severe bradycardia; 2nd- or 
Sectral 200--600 mg po BID 3rd-degree AV block 

Atena/ol Same as propranolol CHF; severe bradycardia; 2nd- or 
Tenormin 50--100 mg po q12h 3rd-degree AV block 

Bisoprolol Same as propranolol CHF; severe asthma; severe 
Zebeta 2.5-20 mg po qd bradycardia; 2nd- or 3rd-degree 

AV block 

Esmolol IV: 0.5 m!l'kg bolus, SVT; VT; AF CHF; severe asthma; severe 
Brevibloc 0.05 to 0.2 mglmin bradycardia; 2nd- or 3rd-degree 

infusion AV block 

Labetalol IV: 1-2 mll'kg bolus, SVT CHF (relative); severe asthma; 
0.5-2 mglmin infusion severe bradycardia; 2nd- or 

Normodyne 10()..400 mg po q8--12h Same as propranolol 3rd-degree AV 
Trandate 10()..400 mg po q8-12h 

Metoprolol IV: 2.5-5.0 mg over SVT CHF; severe bradycardia; 2nd- or 
2 min, up to 15 mg total 3rd-degree AV block 

Toprol XL 50-200 mg po qd Same as propranolol 
Lopressor 50-100 mg po q8-12h 

(Continues on next page) 
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Name 

Nadolo/ 
Corgard 

Tim%f 
Blocadren 

Pindolo/ 
Visken 

Class III 
Amiodarone 

Cordarone 

SOfa/()f 
Betapace 

Ihutifide 
Corvert 

Do(ctifide 
Tiko~yn 

Class IV (calcium 
channel blockers) 

Diltiazem 
Cardizem 

Cardizem 
C:Hdizem SR 

Verapamif 
Isoptin 

Isoptin 
Isaptin SR 

Calan 
Calan SR 

Miscellaneous 
Adenosine 

Adenocard 

Digoxin 
Lanoxin 

Dosing 

40 240 mg po qd 

10-20 mg po q12h 

2.5-30 mg po q12h 

IV: 5 mg/kg over 10-15 
min bolus, then O.S-l mg/mlll 

BOO-1600 mg po qd or 
q12h for 1-2 weeks 
(loading do~e); 200-400 
mg po qd (maintenance) 

IV: 1-1.5 mg/kg over 
10 min 

80-160 mg po q12h 

IV: 1-·2 mg over 
10 min 

12,:}-100 mg po q12h 

IV: 0.2.'> mg/kg bolu~ 
followed by 10-15 
mglhr infusion 

'~O-90 mg po q6h 
60-1BO mg po q12h 

IV: 5 ·10 mg over 2 min, 
repeat in 30 min if 
needed 

80-120 mg q6-Bh 
180480 mg po q12h 

to qd 
80-120 mg q6-8h 
180-180 mg po q12h 

to qd 

IV: b mg over 1-2 sec, 
may repeat bolus twice' 
with 12 mg over 1-2 
min If needed 

IV: 0.5 mg bolus followed 
by 0.1-0.3 mg q4-6h 

Loading dose: 0.5-
0.75 mg po followed 
by 0.125-0.25 mg qGh 

0.125-0.25 mg po qd 

Indications 

Same as propranolol 

Samp as propranolol 

Same as propranolol 

Primary: VT; 
VF prophylaxis 

Secondary: AF; 
VPB post-MI 

VT; VF prophylaxis 

AF (termination); SVT 

AT; sinu~ tachycardia; 
SVT; AF; dtrial 
flutter 

AT; ~inus tachycardia; 
SVT; AF; atrial 
fluttpr 

SVT; SVT in WPW 
syndrome 

AF; atrial flutter; AT 

Contraindications 
• clinical notes 

CHF; severe asthma; ~evere 
bradycardia; 2nd- or 3rd­
degree A V block 

CHF; severe asthma; severe 
COPD; severe bradycardia; 
2nd- or 'hd-degree AV block 

CHF; severe asthma; 
severe bradycardia; 2nd- or 

3rd-degree AV block 

Severe bradycardia; 2nd- or 3rd­
degree AV block (unless 
pacemdker capability) 

• proarrhythmic effects 
• pulmonary toxicity 
• hepatic toxicity 
• corneal depo<;its 
• thyroid abnormalities 

CHF; severe asthma; severe 
bradycardia; 2nd- 3rd-degree 
AV block; prolonged QT 
interval 

• Proarrhythmic effects 

• Proarrhythmic effects 

Prolonged QT interval; renal 
impairment; use with 
verapamil, cimetidine, 
trimethoprim or ketoconazole 

Sick ~inus syndrome ~evere 
bradycardia; 2nd- or 3rd-degree 
AV block 

Sick sinus ~yndrome; severe 
bradycardia; 2nd- or 3rd­
degree AV block; concomitant 
Lise of IV and IV beta-blockers; 
AF in WPW 

Sick sinus syndrome; AV block 
2nd or 3rd-degree 

• may cause dyspnea, chest 
pain, flushing 

VF 
• proarrhythmic effects 

AF = atrial fibrillation; AT = (paroxysmal) atrial tachycardia; CHF = congestive heart failure; CNS = central nervous <;ystem; 
COPD = chronic obstructive pulmonary &,ease; MI = myocardial infarction; SVT = supraventricular tachycardia; VPB = ven­
tricular premature beat; VT ::;: ventricular tachycardia; WPW syndrome = Wolff-Parkinson-White syndrome. 

Note: VPBs are not included in list of indications, a~ treatment is generally not indicated for VPRs. 
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biphasic waveform defibrillation.44 They have also evolved 
rapidly over the past decade in size, cost, and ease of use, and 
have emerged as a central part of new emergency and "pub­
lic access" defibrillation protocols employed by first-response 
emergency personnel. 44-46 

Specific Cardiac Arrhythmias: 
Diagnosis and Management 
This section describes the salient clinical features and man­
agement options for the most common cardiac arrhythmias, 
including sample ECG tracings where appropriate. Table 77.4 
lists arrhythmias by class in the order addressed in the text, 
and Table 77.5 lists treatments of choice and alternative treat­
ments for specific arrhythmias. 

Sinus Bradycardia 
Sinus bradycardia consists of nonnally conducted cardiac im­
pulses originating in the sinus node at a rate less than 60 beats 
per minute (bpm). It occurs in individuals at a high level of 
athletic conditioning, as a result of vagal hyperactivity or pain, 
and dming sleep. It can be a symptom of hypothyroidism and 
is often associated with medication use (e.g., narcotic anal­
gesics, calcium channel antagonists, beta-blockers, digoxin, 
quinidine, procainamide). It can also occur in the setting of 
an inferior wall MI. It can present significant problems when 
it appears in elderly patients, if it is the result of sinus node 
disease or fibrosis, or if it is associated with an acute inferior 
wallMI. 

The clinical history may vary from no symptoms to fatigue, 
dizziness, syncope or near-syncope, or chest pain (if associ­
ated with MD. Clinicians should look for signs or symptoms 

Table 77.4. Common Cardiac Arrhythmias 

Supraventricular arrhythmias--slow to moderate rate 
Sinus bradycardia 
Sinus pause/sinus arrest 
Atrial premature beats (premature atrial complexes) 

Supraventricular tachyarrhythmias 
Sinus tachycardia 
Atrial tachycardia 
Multifocal atrial tachycardia 
AV nodal reentrant tachycardias (paroxysmal 

supraventricular tachycardia) 
AV reciprocating tachycardias (Npreexcitation" syndromes) 
Atrial fibrillation 
Atrial flutter 

Other atrioventricular conduction abnormalities 
1 st-degree AV block 
2nd-degree AV block, Mobitz type I (Wenckebach block) 
2nd-degree AV block, Mobitz type II 
3rd-degree AV block 

Ventricular arrhythmias 
Ventricular premature beats (premature ventricular 

complexes) 
Ventricular tachycardia-nonsustained and sustained 
Ventricular fibrillation 

AV == atrioventricular. 

of hypothyroidism, CHF, and MI. The ECG appears normal 
except for a slow heart rate. No other tests are necessary, un­
less an associated medical condition is suspected. 

Treatment is not necessary unless the patient is sympto­
matic or is at high risk for complications related to slow heart 
rate (e.g., an elderly patient at risk for falls). In general, treat 
an underlying cause frrst whenever possible: if associated with 
medication use, discontinue the offending medication; if due 
to hypothyroidism, begin treatment with thyroid hormone. Pa­
tients who do not have a likely cause or who do not respond 
to treatment may require pacemaker insertion. Emergent treat­
ment for unstable patients can be initiated in the office with 
atropine until defmitive care can be arranged. 

Sinus Pause/Sinus Arrest 
As its name suggests, sinus pause/sinus arrest consists of an 
unexpected pause in an otherwise normal pattern of cardiac 
impulses. The sinus node does not flre, and a pause of up to 
several seconds may occur followed by resumption of a reg­
ular rhythm or emergence of a nodal or idioventricular "es­
cape" rhythm. It commonly occurs in individuals during deep 
sleep, but when frequent and associated with escape rhythms 
it may also indicate a fibrotic and malfunctioning SA node, 
sick sinus syndrome, or medication effect (digoxin, quinidine, 
calcium channel blocker, or beta-blocker overdosing). 

The condition may be asymptomatic or associated with re­
current dizziness, near-syncope, or syncope, and resumption 
of cardiac impulses may be perceived by the patient as pal­
pitations. The ECG shows normal sinus rhythm with a sud­
den pause during which P waves are absent, followed either 
by resumption of P waves and normal sinus rhythm or ap­
pearance of a jnnctional or ventricular QRS complex. With 
sick sinus syndrome, other types of arrhythmia or conduction 
disturbance are seen as well. 

Treatment is not always necessary, but in light of the po­
tential for significant symptoms and the possibility of signif­
icant underlying cardiac disease, referral for cardiac evalua­
tion is warranted. If symptomatic patients do not respond to 
correction of known underlying causes, cardiac pacemaker in­
sertion may be necessary. Emergent office-based treatment 
for full sinus arrest consists of intravenous atropine or iso­
proterenol until definitive care can be arranged. 

Premature Atrial Complexes 
The terms premature atrial complexes (PACs) and atrial pre­
mature beats (APBs) are both used, and they represent the 
same phenomenon. Cardiac impulses are initiated in one or 
more ectopic atrial foci but are otherwise conducted as for a 
normal beat. They often occur in individuals with a normal 
heart and can be precipitated by anxiety, fatigue, ingestion of 
a number of substances (alcohol, tobacco, caffeine, sympath­
omimetic drugs), and possibly sleep deprivation. They can 
also occur in the presence of atrial enlargement, CHF, myo­
cardial ischemia and infarction, pericarditis, or as a response 
to hypoxia, elevated local pH, or electrolyte imbalance. 

The APBs are usually asymptomatic, but patients may pres­
ent with palpitations. Physical examination is nonspecific, ex-



77. Cardiac Arrhythmias 651 

Table 77.5. Treatment of Choice and Alternative Treatments for Common Cardiac Arrhythmias 

Arrhythmia Treatment(s) of choice Alternative treatment 

Sinus bradycardia 

Sinus pause/arrest 

Atrial premature beats, 
junctional premature beats 

Sinus tachycardia 

Atrial tachycardia 

Multifocal atrial tachycardia 

AV nodal reentrant tachycardias 
(SVT) and AV reciprocating 
tachycardias ("preexcitation") 

Atrial fibrillation 

Atrial flutter 

1 5t-degree AV block and 2nd­
degree (Mobitz type 11 

2nd-degree (Mobitz type II) and 
3rd-degree AV block 

Ventricular premature beats 

Ventricular tachycardia, 
nonsustained 

Ventricular tachycardia, 
sustained 

Ventricular fibrillation 

Atropine (emergent) 
Pacemaker 

Atropine (emergent) 
Pacemaker 

Treatment often not necessary 

Beta-blockers 

Beta-blockers 
RFA (curative) 

IV verapamil (conversion) 
Beta-blockers, verapamil 

IV adenosine (conversion) 
IV verapamil (conversion) 
Carotid sinus pressure, vagal maneuvers 

(conversion) 
Beta-blockers (prophylaxis) 
Calcium channel blockers (prophylaxis) 
RFA (curative) 

DC cardioversion 
Amiodarone 
Beta-blockers 
Calcium-channel blockers 
Digoxin 
Aspirin, coumadin (CVA prevention) 

DC cardioversion 
Rapid atrial pacing (conversion) 
Beta-blockers 
Calcium channel blockers 
RFA of reentrant circuit (curative) 

Treatment often not necessary 

Pacemaker 

Treatment often not necessary 

With no heart disease: no treatment 
necessary 

With heart disease and VT on EP study: 
implantable cardiac defibrillator 

With heart disease and no VT on EP study: 
treat heart disease (see text) 

ACLS protocol, transfer for definitive care 
Postevent: implantable cardiac defibrillator 

ACLS protocol, automatic external 
defibrillator, transfer for definitive care 

Postevent: implantable cardiac defibrillator 

Isoproterenol 

Beta-blockers, verapami I 

Verapamil 

Verapamil 

RFA of AV node plus pacemaker 

IV esmolol (conversion) 
DC cardioversion 
Pacemaker 
Class IC antiarrhythmics (prophylaxis) 
Class III antiarrhythmics (prophylaxis) 
Digoxin (conversion and prophylaxis; 

use with caution) 

Class I antiarrhythmics 

Class III antiarrhythmics 
RFA of ectopic focus (if present) 
RFA of AV node plus pacemaker 
Surgical ablation (Cox maze procedure) 

Ibutilide (conversion) 
Class IA antiarrhythmics 
RFA of AV node plus pacemaker 

Pacemaker (symptomatic Mobitz type I) 

Beta-blockers 
Amiodarone 

With heart disease: amiodarone 
EP study with RFA of ectopic focus 

ACLS = advanced cardiac life support; AV = atrioventricular; eVA = cerebrovascular accident; EP = electrophysiologic; RFA = 
radiofrequency ablation; VT = ventricular tachycardia. 

cept for signs of underlying conditions. On BeG (Fig. 77.1a), 
the amplitudes and axes of ectopic P waves differ from that 
seen in sinus rhythm, as a different part of the atrium is de­
polarizing. The PR interval of the APB is usually prolonged, 
as conduction between the ectopic focus to the A V node is 
slowed. A prolonged PP interval is often seen between the 
APB and a subsequent normal beat. The QRS complex ap­
pears normal, unless aberrant conduction bypassing the A V 
node or ventricular conduction disturbance is also present. 

APBs may occur in patterns such as bigeminy or trigeminy, 
in couplets, or as short runs. 

Treatment is directed at correcting the underlying cause 
but is otherwise not necessary. In patients with an unaccept­
able level of symptoms, verapamil or beta-blockers can be 
used to suppress APBs with relatively ntild side effects. How­
ever, clinicians should carefully consider the risklbenefit ra­
tio of drug therapy for this benign condition before initiat­
ing drug therapy. 
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Figure la: Premature atrial complexes (atrial premature beats) [beats #3,6,9) 
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Figure Ib: Sinus tachycardia 

III, IIII IIII 
Figure Ie: Multifocal atrial tachycardia 

Figure Id: SupraventricuIar taehycardla 

Figure Ie: AV reciprocating tachycardias (tlpreexcltationtl syndromes) 
[example: WoHr-Parklnson-White syndrome) 

.. 
Fig. 77.1. Selected supraventricular arrhythmias: sample electrocardiogram (ECG) tracings. ECG leads from which 
tracings were obtained are listed in the lower left corner. See text for discussion of specific ECG features of each ar­
rhythmia. 



Supraventricular Tachyarrhythmias 
Increased experience with EP studies and our growing knowl­
edge of molecular genetics have combined to fundamentally 
change our understanding of the supraventricular tach­
yarrhythmias (SVTs). SVTs include all tachyarrhythmias that 
originate above the bifurcation of the bundle of His, and are 
present in roughly 1 % of the United States population. 1] Ter­
minology in this area is evolving and confusing. A practical 
way to stratify SVTs is by involvement of the A V node: 
A V -node-dependent arrhythmias are more responsive to med­
ications or procedures that slow or block conduction at the A V 
node than are independent arrhythmias that bypass the node. 
Reentry is now believed to be the underlying mechanism of 
most SVTs, with a smaller proportion caused by abnonnal au­
tomaticity or triggered activity without a bypass tract. 

Sinus Tachycardia 
Sinus tachycardia consists of normally conducted cardiac im­
pulses originating in the sinus node at a rate of over 100 bpm. 
It may be asymptomatic or symptomatic, often described by 
patients as "palpitations" or a "racing heart." This rhythm is 
an appropriate response to the need for increased cardiac out­
put and can be a normal finding in distressed or exercising 
individuals. However, its occurrence at rest is not nonnal 
and should lead to a search for an underlying cause. Possible 
causes include hyperthyroidism, fever, anemia, hypoxia, CHF. 
hypovolemia, anxiety, caffeine or other stimulants, illicit drug 
ingestion, and medication use (common nonprescription med­
ications such as cold preparations with sympathomimetic ef­
fects, as well as tricyclic antidepressants, prazosin, and theo­
phylline). Tn some cases a reentrant process at the SA node 
may be the cause. 

Symptoms are generally nonspecific, although in patients 
with underlying ischemic heart disease sinus tachycardia can 
precipitate acute ischemia. The EeG (Fig. 77 .1 b) is nonnal 
except for the rate; all waves and complexes have normal mor­
phology. Evaluation depends on the likelihood of significant 
underlying illness. 

Treatment is directed at the underlying cause. Treatment 
with rate-lowering drugs is indicated only for relief of he­
modynamically significant symptoms (syncope, near-syn­
cope, ischemia) when no underlying cause can be found. 

Atrial Tachycardia 
Atrial tachycardia (also known as automatic or paroxysmal 
atrial tachycardia) might be considered a variant of sinus 
tachycardia, in which an ectopic atrial pacemaker or an in­
traatrial reentry mechanism initiates a rapid regular rhythm 
using the normal conduction system. The heart rate may vary 
from 100 to 300 bpm, depending on whether A V block is 
present. Atrial tachycardia with A V block is strongly associ­
ated with digoxin intoxication; otherwise, it has many of the 
same precipitating factors as sinus tachycardia. It can be dis­
tinguished from sinus tachycardia by the appearance of ab­
nonnal P waves or by retrograde or nonconducted P wavcs 
when some degree of A V block is present. 

Treatment depends on the cause. If symptoms are signifi­
cant, treatment with rate-lowering drugs may be indicated. 
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Referral to a cardiologi~t for an EP study may allow identi­
fication and ablation of a causative intraatrial reentry tract. 

Multifocal Atrial Tachycardia 
Multifocal atrial tachycardia (MAT) is characterized by the 
appearance of multiple ectopic atrial foci, with a rapid and 
slightly irregular rhythm the result of transmission of these 
multiple foci through the A V node. It is usually associated 
with respiratory failure due to chronic pulmonary disease, al­
though it is also seen with chronic heart disease and with the 
use of thioxanthene drugs. Hypoxia and hypokalemia have 
been hypothesized as the major causative mechanisms.47 

The arrhythmia itself rarely causes symptoms, but the un­
derlying condition is usually all too clear. Because the pulse 
is often irregularly irregular, MAT can be mistaken for atrial 
fibrillation on clinical examination. The ECG (Fig. 77.1c) 
shows an atrial rate over 100 bpm with at least three distinct 
P wave morphologies. The PP, PR, and RR intervals are ir­
regular due to the varying conduction pathways, and some P 
waves are not conducted. If the ectopic P waves are of low 
amplitude, the ECG can also resemble that seen with atrial 
fibrillation. 

Treatment is directed at correcting the presumed metabolic 
abnonnalities. Administration of supplemental oxygen for 
pulmonary failure or treatment of associated CHF may alle­
viate hypoxia. Intravenous bolus administration of verapamil 
has been shown to convert MAT to sinus rhythm, and oral 
verapamil or beta-blockers can slow the ventricular rate. How­
ever, these medications are often poorly tolerated in MAT pa­
tients with severe cardiac or pulmonary disease, and drug ther­
apy is usually reserved for patients who develop ischemia or 
hemodynamic instability. Patients refractory to drug therapy 
may henefit from A V nodal ablation followed by pacemaker 
insertion. IO. 12 

A V Nodal Reentrant Tachycardias 
Many clinicians recognize A V nodal reentrant tachycardia 
(A VNRT) by the commonly used tenn paroxysmal supraven­
tricular tachycardia (PSVT). It consists of a regular and rapid 
rhythm, usually between 140 and 220 bpm, caused by a reen­
try mechanism dependent on a dual conduction pathway 
within the A V node. Regular beats are transmitted through 
the node along a "fast" pathway. A premature atrial beat ini­
tiates (he arrhythmia; it is blocked from antegrade passage 
through the fast pathway during its refractory period but trans­
mitted antegrade through a "slow" pathway in the node. This 
impulse is then transmitted both ante grade to the ventricles 
and retrograde through the fast pathway (now nonrefractory) 
hack to the slow pathway, where the process is repeated. This 
arrhythmia is often seen in young, healthy individuals with 
otherwise nonnal hearts, but it may occur with myocarditis, 
cardiac ischemia, chronic obstructive pulmonary disease 
(COPD), or other conditions potentially affecting A V nodal 
function. 

Many patients are asymptomatic during episodes. Young 
patients may note only palpitations but may also have asso­
ciated weakness, dizziness, or mild dyspnea; they are usually 
hemodynamically stablc during an episode. Older patients, 
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particularly those with underlying cardiac or pulmonary dis­
ease, may develop angina, CHF, or cerebrovascular insuffi­
ciency during episodes; syncope is rarely reported. Cardiac 
auscultation reveals a regular, rapid rhythm. The ECG (Fig. 
77.ld) shows a regular rhythm with normal QRS complexes 
(unless aberrant ventricular conduction is also present), but P 
waves are abnonnal owing to retrograde conduction. Tn many 
cases of A VNRT, P waves are absent as atria depolarize at 
the same time as the ventricles. In other cases, a slight dif­
ference in depolarization timing creates slurs in the normal 
QRS due to atrial activity. 

Treatment depends in large part on the level of symptoms 
and the patient's hemodynamic stability. Unstable patients re­
quire emergent conversion by DC cardioversion or intra­
venous bolus administration of adenosine, verapamil, or es­
molol. Intravenous adenosine is currently the treatment of 
choice in many centers, as it terminates SVT in more than 
90% of cases.48 Other class I antiarrhythmics may produce 
conversion to sinus rhythm at high rates, but their high 
risklbenefit ratios essentially preclude their use in this setting. 
Rapid digitalization has been used for urgent conversion in 
the past with high success rates, but it does not result in im­
mediate correction and may predispose to the development of 
other arrhythmias. l3 Nonpharmacologic techniques such as 
carotid sinus massage, Valsalva maneuver, or other vagal ma­
neuvers such as facial ice bag application or ice bucket im­
mersion prolong A V node refractory periods and can produce 
conversion to sinus rhythm in selected situations. 

Once converted to sinus rhythm, several drugs are effec­
tive in preventing recurrence, including oral verapamil, dilti­
azem, beta-blockers, and digoxin. Because digoxin appears to 
exert its effect indirectly through the vagus nerve, exercise 
may lead to recurrence of SVT in patients treated with this 
drug. Class IC and class III agents have shown some success 
in preventing recurrence of SVT but in general are less de­
sirable because of their high incidence of side effects. 

Asymptomatic SVT in young, healthy patients generally 
does not require treatment. Infrequent symptomatic episodes 
may be treated with the nonpharmacologic techniques de­
scribed above as wen as by preventive phannacotherapy. 
Some patients may be able to administer self-treatment at the 
onset of SVT, using either the Valsalva maneuver or a single 
dose of medication (oral propranolol or verapamil or sublin­
gual verapamil). 

Nonpharmacologic therapeutic interventions aimed at elim­
inating the reentrant pathway have developed rapidly in re­
cent years. RFA has been widely and successfully employed 
and may be the most cost-effective approach to therapy for 
patients with breakthrough SVT while on medication.36 

A V Reciprocating Tachycardias 
Atrioventricular reciprocating tachycardias (AVRTs), also 
known as "preexcitation" syndromes or accessory pathway 
arrhythmias, are characterized by a regular, rapid rhythm, usu­
ally between 140 and 220 bpm. They are caused by an anatom­
ically distinct accessory pathway that conducts in retrograde 
fashion from ventricle to atrium, establishing a reentry circuit 
between the A V node and the pathway that causes paroxys-

mal bursts of supraventricular tachycardia. The reentry can 
be either orthodromic (antegrade transmission to the ventri­
cles through the normal pathway for a normal QRS complex 
during tachycardia, retrograde transmission to the atria 
through the accessory pathway) or antidromic (antegrade 
transmission to the ventricles through the accessory pathway, 
which may alter the QRS). It is technically more correct to 
say that preexcitation syndromes cause A VRTs, as tachycar­
dia is the intermittently occurring consequence of the pres­
ence of the pathway. The two best known examples of A VRT 
are the Wolff-Parkinson-White (WPW) and Lown-Ganong­
Levine (LGL) syndromes. 

This condition is often seen in young adults with otherwise 
normal hearts, but it is also associated with hypertrophic car­
diomyopathy, several congenital cardiac anomalies, and pos­
sibly mitral valve prolapse. Patients have the same range of 
symptoms as seen with other types of SVT. Unlike most 
A VNRTs, preexcitation syndromes can be diagnosed between 
episodes by their ECG appearance. The classic ECG appear­
ance of WPW between episodes of tachycardia is a short PR 
interval «0.12 second) and a widened QRS complex with a 
slurred up-sloping initial component called the delta wave 
(Fig. 77.1 e). With orthodromic conduction, episodes of tachy­
cardia will have an ECG appearance indistinguishable from 
other types of SVT; however, delta waves can be seen dur­
ing tachycardia in antidromic conduction, and if large can 
cause a widened QRS complex easily mistaken for ventricu­
lar tachycardia. LGL syndrome is less unique in its ECG ap­
pearance, consisting of a short PR interval «0.12 second) 
and a normal QRS. leading some experts to question whether 
it simply represents a short but otherwise normal atrial con­
duction process in patients with A VNRT from other causes. 

Treatment follows the same general principles as for SVT. 
Digoxin should be used with caution, as it may cause emer­
gence of other arrhythmias, and verapamil may cause heart rate 
acceleration rather than conversion in those with WPW syn­
drome. Surgical ablation of the accessory pathway has largely 
given way to RFA as the curative therapy of choice. 1O,13 

Atrial Fibrillation 
Atrial fibrillation (AF) is the most common sustained 
supraventricular arrhythmia and is primarily a disease of eld­
erly patients, by one estimate currently affecting over 2.3 mil­
lion U.S. adults, including 4% of adults over 60 years of age 
and 9% of those over 80.49 It represents a major cause of mor­
bidity and mortality in the United States, particularly due to 
its association with embolic stroke. A tremendous research 
effort has been targeted to determine its mechanism and op­
timal management. It now appears that AF represents a 
chaotic fonn of intraatrial reentry involving multiple circuits 
generating 350 to 700 wavelets per minute with variable con­
duction through the atrium and the rest of the conduction sys­
tem. [n some patients, an ectopic focus in or near the pul­
monary veins has been identified as the source of the reentrant 
activity.5o Over time, these reentrant circuits alter the electri­
cal milieu to promote maintenance of the arrhythmia in a 
process called electrical remodeling, leading to the new apho­
rism that "AF begets AF."Sl Although a few cases may oc-
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cur in elderly patients with otherwise normal hearts ("lone sound of variable intensity, often a variable pulse, and other 
AP'), it is most commonly seen in patients with increased clinical findings consistent with underlying disease(s). The 
atrial mass, valvular heart disease, and other types of chronic ECG (Fig. 77.2a,b) is characterized by an irregular, wavy 
cardiac or pulmonary disease. In patients with underlying car- baseline representing chaotic atrial depolarization, the ab­
diac or pulmonary disease, any of the general causes of ar- sencc of P waves, and irregularly appearing QRS complexes. 
rhythmias listed in Table 77.1 can precipitate AF. A ventricular rate of more than 100 bpm is labeled a "rapid" 

Atrial fibrillation can present as either a sustained or in- ventricular response, between 60 and 100 bpm a "moderate" 
termittent arrhythmia. Symptoms mayor may not be present response, and less than 60 bpm a "slow" response. Slow ven­
and range from palpitations to dizziness to exacerbation of tricular rates suggest A V nodal disease, hypothyroidism, or 
associated chronic conditions~ in the elderly, syncope and falls the presence of drugs that increase A V node refractory time 
may occur as a consequence of poor perfusion. Cardiac au>;- (digoxin, beta-blockers, calcium channel blockers, and possi­
cultation reveals an irregularly irregular rhythm, a first heart bly class I antiarrhythmics). 

Figure 18: Atrial fibrillation witb slow ventricular response 

!il 
Figure 2b: Atrial fibrillation witb rapid ventricular response 

Figure 2c: Atrial flutter 

with 4:! AV conduction 

with2:! AV 

Fig. 77.2. Atrial fibrillation and flutter. Sample ECG tracings for atrial fibrillation with slow and rapid ventricular re­
sponse and atrial flutter. ECG leads from which tracings were obtained are listed in the lower left corner. 
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A detailed discussion of the management of atrial fibrilla­
tion is beyond the scope of this chapter, but important man~ 
agement principles for common clinical situations can be de­
scribed. If AF precipitates acute CHF, hypotension, syncope, 
cerebral hypopedusion, or angina at rest, or if patients are 
otherwise hemodynamically unstable, urgent !reabnent (usually 
in the hospital or emergency deparbnent setting) is required. 
This situation is most likely to occur with AF with a rapid ven­
tricular response. Because a significant proportion of unstable 
AF patients may have had an acute MI, clinicians should care~ 
fully consider this possibility when evaluating the patient. Car­
dioversion can be attempted in the emergency or inpatient set~ 
ting for unstable patients, but caution is needed to minimize 
the risk of embolism at the time of conversion. When time 
allows, drug therapy can be initiated with digoxin, beta­
blockers, verapamiI, or diltiazem to help control the ventricu­
lar rate and increase the likelihood of successful cardioversion. 

In the clinically stable patient with newly diagnosed AF, 
the duration of the episode and the presence of underlying 
cardiac disease are the main factors detennining treatment. In 
patients with good cardiac function, spontaneous conversion 
to sinus rhythm (SR) within 24 hours of onset is cornmon.52 

In patients with known duration of AF less than 48 hours and 
no significant cardiac disease, active treatment is also likely 
to result in conversion to SR; after acute anticoagulation, ei~ 
ther DC cardioversion or medication (IV ibutilide or oral 
propafenone, flecainide, or quinidine) has shown good suc­
cess in tenninating AF.50 For patients with over 48 hours or 
unknown duration of AF or with underlying cardiac disease, 
TEE can be used to guide therapy. If TEE shows no evidence 
of atrial thrombus or stasis, heparinization and DC car­
dioversion followed by 4 weeks of anticoagulation with war­
farin has been shown to be safe and effective in restoring SR 
in the short term.8 If thrombus or stasis is present on TEE, 3 
weeks of therapeutic anticoagulation with warfarin, followed 
by DC cardioversion and at least 4 more weeks of anticoag­
ulation, is the current recommendation. 

The long-term success of cardioversion depends primarily 
on the patient's age, duration of AF, underlying disease, and 
left atrial diameter, but in most patients AF recurs after car~ 
dioversion.50,53 Despite the theoretical appeal of maintenance 
drug therapy to prevent recurrence, its role is controversial. 
Clinical trials have shown both improved success in main­
taining SR and excess mortality from proarrhytbmic side ef­
fects.l7 .54,55 Amiodarone appears to offer the best combina­
tion of effectiveness and safety in this role, although 12~month 
recurrence rates are still high. 55 Some experts recommend DC 
cardioversion alone for a fIrst AF episode, with cardioversion 
followed by amiodarone for a first relapse." For patients with 
an ectopic focus near the pulmonary veins, RF A to eliminate 
the focus offers a potential cure for AF, but preliminary re~ 
ports have yielded inconsistent results.56•57 RFA of the AV 
node followed by permanent pacemaker insertion may be nec­
essary in symptomatic patients refractory to other treatment. 

Paroxysmal AF can be considered a special case of symp­
tomatic recurrent AF, and results of clinical trials of drug ther­
apy mirror those for maintenance drug therapy. Several drugs, 
including propafenone, flecainide, and sotalol, increase the 

length of time between paroxysms but do not abolish them, 
and may predispose to proarthythmia. 19•50 

In general, management of persistent or recurrent AF should 
not focus on restoring and maintaining sinus rhythm but on 
maximizing ventricular function and reducing the risk of 
stroke, which approaches 6% per year in AF patients.58 Three 
types of antiarrhythmic drug can be used to block A V node 
conduction, slow a rapid ventricular rate, and improve ven~ 
tricular function: digoxin, beta-blockers, and calcium channel 
blockers. Digoxin has been used extensively in elderly patients 
because of its effectiveness in enhancing left ventricular con­
tractility, but it may be less effective in controlling the rate 
than either of the other two medications. Digoxin and atenolol 
have been used in combination with some success.56 Unfor­
tunately, beta-blockers and calcium channel blockers (partic­
ularly verapamil) may precipitate or worsen CHF. 

Reducing the risk of stroke is the maior goal of Ireabnent 
of AF. The results of several clinical trials of stroke preven­
tion in AF support the use of warfarin in most clinical cir­
cumstances.'9-63 Pooled analysis of clinical trial data high­
lights several risk factors for stroke: mitral stenosis, 
hypertension (treated or untreated), previous transient is­
cheotic attack or stroke, CHF, left ventricular dysfunction, 
and age over 7S years.63--65 Unless contraindicated, warfarin 
is recommended for all patients with one or more risk fac­
tors, with either warfarin or aspirin recommended for those 
between 6S and 75 years of age with no risk factors. Aspirin 
is recommended for those under 65 with no additional risk 
factors, but there is little data on the effectiveness of aspirin 
in this group. Aspirin is indicated for those unable to use war~ 
farin, although its effectiveness is unknown. The risk of he~ 
morrhagic complications from warfarin can be minimized by 
dosing adjustment to maintain an international normalized ra­
tio (INR) between 2.0 and 3.0.65 

Atrial Flutter 
Atrial flutter is virtually always caused by a reentry circuit in 
the right atrium, which creates a wavefront of depolarization 
most often moving in a counterclockwise direction across the 
atria ("typical," "common," or "counterclockwise" atrial flut­
ter), but occasionally traveling clockwise ("atypical," "uncom­
man," ''rare,'' or "clockwise" flutter). It is associated with un­
derlying cardiac disease such as myocarditis, myocardial 
infarction, coronary artery disease, or acute ischemia. The un­
derlying atrial rate is approximately 300 bpm (250--350 bpm, 
although it can be higher), with the ventricull!r rate dependent 
on the degree of A V block present. If an A V bypass tract is 
present, I: 1 conduction occurs for a ventricular rate of about 
300 bpm, and conduction through a healthy A V node results 
in a 2: 1 block and ventricular rate of about 150 bpm. A higher 
degree of block (3:1 or 4:1) may occur with a diseased or fi­
brotic A V node, resulting in a ventricular rate of70 to 100 bpm. 

Patients may be asymptomatic, or symptoms may resem­
ble those seen with SVT or atrial fibrillation. Physical exam~ 
ination most often reveals a rapid heart rate, and hypotension 
or CHF may be seen if ventricular filling is low due to the 
rapid rate. Pulses may be variable and irregular if variable 
AV block is present. On ECG (Fig. 77.2c), the atrial rate is 



regular, usually between 250 and 350 bpm, and has a wave­
like or sawtooth pattern ("flutter waves") seen best in leads 
Il, III, and aVF, If 1:1 conduction occurs, these waves are 
hidden by QRS complexes; they may still be difficult to ap­
preciate with a 2: 1 block but can be seen more easily with a 
3: 1 or greater block. If atrial flutter is suspected in the setting 
of rapid ventricular rates, vagal maneuvers such as carotid si­
nus massage or an intravenous bolus of adenosine may in­
crease the A V block and reveal the sawtooth pattern. 

Atrial flutter is considered an unstable rhythm, and its ter­
mination is indicated whenever possible. If the ventricular rate 
is rapid, the patient is hemodynamical1y unstable, or under­
lying disease such as angina Of CHF is exacerbated, imme­
diate DC cardioversion under controlled circumstances is in­
dicated. In patients with severe underlying cardiac disease or 
on potentially arrhythmogenic medications such as digoxin, 
rapid atrial pacing in a cardiac laboratory setting may be a 
safer alternative for conversion to sinus rhythm. For more sta­
ble patients, reversible underlying conditions or precipitating 
factors can be corrected before conversion is attempted. Car­
dioversion is successful in restoring sinus rhythm in more than 
95% of cases.14 Although DC cardioversion and atrial pacing 
have been considered the preferred treatments, medical car­
dioversion with ibutilide is emerging as an acceptable alter­
native.66 Class lA, IC, or m antiarrhythmics can be effective 
as pretreatment before DC cardioversion or atrial pacing to 
increase the likelihood of sustaining sinus rhythm. Beta­
blockers, calcium channel blockers, or digoxin may slow a 
rapid ventricular rate but are not considered effective for con­
version to sinus rhythm. 

Drug therapy has been shown to be of limited effective­
ness in preventing recurrent atrial flutter. 14 In the absence of 
underlying heart disease, class IC agents flecainide and 
propafenone may be effective in reducing the number of re­
currences, but class IA and IC agents have been associated 
with serious side effects in patients with underlying heart dis­
ease. With improved atrial mapping techniques, RF A of the 
reentrant circuit has emerged as an effective and potentially 
curative treatment option; in patients with highly symptomatic 
atrial flutter unresponsive to other treatments, RF A of the A V 
junction followed by pennanent pacemaker insertion should 
be considered. 14 The association between stroke and atrial 
flutter is unclear at present, with conflicting reports regard­
ing risk of stroke after conversion to SR and with drug ther­
apy. Current opinion supports the use of warfarin for car­
dioversion, but no standard has emerged for long-term 
anticoagulation. 

Other AV Conduction Abnormalities 
Conduction disturbances in the A V node-His-Purkinje path­
way are a relatively common occurrence, ranging from asymp­
tomatic first-degree AV block to potentially lethal third­
degree A V block. A full description of the pathophysiology 
and electrophysiology of A V block is beyond the scope of this 
chapter, so a summary of the most common types follows. 

First-degree block (Fig. 77.3a) is commonly caused by in­
creased vagal tone or as a drug side effect (digoxin). It is char-
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acterized by a prolonged PR interval of more than 0.2 second 
with an otherwise normal ECG. Unless it is accompanied by 
significant bradycardia, treatment is not necessary. 

There are two varieties of second-degree A V block. 
Mobitz type I (Wenckebach block) (Fig, 77.3b) is often tran­
sient, occurring after cardiac surgery, during an acute MI, or 
with digoxin toxicity. It is characterized by a constant PP in­
terval, progressive prolongation of the PR interval, and short­
ening of the RR interval followed by complete block of an 
atrial impulse and a dropped beat. This rhythm may be per­
ceived on cardiac auscultation as grouped beats followed by 
a missed beat in a regular pattern. Treatment is generally not 
necessary. If significant bradycardia and hypoperfusion oc­
cur, a cardiac pacemaker may be needed, Mobitz type II block 
(Fig. 77.3c) is associated with damage to the His-Purkinje 
system, often due to organic heart disease. Its ECG appear­
ance is as a dropped beat after a normal P wave with other­
wise constant PR intervals. It is often associated with intra­
ventricular conduction delays and a slightly wide or atypical 
QRS complex. This pattern is usually not transient, as it is 
associated with damage to the conduction system, and is likely 
to progress to complete heart block, Treatment with a cardiac 
pacemaker is usually indicated.67 

Third-degree A V block (complete heart block) (Fig. 77 .3d) 
indicates complete absence of A V conduction. It is usually 
caused by serious organic heart disease. P waves are present 
but not conducted, and QRS complexes are usually atypical 
and widened, reflecting their junctional or ventricular origin. 
The ventricular rate is most often the idioventricular "escape" 
frequency of 30 to 40 bpm, but faster heart rates or episodes 
of asystole can occur. Treatment with a cardiac pacemaker is 
necessary. 

Ventricular Arrhythmias 
Most ventricular arrhythmias (VAs) arise from a reentry 
mechanism involving ventricular myocardium or the portion 
of the cardiac conduction pathway located below the A V 
node.68 Predisposing factors include ischemic or valvular 
heart disease, structural congenital anomalies, cardiomyopa­
thy, CHF. genetic mutations in ion channel proteins (the cause 
of congenital long QT syndrome), and autonomic hypersen­
sitivity. Their clinical importance lies in their association with 
SCD, which accounts for over 350,000 deaths in the U.S. an­
nually.69 In patients without underlying cardiac disease, the 
risk of SCD is low and treatment necessary only in special 
circumstances ["complex" V A such as ventricular tachycar­
dia (VT) or frequent multifocal ventricular premature beats]. 
However, the risk of SCD in V A is much higher in the pres­
ence of underlying cardiac disease, particularly CHF, car­
diomyopathy, or in the post-MI setring. The emergence of the 
ICD as an effective preventive intervention has reduced drug 
therapy to a secondary and supportive role in treatment of 
V A. Because most V As occur outside of the hospital setting, 
major efforts are now being made to integrate AEDs into out­
of-hospital resuscitation protocols. 

In general. in the routine office setting family physicians 
should diagnose this arrhythmia based on ECG, Holter mOll-
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Figure 3a: First-degree atrioventricular block 

Figure 3b: Second-degree atrioventricular block, Mobitz type I ("Wenckebach"block) 

, I 

Figure 3c: Second-degree atrioventricular block, Mobitz type II 
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Figure 3d: Third-degree atrioventricular block 
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Fig. 77.3. Selected atrioventricular (AV) conduction ab­
normalities: sample ECG tracings. ECG leads from which 
tracings were obtained are listed in the lower left corner. 
Note the progressive prolongation of the PR interval prior 
to the missed beat in Mobitz type I block (b), the fixed 

itoring, or cardiac event monitoring, and search for evidence 
of underlying cardiac disease or reversible precipitating fac­
tors before deciding on therapy. Drug therapy should be ini­
tiated with caution and only when clearly indicated. 

Ventricular Premature Beats 
Ventricular premature beats (VPBs) are the single most com­
mon cardiac arrhythmia and perhaps the most overtreated of 
all cardiac conditions. They are usually the result of reentry 
in ventricular myocardium or the terminal portion of the Purk­
inje system; one to several reentry circuits can be present in 

I ; i-I 
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PR interval priorto the missed beat in Mobitz type II block 
(c), and complete dissociation of atrial and ventricular de­
polarization in third-degree block (d). See text for dis­
cussion of specific ECG features of each arrhythmia. 

an individual. They commonly occur in the absence of un­
derlying heart disease and are precipitated by anxiety, emo­
tional stress, exercise, caffeine and other sympathomimetics, 
electrolyte or acid-base abnormalities, alcohol, and many 
medications. They also occur in patients with underlying heart 
disease and in the selling of aCUle ischemia or MI, acute in­
fection, CHF, chronic ischemia, cardiomyopathy, and some 
forms of valvular or structural heart disease, including mitral 
valve prolapse. 

The VPBs are most often asymptomatic and are found on 
routine auscultation or an ECG obtained for other reasons. 
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Patients with frequent VPBs may report palpitations, dizzi- seen as an early QRS, which is wide (>0.12 second), notched. 
ness, or weakness. On physical examination, VPBs are noted and slurred, and not preceded by a P wave. The T wave is of­
as an early beat with a following wmpensatory pause. The ten opposite in direction from the QRS due to aberrant repo­
ECG (Fig. 77Aa) shows baseline sinus rhythm with the VPB larization. A P wave following the QRS or embedded in the 

Figure 4a: Ventricular premature beats (premature ventricular complexes) 

Figure 4b: Nonsustained ventricular tachycardia 

Figure 4c: Sustained ventricular tachycardia 

Figure 4d: Ventricular fibrillation 

Figure 4e: Torsades de pointes (at initiation) 

Fig, 77.4. Selected ventricular arrhythrnia~: :,arnple [CG trdcings. [CG leads frorn which tracings were obtained are 
listed in the lower left corner. See text for discussion of specific ECG features of each arrhythmia 
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T wave may be seen, the result of retrograde conduction. The 
SA node is generally not depolarized by the VPB, creating a 
"compensatory pause" following the early beat; one sinus beat 
is suppressed due to a refractory myocardium and conduction 
system, but the regular SA node pacing is maintained. VPBs 
can be unifocal or muItifocal (the result of more than one 
reentrant focus), and can occur in patterns such as trigeminy 
(once every three beats), bigeminy, or couplets (two in a row). 

The Lown classification, formerly used to grade the risk of 
various types of VPB, has largely been replaced by the fol­
lowing treatment "rules." In patients without heart disease, 
VPBs are not associated with an increased risk of sudden 
death or other coronary events and generally should not be 
treated. In the presence of severe symptoms, a careful dis­
cussion of risks and benefits of therapy with patients should 
take place prior to initiating drug therapy. Beta-blockers are 
the first choice for therapy under most circumstances. The use 
of class I agents in patients with VPBs has been repeatedly 
shown to increase the risk of sudden death or coronary events, 
and these agents should be avoided. 18,l9,22 In the post-MI set­
ting, treatment with beta-blockers and angiotensin-converting 
enzyme inhibitors (ACEls), preferably in combination, has 
been shown to have a beneficial effect regarding mortality,7° 
Low-dose amiodarone may be helpful in patients who cannot 
use beta-blockers or ACEIs. Calcium channel blockers are not 
effective and should not be used. Some experts now recom­
mend that post-MI patients with VPBs undergo EP study so 
that patients at high risk for SCD (those with inducible VT) 
can receive an ICD.7l 

Ventricular Tachycardia 
Ventricular tachycardia (VT) is defined as the presence of 
three or more consecutive VPBs; it is further divided into non­
sustained VT (NSVT), lasting less than 30 seconds, and sus­
tained, lasting more than 30 seconds. It may be monomorphic 
(one site of origin) or polymorphic (two or more sites of ori­
gin). Monomorphic VT may occur in healthy individuals dur­
ing exercise, with vagal stimulation, or with excitement or 
fright, and may be causcd by any number of drugs or other 
substances, notably class I antiarrhythmics, tricyclic antide­
pressants, and phenothiazines. Polymorphic VT (torsades de 
pointes being the most familiar example) is associated with 
congenital long QT syndrome and organophosphate poison­
ing, and it can be precipitated by electrolyte abnormalities, 
digoxin, most antiarrhythmic and tricyclic medications, and 
medication combinations such astemizole and itraconazole. 
Either type of VT is commonly seen in the setting of acute 
MI and other serious heart disease. 

Nonsustained VT is often asymptomatic but may produce 
palpitations, weakness, and presyncope; sustained VT is 
rarely asymptomatic and presents with symptoms ranging 
from palpitations to sudden death. On auscultation the heart 
rate may be slightly irregular, with the pulse ranging from 
100 to 300 bpm. Other clinical findings vary. as cardiac per­
fusion changes from beat to beat. With monomorphic VT, /he 
ECG shows a single QRS morphology with the QRS dura­
tion more than 0.12 second and the T wave polarity opposite 
to the QRS polarity. Atrial activity is usually not discernible. 

Polymorphic VT (Fig. 77Ab) shows several QRS morpholo­
gies. Torsades de pointes (Fig. 77.4e) is characterized by al­
tcrnation of QRS polarity or amplitude (or both) in repeated 
cycles of 5 to 20 beats. 

Most experts do not recommend treatment for NSVT in the 
absence of underlying heart disease, as there appears to be no 
increased risk of SeD. If underlying heart disease is present, 
a careful search to identify those at high risk for SCD is in­
dicated. Various tests have been studied alone or in combi­
nation, including echocardiography, Holter monitoring, en­
hanced ECG-based methods (QT interval dispersion, T -wave 
alternans, heart rate variability, and signal-averaged ECG), 
baroreflex sensitivity, and inducibility ofVT on EP study, but 
no standard protocol has yet emerged. Many experts now rec­
ommend that patients with underlying heart disease and 
NSVT undergo an EP study, with the presence of inducible 
VT identifying high-risk patients who will benefit from rCD 
placement.71 The major role for drug therapy is in treatment 
of underlying cardiac disease: beta-blockers and ACE in­
hibitors reduce mortality post-MI and in CHF, but it is not 
clear whether they reduce the rate of SCD. Although amio­
darone has been shown to reduce mortality in patients at high 
risk for SCD,72 clinical trials directly comparing ICD place­
ment to amiodarone have confirmed the superior effective­
ness of ICDs.73.74 EP studies paired with RFA offer poten­
tially curative therapy for reentrant NSVT and are currently 
under study. 

Sustained VT (Fig. 77.4c) requires emergent treatment 
guided by current advanced cardiac life support (ACLS) pro­
tocols, followed by transfer to an appropriate facility for de­
finitive care. 

Ventricular Fibrillation 
Ventricular fibrillation (VF) is a state of chaotic ventricular 
activity caused by the random firing of multiple ectopic foci, 
probably due to a complex reentry mechanism.75 It may re­
suit from degeneration of VT and most often occurs in the 
setting of an acute ML The arrhythmia results in random, in­
effective activity in the ventricles, preventing effective blood 
circulation. Death occurs within minutes if effective resusci­
tation is not initiated. The ECG (Fig. 77 Ad) shows erratic os­
cillations without any recognizable complexes; an amplitude 
of more than 1 mm is termed "coarse" VF and is considered 
to be more amenable to defibrjlJation than "fine" VF, 

Treatment should begin immediately with cardiopulmonary 
resuscitation efforts as outlined in Basic Life Support (BLS) 
and ACLS protocols, including the use of AEDs as soon as 
possible.44 Transfer to the hospital for definitive care should 
occur as soon as possible. Patients who survive VF are can­
didates for ICD placement. 

Conclusion 
Although diagnostic and treatment options for patients with 
cardiac arrhythmias arc growing rapidly, successful manage­
ment still rests on a careful and thorough clinical approach to 
this problem, Family physicians should be able to (1) COf-



rectly diagnose common specific arrhythmias, (2) search for 
and treat underlying or predisposing conditions, (3) determine 
whether specific treatment is indicated and initiate therapy 
where possible, and (4) effectively work with consultants 
when specialized diagnostic or therapeutic approaches are 
required. 
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78 
Valvular Heart Disease 

Eric Walsh 

Introduction 
Timely and appropriate diagnosis and treatment of valvular 
heart disease is an important skill for family physicians. Ex­
cessive consultation and diagnostic testing of patients who 
present with murmurs creates unnecessary anxiety and cost. 
Yet the failure to make a timely diagnosis of valvular heart 
disease, or to refer when appropriate, can lead to irreversible 
cardiac damage, decreased functional status, and even death. 
In making the diagnosis of valvular heart disease, it is im­
portant to know the clinical maneuvers that can help refine 
the bedside diagnosis of murmurs. It is useful to know when 
third and fourth heart sounds (53 and S4) are abnormal, and 
how to distinguish innocent and physiologic rnunnurs from 
munnurs caused by valvular heart disease. 

Third Heart Sound 
An S1 i:;; considered normal in patients under 30 who have no 
other signs of heart disease. An 53 heard in patients between 
ages 30 and 40 is suspicious. In this age group, conditions 
such as thyrotoxicosis, pregnancy, anxiety, and postexercise 
states can cause an 53 not associated with heart disease. 

An S3 heard past age 40 should be considered a likely sign 
of heart disease. It can be caused by three types or cardiac 
disease: ventricular diastolic overload, ventricular dysfunc­
tion, and constrictive pericarditis. Ventricular diastolic over­
load is most commonly caused by mitral regurgitation or aor­
tic insufficiency. The S3 heard with these states of ventricular 
diastolic overload is almost invariably associated with a mur­
mur. An S3 not associated with a ventricular diastolic over­
load state suggests global ventricular dysfunction. Diastolic 
overload over long periods of time can lead to ventricular dys­
function, which is the most serious and irreversible cause of 
the S3' Other nonvalvular problems, such as chronic ischemia 
can also lead to global dysfunction and an S3' Pericardial dis-

ease can cause an S3' In the case of pericardial disease, it is 
the sudden deceleration of ventricular relaxation and filling 
caused by the pericardial pathology that creates the S3. 

Fourth Heart Sound 
There is debate about whether an S4 can be considered nor­
mal in the geriatric population, where there is some physio­
logic loss of ventricular compliance; but as a general rule, an 
audible S4 should be considered pathologic. In contrast to an 
53, which gets louder as ventricular compliance decreases, the 
54 becomes softer as the underlying ventricular dysfunction 
progresses. The underlying cardiac pathology leading to the 
production of an S4 is similar to the factors causing an S3, 
with two important additions: whereas an 53 is not heard with 
hypertrophic cardiomyopathy or left ventricular hypertrophy 
(L VH) caused by hypertension, an S4 is common with these 
conditions. 

Innocent and Physiologic Murmurs 
Between 90% and 95% of murmurs identified by family 
physicians are innocent or physiologic munnurs. Innocent 
munnurs are those present in patients with no cardiac pathol­
ogy. Murmurs are physiologic when there is an identifiable 
cause but the heart is normal. Examples of physiologic mur­
murs include the murmurs heard with anemia, thyrotoxicosis, 
the increased blood volume of normal pregnancy, and the high 
output slate caused by fever. 

Characteristics 
Murmurs can be appreciated in 50% to 60% of healthy chil­
dren, depending on the listening conditions and the coopera­
tion of the child. I Soft munnurs can be heard in 30% to 40% 
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of healthy adults. I Innocent murmurs are usually best heard 
along the left sternal border, between the second and the 
fourth intercostal spaces. Innocent murmurs are always sys­
tolic and are rarely louder than grade 216. In young patients 
innocent murmurs are evanescent and usually do not radiate 
to the carotid area. In older patients it can be more difficult 
to distinguish pathologic from innocent murmurs. The de­
creased compliance of the large arteries associated with ag­
ing can cause an innocent murmur to be heard in the neck. 
There are several associated findings that make the diagnosis 
of an innocent or physiologic murmur less likely. These find­
ings include the presence of more than one sound at SJ, ab­
normal splitting of S2, a loud or soft S" or a hyperdynantic 
or sustained ventricular impulse. 

Physical Maneuvers 
There are a number of simple bedside maneuvers useful for 
diagnosing an innocent versus a pathologic murmur. These 
maneuvers increase or decrease preload and increase after­
load. The presence of extrasystolic beats, which change the 
hemodynamics, can affect the quality of murmurs in ways that 
aid the diagnosis. 

Increased After/Dad 
The best method to increase afterload is the handgrip ma­
neuver. The physician instructs the patient to squeeze the ex­
aminer's hand as hard as possible, and the physician returns 
the pressure. The handgrip should decrease outflow murmurs, 
including innocent murmurs, physiologic murmurs, and patho­
logic aortic outflow murmurs. 

Decreased Preload 
Decreased preload is created by the Valsalva maneuver or by 
sudden sitting or standing. Both of these mechanisms cause 
decreased venous return to the heart. Decreased preload di­
minishes murmurs that are increased by blood volume, in­
cluding innocent murmurs, physiologic murmurs, outflow 
murmurs, and mitral and tricuspid regurgitation. The murmurs 
of mitral valve prolapse and hypertrophic cardiomyopathy 
should become louder with a decreased preload. 

Increased Preload 
Two simple maneuvers can increase preload. The first is lift­
ing the patient's legs while the patient is in the supine posi­
tion. The second is asking the patient to squat. Increased pre­
load should dilate, to some extent, the left ventricle and 
thereby decrease the murmurs caused by mitral valve prolapse 
and hypertrophic cardiomyopathy. The effect of increased 
preload on other murmurs is variable, but most outflow mur­
murs become louder with this maneuver. 

Ectopic Beats 
A premature ventricular beat creates a diagnostic opportunity. 
If the murmur is an aortic stenosis murmur, it becomes louder 
after an extrasystolic beat because of the increased pressure 
gradient across the stenotic valve. The prolonged diastole does 
not affect most flow munnurs or the murmur caused by mi­
tral regurgitation. 

Valvular Heart Disease 
Incidence 
An important clinical issue is the incidence in the general pop­
ulation of heart murmurs caused by heart disease. If a heart 
munnur is heard, what is the likelihood that it is caused by 
heart disease? The incidence of valvular heart disease in the 
general population is difficult to detennine. Murmurs and the 
pathology that causes them can resolve spontaneously. The 
loud childhood murmur of a ventricular septal defect can dis­
appear when the defect closes spontaneously. Murmurs can 
disappear as the pathology worsens; for example, a mitral re­
gurgitant murmur can disappear as the left atrial pressure rises 
and left ventricular failure occurs. Murmurs that are not patho­
logic can become so later in life. A bicuspid aortic valve can 
produce a murmur without a significant gradient early in life, 
but as valvular calcification develops, significant aortic steno­
sis can appear. Lastly, the incidence of valvular heart disease 
depends on the methods by which it is sought: the rmdings on 
clinical exantination, echocardiography, and autopsy differ. 

Good raw data regarding the incidence of valvular heart 
disease in the general (male) population were obtained in 
World War I, during which time 2.5 ntillion young men from 
their late teens to about 30 years old were examined by anny 
doctors" A total of 85,143 men (3.4%) were classified on 
clinical grounds as having valvular heart disease; 73.4% were 
diagnosed as having mitral regurgitation, and the remaining 
26.6% were about evenly distributed between mitral stenosis, 
aortic stenosis, and aortic regurgitation, with a small number 
having right-sided valvular heart disease and nonvalvular 
heart murmurs such as patent ductus arteriosus (PDA) or ven­
tricular septal defect (VSD). Since World War I the incidence 
of rheumatic heart disease has declined, making mitral steno­
sis, which is almost solely caused by rheumatic disease, much 
rarer. 

The use of echocardiography and autopsy increases esti­
mates of the frequency of valvular heart disease. A survey of 
18,132 autopsies showed that 6.3% of patients at autopsy had 
valvular heart disease, 49% involving the mitral valve, 42% 
the aortic valve, 9% the tricuspid valve, and 0.3% the pul­
monic valve.3 A study of patients over 65 years old found 
that aortic stenosis was present in 2% overall, with a twofold 
increase in incidence for each 10 years of life.4 In 1999, the 
Framingham Heart Study reported a series of 3,589 color 
Doppler echocardiograms done on participants between 26 
and 83 years old in that ongoing study. The study reported 
on valvular incompetence, but not valve stenosis. 

Using this sophisticated technology, the incidence ofvalvu­
lar incompetence was much higher than previously reported: 
mitral regurgitation was found in 19.1 %, and aortic regurgi­
tation in 10.8%. But when ''trivial'' and ''mild'' valvular in­
competence are excluded from the analysis, the incidence of 
"moderate" or "severe" valvular incompetence is reported as 
1.9% for the mitral valve, and 0.69% for the aortic valve.s In­
terestingly, a decreased body mass index (BMI) was associ­
ated with an increased risk for mitral but not aortic incom­
petence. A report from the Strong Heart Study, which 
evaluated ecbocardiographic data from 3,486 Native Ameri-



cans, found mitral regurgitation in 21.0% of participants, al­
though regurgitation was moderately severe in only 0.3% and 
severe in only 0.2%,6 This study also confirmed the associa­
tion of lower BMI, as well as female gender, older age, and 
higher blood pressure with mitral regurgitation.6 

More recently, the use of anorectic drugs for weight loss, 
specifically dexfenfluramine, has been associated with an in­
creased risk of the development of valvular regurgitation, 
most commonly mitral, but also tricuspid and aortic regurgi­
tation (odds ratio 3.1; 95% confidence interval 1.34-7.13)7 
There is reassuring evidence that clinical auscultation is an 
adequate method of screening for valvular lesions associated 
with dexfenfluramine, and that discontinuing the drug prob­
ably halts progression of the valvular lesions.7,8 

Mitral Valve Regurgitation 
Etiology 
There are a large number of causes of mitral regurgitation. 
Degenerative lesions include the myxomatous change of mi­
tral valve prolapse and the congenital abnormalities of Mar­
fan syndrome, Ehlers-Danlos syndrome, and others. Degen­
erative changes also include mitral annulus calcification. 
Inflammatory and infective causes of mitral regurgitation in­
clude endocarditis, rheumatic fever, lupus, and scleroderma 
(see Chapters 82 and \13). Ischemia is one of the most im­
portant causes of mitral regurgitation. Mitral regurgitation in 
the setting of ischemia is due to dysfunction of the papillary 
muscles and/or remodeling of the ventricle. There is a statis­
tically significant association of mitral regurgitation with in­
creasing age, hypertension, and a lower BMP 

Symptoms 
Mitral regurgitation may progress for decades without caus­
ing symptoms. Symptoms usually occur insidiously. The first 
symptom is usually fatigue because of decreased cardiac 
output. Later dyspnea, orthopnea, and paroxysmal nocturnal 
dyspnea occur as the left atrial pressure and pulmonary vas­
cular pressure rise. The causes of rapid progression of symp­
toms with mitral regurgitation include the onset of atrial fib­
rillation and severe papillary muscle dysfunction or rupture. 

Physical Findings 
The pulse associated with mitral regurgitation is collapsing in 
nature. The apical impulse is hyperkinetic and becomes lat­
erally displaced and more diffuse as the disease progresses. 
The heart sounds are unremarkable. It is unusual to hear an 
S4, and the presence of an S3 indicates advanced disease. The 
munnur of mitral regurgitation is a holosystolic munnur. It is 
described as plateau in intensity and blowing in quality. 
Throughout most of the natural history of mitral regurgita­
tion, the murmur starts at 51 and ends at 52. As left atrial pres­
sure and pulmonary pressure rise, the murmur may end be­
fore 52. The murmur of mitral regurgitation becomes softer 
during the late stages of the disease. 

Increasing afterload should increase the intensity of the 
munnur. Decreasing preload should make the murmur softer, 
and increasing preload usually makes little or no difference 

78. Valvular Heart Disease 665 

in the munnur. When there is a premature beat and a com­
pensatory pause, the munnur of mitral regurgitation does not 
change appreciably in the postextrasystolic beat. 

Natural History, Complications, Medical 
Therapy, and Timing of Surgery 
As Stapleton' suggested, "mitral incompetence is the most be­
nign of left heart valvular lesions .... Patients may do well on 
medical therapy for years after the onset of symptoms." Med­
ical therapy consists of afterload reduction with angiotensin­
converting enzyme (ACE) inhibiting agents. As left ventricular 
function declines, digoxin and diuretics may be added. Atrial 
fibrillation is a late occurrence and requires rate control. Atrial 
fibrillation usually denotes marked atrial enlargement, and elec­
trical cardioversion is rarely successful on a long-term basis. 
The timing of surgery is more controversial for mitral regurgi­
tation than for other valvular heart disease because of the rela­
tively slow course of progression in most cases. Clear indica­
tions for valve replacement include left ventricular (LV) failure 
caused by mitral regurgitation, hemodynamic decompensation 
with decreased cardiac output (even with normal ejection frac­
tion) at rest or with exercise, and rapid (more than 2 em per year 
as measured by echocardiography or chest radiography) increase 
in ventricular size.9 More recently, criteria for early replacement 
of the mitral valve in patients selected as high risk based on low 
LV ejection fraction (>45%) or low right ventricular (RV) ejec­
tion fraction (>30%) bave been proposed.1O Mitral regurgita­
tion that is secondary to ischemia carries a worse prognosis, and 
mitral valve replacement should be considered earlier than in 
nonischemic mitral regurgitation. Decisions about valve re­
placement at the time of coronary artery bypass graft (CAB G) 
surgery should be made on grounds of the severity of heart fail­
ure symptoms and LV function, and the clinical severity of re­
gurgitation. Often this is best assessed by intraoperative trans­
esophageal echocardiography (TEE)ll Mitral regurgitation as 
a result of myocardial infarction (MI) worsens prognosis inde­
pendently of other variables, including age and ventricular func­
tion. Patients with mitral regurgitation secondary to an MI had 
a 5-year total mortality of 62% :t 5% vs. total mortality in the 
control group with MI but no mitral regurgitation of39% :t 6%. 
The 5-year cardiac mortality in the group with post-MI mitral 
regurgitation was 50% :t 6% vs. 30% :t 5% mortality in the 
control group (both p < .OOI)ll 

Mitral Valve Prolapse 
Mitral valve prolapse warrants special mention for a number 
of reasons. While mitral valve prolapse was previously 
thought to be common, recent evidence indicates a prevalence 
of about 2%.12 There are several unique aspects to the his­
tory and physical examination in patients with mitral valve 
prolapse, and treatment modalities differ in some ways from 
other causes of mitral regurgitation. In addition, some clini­
cians have postulated the existence of a mitral valve prolapse 
syndrome,13 which involves diffuse autonomic and connec­
tive tissue pathology. 

Mitral valve prolapse is caused by a combination of fac­
tors. There is an abnonnality of the connective tissue in the 
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mitral valve, which leads to myxomatous degeneration of the 
valve and the chordae. Excessive or redundant mitral valve 
tissue is present and there is often an increased orifice size. 
Lastly, the length, position, or physiologic function of the pap­
illary muscle and chordae apparatus is abnormal. 

Symptoms and Physical Findings 
The symptoms of mitral valve prolapse that relate to mitral 
regurgitation are the same as those seen with other causes of 
mitral regurgitation. Until recently, it had been reported that 
palpitations, caused by ventricular ectopy or exaggerated 
awareness of the heartbeat, and atypical chest pain were more 
common in patients with mitral valve prolapse. A recent study 
of mitral valve prolapse, using the Framingham database, has 
called that association into question.12 

The mitral valve prolapse syndrome has been defined as 
mitral valve prolapse associated with increased autonomic 
tone. Studies have shown increased catecholamine levels and 
changes in diurnal variation of catecholamine levels in some 
patients with mitral valve prolapse. In addition, these patients 
have abnormalities of J3-adrenergic receptors and evidence of 
decreased intravascular volume.2 Patients with this syndrome 
may complain of anxiety and show signs of increased adren­
ergic tone, such as unexplained elevations of the resting pulse. 
On physical examination SI and S2 are normal, and S3 and 
S4 are usually not present. 

Mitral valve prolapse is different from other causes of mi­
tral regurgitation because of the presence of a high-pitched 
mid-systolic click and the fact that the murmur is not holosys­
tolic. The munnur is mid- to late systolic, follows the click, 
and often ends before S2. The fmdings in mitral valve pro­
lapse are inconstant. There may be no click or murmur one 
day, but the next day these fmdings are obvious. An increase 
in afterload or preload makes the click and munnur occur 
later, and a decrease in preload makes the click earlier and 
the munnur louder. The click and munnur of mitral valve pro­
lapse should occur later and may be softer during the beat fol­
lowing the compensatory pause after a premature beat. 

Controversies, Complications, Treatment, 
and Natural History 
It is reasonable to wonder when mitral valve prolapse is a dis­
ease and when it is a normal variant. Population based stud­
ies 12 indicate a low incidence and a benign prognosis. Studies 
of patients who present with end stage mitral valve regurgita­
tion demonstrate a subgroup of patients with mitral valve pro­
lapse who have serious progressive disease.14,15 How much 
workup should be done if an isolated click is heard? What about 
a click with a munnur? Answering these questions is difficult, 
particularly when one notes that auscultation may be normal 
one day and a loud regurgitant murmur may be present the next. 
The best evidence suggests that the pathology of mitral valve 
prolapse relates to the degree of mitral regurgitation.14-16 Risk 
factors associated with serious mitral valve prolapse requiring 
valve replacement include increasing age, male sex, increased 
BM!, and hypertension. 

When the severity of mitral valve regurgitation is defined, 
the medical treatment is the same as for other causes of mi-

tral regurgitation. The adrenergic symptoms, atypical chest 
pain, and palpitations associated with mitral valve prolapse 
often respond to beta-blockers. 

Mitral Stenosis 
Etiology 
Mitral stenosis has a single cause: rheumatic heart disease. 
Although only 50% of patients with mitral stenosis can recall 
an episode of rheumatic fever, the surgical pathology of 
stenotic mitral valves virtually always reveals the changes as­
sociated with rheumatic heart disease. Congenital mitral 
stenosis is exceedingly rare.16 Symptoms can occur as early 
as 3 years after the episode of rheumatic fever, but most com­
monly 15 to 25 years elapse between the episode of rheumatic 
fever and the detection of mitral stenosis. As would be ex­
pected, findings and symptoms typically begin during the 
third to fIfth decade of life. The incidence of mitral stenosis 
has been declining for the last 50 years along with the decline 
in rheumatic fever. 

Symptoms 
Symptoms associated with mitral stenosis are directly related 
to the mitral valve area.16 With a valve area of more than 2.5 
cm2, assuming a sinus rhythm. no symptoms are present. With 
a valve area of 1.4 to 2.5 cm2, there is minimal dyspnea with 
exertion. With a valve area of 1.0 to 1.3 cm2, dyspnea on 
exertion is severe, and orthopnea and paroxysmal nocturnal 
dyspnea can occur. At valve areas of less than 1 cm2, resting 
dyspnea, severe pulmonary edema, and disability occur. The 
onset of atrial fibrillation, common with advanced mitral 
stenosis, causes a sudden worsening of symptoms, often frank 
congestive heart failure (CHF). Preguancy, infection, and sur­
gery can also cause CHF. Other symptoms associated with 
mitral stenosis include hemoptysis, which may be the pre­
senting symptom, and frequent bronchitis and wheezing, 
caused by hyperemia of the bronchi due to increased pul­
monary vascular pressure. 

Physical Findings and Diagnosis 
There are many characteristic physical findings with mitral 
stenosis, but they are subtle and often overlooked. Ventricu­
lar underfilling can cause the carotid pulses to he brisk and 
brief. The cardiac apex is in the normal location, and the point 
of maximal impulse (PM!) is small and nonsustained. In fact, 
the presence of a sustained PMI rules out isolated mitral steno­
sis. Fine pulmonary crackles may be present, but signs of right 
heart failure or peripheral edema are typically a sign of end­
stage disease. 

SI is loud with mitral stenosis; in fact, an accentuated SI. 
particularly in the setting of atrial fibrillation, should alert the 
clinician to the possibility of mitral stenosis. As the disease 
progresses and mitral mobility decreases, S1 may become 
softer, but by that time symptoms are usually advanced, and 
the diagnosis should be obvious. S2 is either normal or has a 
loud P2, which can be heard at the apex. S3 and S4 are rare 
because of nonnal ventricular size, compliance, and slowed 
diastolic filling. 



One of the characteristic heart sounds of mitral stenosis is 
the opening snap, which occurs after S2. and is sharper and 
higher pitched than an 83. Patients with mitral stenosis usu­
ally have a diastolic murmur that is soft, low-pitched (a rum­
ble), and occurs during mid- to late diastole. If the rhythm is 
sinus, there is presystolic accentuation of the munnur with 
atrial contraction. Maneuvers that increase or decrease after­
load or preload have little effect on the munnur of mitral 
stenosis. 

Natural History, Complications, Medical 
Therapy, and Timing of Surgery 
Mitral stenosis has a more rapid progression and a higher case­
fatality rate than mitral regurgitation. Among patients with 
mild symptoms, 58% are dead in 10 years without surgery; 
and 85% of patients with mild to moderate symptoms are dead 
in 10 years without surgery.16 Rare cases of mitral stenosis 
remain clinically stable for years, but progression is the rule. 

Medical therapy for mitral stenosis is aimed at reducing 
complications and does not affect the progression of the dis­
ease. Diuretics are used to treat pulmonary edema, but digoxin 
or afterload reduction do not work for this problem. Rate con~ 
trol for atrial fibrillation is essential, and ventricular rates of 
50 to 60 beats per minute (bpm) should be the goal of treat· 
ment. Digoxin or beta-blockers can be used for rate control. 
With the onset of atrial fibrillation, electrical cardioversion is 
attempted and anticoagulation considered, especially if atrial 
fibrillation persists or recUTS. 

The assessment of thrombotic risk is an important issue in 
the diagnosis and treatment of mitral stenosis. Studies have 
suggested that thrombotic risk is increased with mitral steno­
sis even with sinus rhythm 17 and with selected echocardio­
graphic rmdings in atrial fibrillation. 18 Coronary artery dis­
ease is rare in the setting of mitral stenosis. 

When mitral stenosis is diagnosed, even if symptoms are 
not present, a workup is initiated to detennine left atrial size, 
valve area, and the atrio~ventricular (A V) pressure gradient. 
Usually, an echocardiogram is sufficient for this purpose. 
When moderate symptoms are present or with symptoms such 
as paroxysmal nocturnal dyspnea or hemoptysis, which sug­
gest significantly elevated pressures, the patient should be re­
ferred for surgery. Mitral valve commissurotomy is preferred 
to mitral valve replacement if possible, although the final de­
cision usually cannot be made until the time of surgery. 18 

Aortic Insufficiency 
Etiology 
There are multiple etiologies for aortic insufficiency. In an age 
of a declining incidence of syphilis and rheumatic heart dis­
ease, the most common cause is a structural abnonnality of 
the aorta, such as an abnonnal valve or aneurysm. In addition 
to syphilis and rheumatic fever, aortic insufficiency can be 
caused by subacute bacterial endocarditis, rheumatoid arthri­
tis, ankylosing spondylitis, Reiter's disease, and lupus erythe­
matosus (see Chapters 82 and 113). Congenital connective tis­
sue diseases such as Madan and Ehlers-Danlos syndromes can 
cause aortic insufficiency, as can severe hypertension. 
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Symptoms 
Patients with aortic insufficiency remain asymptomatic for 
decades. Early on, patients may complain of palpitations or 
awareness of heartbeat and mild orthostatic light-headedness. 
When more severe symptoms occur, they typically begin with 
fatigue, followed by dyspnea and orthopnea. Later, patients 
experience angina due to decreased coronary artery flow sec­
ondary to the low diastolic pressure in the aorta. 

Physical Findings 
Patients with aortic insufficiency are often described as 
flushed and sweaty. Their skin is warm, and until the late 
stages of the disease they look healthy. Blood pressure can 
be normal in aortic insufficiency. With severe regurgitation, 
there is a wide pulse pressure, and the width of the pulse pres­
sure correlates with the severity of the disease until the left 
ventricle starts to fail. The fourth Korotkoff sound, muffling, 
is a more valid indicator of diastolic pressure than the fifth 
sound, which can sometimes be heard down to 0 mm Hg. The 
peripheral pulses are bounding and collapsing in nature. The 
first heart sound is soft with aortic insufficiency. Although S2 
is nonnal, the aortic component may be lost, so S2 can sound 
single. Because of elevated diastolic pressure before the atrial 
contraction, S4 is rare until the ventricle is markedly dilated 
and failing, but an S3 is common. 

The murmur of aortic insufficiency is a high-pitched, soft, 
blowing diastolic murmur heard best with the diaphragm. It 
is most audible along the left sternal border with the patient 
leaning forward and holding expiration. The murmur is some­
times heard at the apex, where it is a lower-pitched rumble 
(the Austin-Flint murmur) that can be confused with the mur­
mur of mitral stenosis. Because of the greatly elevated stroke 
volume seen with aortic insufficiency, an outflow murmur 
mimicking aortic stenosis is common and may be the only 
murmur appreciated initially. Although one would expect that 
increasing afterload by the handgrip maneuver would increase 
the diastolic murmur of aortic insufficiency. it is not always 
the case. Transient arterial occlusion with two blood pressure 
cuffs inflated above systolic pressure on the upper extremi­
ties often increases the intensity of the munnur. The related 
outflow murmur usually diminishes with increased afterload. 
The diastolic murmur does not change appreciably with other 
maneuvers or after extrasystolic beats. 

Natural History, Complications, Medical 
Therapy, and Timing of Surgery 
Stapleton2 evaluated cases of aortic insufficiency treated med­
ically and noted that among low-risk patients [normal blood 
pressure, normal electrocardiogram (BCG), no cardiomegaly 1 
96% were alive 15 years after diagnosis. Among high·risk pa· 
tients who had two or three ECG abnonnalities, cardiomegaly, 
and an abnormal pulse, 70% were alive at 15 years. Medical 
therapy consists of providing the kind of follow-up that en­
sures the appropriate timing of surgical intervention if it be~ 
comes necessary. Even before the onset of symptoms, after­
load reduction with ACE inhibitors can be done. As symptoms 
progress, surgery should be strongly considered. 

A number of parameters are used as indicators for surgical 
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intervention in patients with asymptomatic or minimally 
symptomatic aortic insufficiency, but the best combination of 
these parameters is still a matter of debate. Surgery should be 
considered if the pulse pressure is more than 100 rom Hg, if 
there is L VH or ST -T wave abnormalities on the ECG, or if 
the chest radiograph reveals cardiomegaly, particularly if the 
cardiothoracic ratio is more than 60%. 

Echocardiographic criteria for surgical consultation include 
an end-diastolic LV diameter of more than 70 mm or an end­
systolic diameter of more than 50 rom. An ejection fraction 
of 40% or less is also an indication for surgical consultation. 
A decline in ejection fraction during exercise has been shown 
to identify a cohort of patients at high risk for complications 
in whom surgery should be considered earlier.19.20 Because 
of the embolic and anticoagulation risks of prosthetic aortic 
valves, the goal of timing surgery is to wait as long as pos­
sible, without subjecting the patient to an irreversible loss of 
LV function. 

Aortic Stenosis21 ,22 

Etiology 
After mitral regurgitation, aortic stenosis is the second most 
common cause of valvular heart disease in the general popu­
lation. Male sex predominates by about a 2: 1 ratio. Most cases 
of aortic stenosis are caused by one of three factors: a bicus­
pid aortic valve, rheumatic fever, or degenerative changes as­
sociated with aging (aortic sclerosis). A bicuspid aortic valve 
is present in I % to 2% of all births, but it is not known what 
proportion of these patients progress to having hemodynam­
ically significant aortic stenosis. Isolated cases present with 
severe symptoms during the teenage years, childhood, or even 
infancy. Rheumatic fever as a cause of aortic stenosis is de­
clining, whereas age-related aortic stenosis is increasing with 
increasing life expectancy. An echocardiographic study of pa­
tients over 65 found aortic sclerosis in 26% and aortic steno­
sis in 2%. Risk factors for aortic stenosis include older age, 
male gender, current smoking, history of hypertension, and 
elevated low-density lipoprotein and total cholestero1.4 The 
risk factors for coronary artery disease are also risk factors 
for more rapidly progressive aortic stenosis,21,22 so the index 
of suspicion for the presence of aortic stenosis or its more 
rapid progression should be heightened in patients with risk 
factors for coronary artery disease. 

Symptoms 
When symptoms due to aortic stenosis develop, they are se­
rious and life-threatening, and the disease is advanced. Angina 
due to increased LV mass, oxygen consumption, and wall ten­
sion can occur even with normal coronary arteries. Medically 
treated angina due to aortic stenosis is associated with a 5-
year life expectancy. Syncope is a frequent presenting symp­
tom of aortic stenosis. Without surgery life expectancy after 
syncope is 3 years. CHF is also a presenting symptom of aor­
tic stenosis and if not treated surgically carries a 2-year life 
expectancy. Sudden death is the first symptom of aortic steno­
sis in 15% of patients with the disease. It is rare for aortic 
stenosis to present with less serious symptoms. 

Physical Findings 
Patients with aortic stenosis have normal or low blood pres­
sure. In patients under age 60 an elevated systolic pressure 
(above 160 to 170 rom Hg) makes severe aortic stenosis un­
likely, whereas in elderly patients with diffuse loss of arterial 
compliance an elevated systolic pressure can be found with 
moderate to moderately severe aortic stenosis. Low systolic 
blood pressure and a narrow pulse pressure are ominous signs. 
Early in the course of aortic stenosis a short, high-pitched 
opening sound may be heard in the second right intercostal 
space and may radiate to the neck. As the valvular disease 
progresses, the opening sound disappears. 

The carotid pulse provides the best clue to the presence and 
severity of aortic stenosis. Called parvus et tardus (weak and 
slow), the carotid pulse rises slowly and often with a shud­
der. The changes in the carotid pulse are often correlated to 
the severity of the valvular gradient and the severity of the 
disease. The cardiac apex is diffuse and often displaced lat~ 
erally. The PM! is forceful and prolonged. Sl is usually nor­
mal with aortic stenosis. With advanced disease S2 can be 
paradoxically split due to prolonged left ventricular systole. 
An S3 is rare, but S4 is common. 

The murmur of aortic stenosis is best heard at the second 
right intercostal space and often radiates to the neck. It is coarse 
and usually loud. It is described as a crescendo­
decrescendo murmur or a diamond-shaped murmur; the later 
the peak of the crescendo, the more severe is the gradient. The 
closer to S2 the murmur ends, the more severe is the disease. 
The murmur of aortic stenosis is decreased by increased after­
load and by decreased preload. The murmur becomes louder 
with increased preload. The marked accentuation of the mur­
mur after a postextrasystolic beat is one of the most important 
clues to the presence of aortic stenosis. The physical fmdings 
most correlated with severity of disease are a late carotid up­
stroke; low amplitude of the carotid upstroke; louder, late peak­
ing murmur; and a single second heart sound.23 

Natural History, Complications, Medical 
Therapy, and Timing of Surgery 
The natural history of aortic stenosis is variable, and the dis­
ease can present with clinical symptoms during childhood or 
during the ninth decade. Once aortic stenosis has been de­
tected, it should be considered a progressive lesion. Presymp­
tomatic medical management should ensure that the rate of 
progression is well defined. The development of L VH or 
strain on the ECG and increased cardiac size on the chest ra­
diograph should be followed at least yearly and more often if 
clinical concern warrants. Serial echocardiography is useful 
for assessing outflow gradient and LV wall thickness, as the 
development of a thickened left ventricle can precede the car­
diac enlargement seen by radiography. 

During the asymptomatic phase of the disease, no medical 
intervention is indicated. Once symptoms occur, surgery 
should be considered quickly. Surgery may be considered be­
fore symptoms develop if there is ventricular enlargement, 
segmental wall motion abnormalities suggesting ischemia, se­
vere ECG changes, or frequent ectopy, which might place the 



patient at risk for sudden death. It has been argued that eld­
erly (older than 75) asymptomatic patients with aortic steno­
sis who are in sinus rhythm, without bundle branch block and 
without atrial enlargement, can be followed clinically, no mat­
ter what the echocardiographic findings are.24 

If CHF develops, the use of ACE inhibitors is controver­
sial. Other treatments for complications, pending surgery, 
consist of accepted medical regimens: digoxin and diuretics 
for heart failure, cardioversion and chemical stabilization with 
quinidine for atrial fibrillation (rate control with digoxin or a 
beta-blocker if cardioversion fails), and nitrates and beta­
blockers or calcium channel blockers for angina pectoris. 

Hypertrophic Cardiomyopathy 
Hypertrophic cardiomyopathy, also known as idiopathic hy­
pertrophic subaortic stenosis (lHSS) and hypertrophic ob­
structive cardiomyopathy (HOCM), is a hereditary condition 
causing a munnur that originates in the area below the aortic 
valve. The murmur is created by thickening of the my­
ocardium with disproportionate septal thickening and subse­
quent narrowing of the outflow tract. The Venturi effect in 
the area of subaortic narrowing can cause movement of the 
anterior mitral valve toward the outflow tract, further wors­
ening the obstruction. The ventricle in patients with hyper­
trophic cardiomyopathy is hyperkinetic, and systolic empty­
ing of the ventricle is rapid and nearly complete. There is also 
abnormal relaxation and markedly decreased compliance of 
the ventricle that causes severe diastolic abnormalities. 

The characteristics of this murmur are similar to those of the 
murmur of aortic stenosis with some key differences. With 
subaortic stenosis a brisk carotid upstroke is maintained, even 
in the face of a severe gradient. Contrary to the munnur of aor­
tic stenosis, the murmur of subaortic stenosis becomes softer 
with increased preload or after a compensatory pause lS and is 
louder with decreased preload. Like aortic stenosis, the mur­
mur is softer with increased afterload. The gradient increases 
with decreased ventricular filling and with lowered systemic 
resistance. This point is particularly important for athletes, be­
cause after exercise both of these conditions are present. Al­
though subvalvular aortic stenosis is an uncommon condition, 
it causes a disproportionate percentage of unexpected sudden 
deaths in healthy young people, usually immediately after ex­
ercise. Beta-blockers are the medical treatment of choice, but 
surgery to thin the septum is often necessary. 

Right-Sided Heart Murmurs 
Right-sided heart murmurs are far less common than left­
sided murmurs. The pressures sustained by the valves are 
lower, which means that valvular dysfunction is less likely to 
occur. Right-sided murmurs have many of the same charac­
teristics as murmurs involving the analogous left-sided valves 
with some key differences. 

Left-sided munnurs involving the mitral valve cause pul­
monary congestion, whereas similar right-sided munnurs in­
volving the tricuspid valve cause central venous congestion 
and peripheral edema. Whereas left-sided munnurs typically 
stay the same or diminish slightly with inspiration, right-sided 
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heart munnurs usually become noticeably louder. Increasing 
afterload by handgrip does not affect right-sided murmurs, 
nor does the compensatory pause after an extrasystolic beat. 
Changes in preload, however, affect right-sided murmurs in 
the same way they affect munnurs originating from the left 
side of the heart. Lastly, there is no tricuspid analogy to mi­
tral valve prolapse. 

Congenital Heart Disease 

Murmurs During Infancy 
Murmurs are an uncommon finding during infancy. A mur­
mur in an infant should be considered an important finding. 
A murmur heard during the fIrst 24 hours of life carries a 1 
in 12 chance of being caused by congenital heart disease. The 
most common cause of pathologic munnurs in this age group 
is patent ductus, which nonnally resolves spontaneously by 8 
weeks of age. A murmur heard at 6 months of age has a one 
in seven chance of being caused by congenital heart disease, 
and a murmur heard at 1 year has a 1 in 50 chance of repre­
senting congenital heart disease. Table 78.1 lists the fre­
quencies of various types of congenital heart diseases based 
on a number of epidemiological studies.25-30 

There are four general findings on physical examination 
and office laboratory testing that should alert the family 
physician to pursue the possibility of congenital heart disease 
in an infant: (1) failure to thrive; (2) abnormal oxygenation, 
with nonnal defined as an oxygen saturation of more than 
95% in room air (oxygen saturation should not consistently 
decrease with feeding); (3) signs of CHF, including tachy­
cardia, tachypnea, poor feeding, and sweating; and (4) signs 
of syndromes (e.g., Down syndrome) or other congenital 
anomalies. 

Maternal risk factors for congenital heart disease in the in­
fant include smoking and gestational diabetes.31 ,32 A weak 
protective effect has been demonstrated for periconceptional 
multivitamin use (defined as starting at least 3 months before 
pregnancy and continuing at least 3 months into pregnancy)33 
(see Chapters 10 and II). 

Table 78.1. Frequency of Congenital Heart Disease (CHO) 

Condition 

Ventricular septal defect (VSD) 
Pulmonic stenosis 
Patent ductus arteriosus (PDA) 
Atrial septal defect (ASD) 
Coarctation of aorta 
Aortic stenosis 
Tetralogy of Fallot 
Atrioventricular septal defect 
Hypoplastic left heart 
D-transposition of vessels 
Hypoplastic right heart 
Truncus arteriosus 
Double outlet right ventricle 
Single ventricle 
All other types of CHD 

Percent 

32 
9 
8 
7 
7 
4 
4 
4 
3 
3 
2 
2 
1 
1 

13 
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Table 7B.2. Recurrence Risk of Congenital Heart Disease 
Defect Siblings (%) Offspring (%) 

Ventricular septal defect (VSD) 6 4 
Atrial septal defect (ASD) 3 4-10 
Atrioventricular (AV) septal defect 2 5-10 
Patent ductus arteriosus (PDA) 2.5 3 
Valvular aortic stenosis 3 5-10 
Valvular pulmonic stenosis 2 6 
Coarctation of aorta 2 3 
D-transposition of arteries 2 5 
Tetralogy of Fallot 2 4 
Hypoplastic left heart 1-2 5 
Hypoplastic right heart 1 5 
Anomalous pulmonary vein 3 5 
Truncus arteriosis 8 8 
Double outlet ventricle 2 4 
Atrial isomerism 5 1 
Single ventricle 3 5 
Ebstein's malformation 1 5 

The risk of recurrence of congenital heart disease in sib­
lings and offspring is summarized in Table 78.2. 

Ventricular Septal Defect (VSD) 
Because VSD is the most common murmur caused by a COD­

genital heart defect, it is important to review its presentation. 
Newborns and children with a VSD present with a holosys­
tolic murmur similar to the munnur of mitral regurgitation. 
Munnurs caused by VSDs are typically louder and coarser 
than the munnur of mitral regurgitation. A VSD is heard best 
at the left sternal border, and the murmur is often associated 
with a thrill. About 24% of VSDs close spontaneously by 18 
months and 75% by 10 years of age. Those that do not close 
can cause irreversible pulmonary hypertension, cardiac dis­
ability, and early death. If the family physician suspects a 
VSD, early diagnosis, referral, and close follow-up are criti­
cal. Frequent examinations for respiratory status, feeding. and 
weight gain are mandatory. Any signs of failure to thrive or 
of RV volume Of pressure overload require workup for pos­
sible surgical intervention. 

Murmurs During Pregnancy 
A large percentage of pregnant women develop murmurs be­
cause of an increased plasma and blood volume (see Chapter 
12). Studies have shown that most munnurs during pregnancy 
are benign, and investigations such as echocardiography add 
little or no benefit to the outcomes of most pregnancies. That 
is no reason for complacency, however, because certain types 
of valvular heart disease are likely to become much more se-

rious during pregnancy, even to the point where they threaten 
the life of the mother or fetus. Pregnant women with known 
valvular heart disease or in whom there is a diastolic mur­
mur, pansystolic munnur, loud munnur (grade 3 or more), or 
symptoms of cardiovascular disease must be evaluated for 
valvular heart disease. 

Mitral stenosis, which may be clinically silent prior to con­
ception, can become an important problem during pregnancy. 
Maternal morbidity and mortality are significantly increased 
owing to pulmonary edema caused by increased intravascu­
lar volume. The fetus suffers from poor growth, and there is 
increased fetal loss. Mitral regurgitation, on the other hand, 
is usually well tolerated during pregnancy. 

Aortic regurgitation is also well tolerated during pregnancy, 
except when it is secondary to Marfan syndrome. Increased 
blood volume can cause dilatation and dissection or rupture 
of the aortic root. Pregnancy should be avoided in women 
with Marfan syndrome. Aortic stenosis, although rare in 
women of childbearing age, causes significant problems dur­
ing pregnancy. Maternal mortality rates of up to 17% have 
been reported, and because of sudden depletion of intravas­
cular volume, mortality rates of up to 40% after tennination 
of pregnancy have been reported.2 Subvalvular aortic steno­
sis, seen with hypertrophic cardiomyopathy, causes increased 
maternal morbidity during pregnancy, especially at delivery, 
when blood loss can worsen outflow obstruction. Any cause 
of severe left-to-right shunt or pulmonary hypertension cre­
ates a contraindication to pregnancy. 

Murmurs in the Athlete34-36 

One of the most important aspects of the physical examina­
tion of the athlete is to identify the rare patient in whom risk 
of sudden death can be avoided. In patients older than 40 
years, the most likely cause of sudden death during sports par­
ticipation is coronary artery disease (see Chapter 76). In the 
young athlete the most common causes of sudden death are 
hypertrophic cardiomyopathy,l,36 and possibly mitral valve 
prolapse.'4 A 1998 study looked at all sudden deaths in ath­
letes and nonathletes ages 35 or younger in a defined geo­
graphical area in Italy with population of 4.4 million people 
older than 17. This study included 33,735 people who had 
been screened during that time. The causes of sudden death 
that would have presented with a murmur, all defmed by au· 
topsy, are listed in Table 78.3.35 

The physical fmdings associated with these problems are 
covered elsewhere in this chapter. Because hypertrophic car­
diomyopathy is a congenital disease, a history of unexplained 
syncope and a family history of sudden death are key pieces 
of infonoation. The finding of arrhythmias, a history of syn-

Table 78.3. Valvular Causes of Sudden Death in 33,735 Athletic Screenings 

Cause of death 

Mitral valve prolapse 
Hypertrophic cardiomyopathy 

Athletes Nonathletes 
n ~ 49 (%) n ~ 220 (%) 

5 (10.2%) 
1 (2.0%) 

21 (9.5%) 
16 (7.3%) 

Total 
n ~ 269 (%) 

26 (9.7%) 
17 (6.3%) 
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cope, or a family history of sudden death should prompt the Lernic embolism in patients with mitral steno~is: a pro~pective 
family physician to further work up a patient with mitral valve study. Ann Intern Med 1998:128:885-9. 
prolapse before sanctioning exercise. Aortic stenosis ,md other 18. Gonzalez-Torreciella E, Garcia-Fernandez MA, Perez-David E, 

congenital heart conditions associated with pulmonary hyper- ~it~'~~~a~i~:~~~s~: ;~~t a~~~lfi~~~~:~~~n~~~~r~~~\~~ 2~~~;~;~~ 
tension are also potential causes of sudden death in young ath- 529-34. 
letes. Current reconunendations from the American College of 19. Lind~ay J, Silverman A, Van Voorhees LB, Nolan NG. Prog-
Sports Medicine and the American College of Cardiology for nostic implications of left ventricular function during exercise 
participation in sports by patients with all types of congenital in patients with aortic regurgitation. Angiology 1987;38:386-92. 
heart disease are found in the Bethesda conference of 1994.36 20. Wahi S, Haluska B. Pasquet A. et al. Exercise echocardiogra-
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Heart Failure 

William A. Norcross and Denise D. Hermann 

Heart failure (HF) is defined as the inability of the heart to 
generate a cardiac output sufficient to meet the metabolic 
needs of body tissues at rest or with activity. This defmition 
is sufficiently broad to include systolic and diastolic failure, 
high-output failure. and cor pulmonale. The adjective "con­
gestive" is appropriate only when there are symptoms Of signs 
of systemic or pulmonary fluid volume overload, typically re­
lated to sodium and water retention secondary to activation 
of the neurohumoral axis (renin-angiotensin-aldosterone sys­
tem and arginine-vasopressin system) with HF. 

Heart failure affects 4.9 million people in the United States 
and is the only major cardiovascular disorder with increasing 
incidence and prevalence. Two factors thought to contribute 
to this phenomenon are increases in average life expectancy 
and medical advances that have diminished morbidity and 
mortality from most cardiovascular disorders. The diagnosis 
of HF accounts for annual health care costs in the United 
States of more than $18 billion. half of which. it is estimated. 
could be saved by improvements in outpatient management. 
Despite modem therapies, however, the morbidity and mor­
tality associated with HF remain high, averaging 10% mor­
tality at 1 year and 50% at 5 years l 

The causes ofHF are listed in Table 79.1. Coronary artery 
disease is presently the most common etiology and represents 
the etiology of HF in nearly 70% of patients with systolic dys­
function in the United States. Idiopathic dilated cardiomy­
opathy, valvular heart disease, and hypertensive cardiomy­
opathy are also common (see Chapters 75. 78. and 82). 

Diastolic (lusitropic) failure occurs when the left ventricle 
becomes stiff and noncompliant and elevated left ventricular 
filling pressures develop. Systolic function is generally pre­
served, and therefore the ejection fraction remains nonna! to 
slightly reduced. The cardiac output is preserved at the ex­
pense of increased diastolic filling pressure, and is diminished 
in the setting of hypovolemia and/or excessive systemic af­
terload. Diastolic failure most commonly results from an-

tecedent hypertension or coronary artery disease. Although 
the prevalence of chronic diastolic HF in a primary care set­
ting is unknown, studies from tertiary care centers suggest 
that up to 40% of patients with HF may have primarily dias­
tolic dysfunction.2 It is important to recognize diastolic dys­
function because certain treatments for systolic dysfunction 
(diuretics, digoxin) may worsen the patient's hemodynamic 
profile or clinical condition. 

High-output HF is uncommonly encountered in a primary 
care practice. It is important to recognize because the conditions 
that cause it (Table 79.1) are often responsive to lreabuen!. 

Acute Heart Failure/Cardiogenic 
Pulmonary Edema 

Diagnosis 
Although severe acute heart failure (AHF) can manifest in a 
patient with mild to moderate chronic symptoms, for the pur­
poses of this section the patient with new onset of severe 
symptoms is described. Air hunger, dyspnea, and anxiety are 
the most notable symptoms. Classically. the patient expecto­
rates pink, frothy sputum. occasionally blood-streaked due to 
pulmonary edema and rapid alveolar filling from either pres­
sure or volume overload or both. Physical findings include 
tachypnea with use of accessory muscles, tachycardia, en­
gorged neck veins. raJes. and wheezing (cardiac asthma). The 
extremities are pale and cool, and peripheral cyanosis may be 
present. The chest roentgenogram typically shows car­
diomega�y (although the heart size and shape may be nonnal 
in the setting of acute myocardial infarction, hypertensive cri­
sis, or acute valvular emergency), pulmonary vascular redis­
tribution, Kerley B lines, and perihilar infiltrates with a clas­
sic "bat wing" appearance and pleural effusions may be noted 
(right-sided or bilateral effusions are the rule). 



Table 79.1. Causes of Heart Failure 

Most common 
Coronary artery disease 

Diastolic dysfunction 
Systolic dysfunction 

Hypertensive cardiomyopathy 
Diastolic dysfunction 
Systolic dysfunction (late) 

Common 
Idiopathic cardiomyopathy 
Alcoholic cardiomyopathy 
Hypertrophic cardiomyopathy 
Diabetic cardiomyopathy 
Valvular heart disease 
Cor pulmonale (right heart failure only) 

Chronic lung disease 
Pulmonary embolic disease 
Primary/secondary pulmonary hypertension 

Uncommon 
Infectious cardiomyopathy (viral, bacterial, fungal, parasitic) 
Doxorubicin-induced cardiomyopathy 
Bleomycin-induced cardiomyopathy 
Constrictive pericarditis 
Restrictive cardiomyopathy 

Amyloidosis 
Hemochromatosis 
Sarcoidosis 

Collagen vascular disease-induced cardiomyopathy 
High-output failure 

Anemia 
Arteriovenous shunt 
Paget's disease of bone 
Thyrotoxicosis 

Thiamine deficiency (beriberi) cardiomyopathy 
Radiation-induced cardiomyopathy 
Cardiomyopathy of pregnancy 
Uremic cardiomyopathy 
Endocardial fibroelastosis 

Initial diagnostic testing must include an electrocardiogram 
(ECG) to rapidly exclude acute myocardial infarction (MI) or 
a significant arrhythmia, blood chemistries, a complete blood 
count (CBC), arterial blood gases, and any other tests indicated 
by the clinical history and examination. Early bedside echocar­
diography may be helpful, especially for diagnosing acute 
valvular cardiac disease, helping to differentiate cardiac from 
noncardiac pulmonary edema, and defining left ventricular 
(LV) function as preserved or impaired. Severely ill patients 
(e.g., those with hypotension, oliguria, diminished mentation 
(cardiogenic shock), or failure to rapidly respond to therapy) 
require central hemodynamic monitoring by placing an in­
dwelling pulmonary artery catheter (e.g., Swan-Ganz catheter). 

Treatment 
Acute HF is a medical emergency. Unless severely hypoten­
sive, the patient is placed in a seated position to assist venous 
pooling and diminish preload. In the absence of chronic ob­
structive pulmonary disease (COPD) with retention of carbon 
dioxide, high-flow 100% oxygen is delivered by way of a 
tight-fitting mask to maintain peripheral oxygen saturation 
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above 94%. Vascular access is established and cardiac mon­
itoring instituted. Rotating tourniquets and phlebotomy are 
rarely utilized in the modem era, as they have been replaced 
by aggressive pharmacologic therapy. An acute MI with signs 
of !IF or shock should prompt a rapid evaluation by a cardi­
ologist for percutaneous transluminal coronary angioplasty 
(PTCA) or administration of thrombolytic agents. 

First-Line Agents 
Furosemide is generally a first-line agent if the patient is not 
severely hypotensive. When given intravenously it acts ini­
tially as a venodilator and subsequently as a diuretic. The pa­
tient is given twice the customary daily oral dose intra­
venously. If the patient does not take a diuretic, the furosemide 
dose is 0.5 to 1.0 mg/kg IV slow push. (Rapid, large doses of 
intravenous furosemide have been associated with permanent 
ototoxicity.) 

Morphine has long had a role in the treatment of cardio­
genic pulmonary edema but must be used with caution. It is 
a potent venodilator and also reduces anxiety. On the other 
hand, it can cause or worsen hypotension and may mask 
symptoms and signs that are important for the clinician to ob­
serve when sequentially assessing patients with a suspected 
acute coronary syndrome. The starting dose is 2 to 4 mg IV; 
subsequent doses can be titrated according to the patient's re­
sponse. Nitroglycerin, a potent venodilator, may also be con­
sidered a first -line drug, especially in patients with concomi­
tant chest pain or ischemia. Because of the peripheral 
vasoconstriction associated with AHF, topical nitroglycerin is 
avoided. Nitroglycerin 0.3 mg sublingually or a similar dose 
of the oral spray may be used and repeated depending on the 
patient's response. Care is taken to avoid symptomatic hy­
potension, especially in patients with diastolic HF, those in 
whom right ventricular infarction is suspected, and those with 
an acute coronary syndrome. 

Second-Line and Third-Line Agents 
The choice of a second-line agent depends on the patient's 
clinical parameters. It is reasonable to use the guidelines of 
the American Heart Association adopted from the recom­
mendations made at the International Guidelines Conference 
on Cardiopulmonary Resuscitation (CPR) and Emergency 
Cardiac Care (ECC). 3 If systolic blood pressure is below 70 
mm Hg, consider norepinephrine 0.5 to 30.0 I'g/min IV. If 
the systolic blood pressure is between 70 and 100 nun Hg, 
and there are symptoms or signs of shock, consider using 
dopamine in a range of 2.5 to 15.0 I'glkg/min IV. If the sys­
tolic blood pressure is between 70 and 100 mm Hg, and there 
are no symptoms or signs of shock, use dobutamine 2 to 20 
p.glkglmin IV. If the systolic blood pressure is above 100 mm 
Hg and the patient is not significantly hypertensive, consider 
nitroglycerin 10 to 20 I'g/min IV. If the diastolic blood pres­
sure is above 110 mm Hg, consider nitroglycerin at a start­
ing dose of 10 to 20 I'g/min IV and titrate to the desired or 
optimal effect, or use nitroprusside 0.1 to 5.0 I'glkg/min IV. 

By the time third-line agents are required, and possibly be­
fore, it is presumed that such a patient would be admitted to 
a coronary care unit (CCU) and a cardiologist consulted. In 
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patients who do not respond promptly to initial treatment, right 
heart catheterization (e.g., Swan-Ganz catheter) is desirable to 
rule out noncardiogenic pulmonary edema and to guide sub­
sequent therapy. Along with drug therapy, it is also reason­
able to consider the institution of positive end-expiratory pres­
sure (PEEP), continuous positive airway pressure (CP AP), or 
intubation with ventilatory support. Third-line agents include 
amrinone, milrinone, and aminophylline. Other interventions 
that may be appropriate, depending on the clinical situation, 
include intraaortic balloon counterpulsation and various sur­
gical procedures such as coronary artery bypass grafting 
(CABG), valve replacement, and even cardiac transplantation. 

Chronic Heart Failure 

Clinical Manifestations 
The New York Heart Association (NYHA) classification sys­
tem is widely used to grade heart failure according to symp­
toms. Unfortunately, it lacks objectivity. NYHA class I pa­
tients have no limitation of physical activity. Class II patients 
are comfortable at rest, but "ordinary" physical activity re­
sults in symptoms (e.g., fatigue, dyspnea). Class III patients 
are comfortable at rest but have symptoms with low levels of 
activity. Class N patients experience symptoms at rest. 
Classes II and III are often difficult to distinguish. Maintain­
ing a frame of reference to the normal activities of an age­
and sex-matched normal individual is helpful. 

Risk factors for chronic heart failure include aging, coro­
nary heart disease, diabetes, hypertension, and obesity. Un­
like the classic presentation of severe AHF, chronic heart fail­
ure can be of slow and insidious onset. Patients at risk for the 
development of heart failure should be screened for symp­
toms of fatigue, activity intolerance, congestive symptoms, 
edema, and shortness ofhreath (FACES). Several studies have 
convincingly demonstrated that the symptoms, signs, and ra­
diographic findings classically associated with chronic HF 
have poor positive and negative predictive values.4 Moreover, 
left ventricular dysfunction can be asymptomatic or symp­
toms with exercise can be rationalized and attributed to poor 
physical conditioning or to aging. Although the individual 

Table 79.2. Symptoms and Signs of Chronic Heart Failure 

symptoms and signs of HF are often unreliable, diagnostic ac­
coracy is improved directly with the number of symptoms and 
signs observed and the acuity of the presentation. 

The symptoms and signs of chronic HF are shown in Table 
79.2. It is critical to note that symptoms cannot distinguish 
systolic from diastolic ventricular dysfunction. It is helpful 
therapeutically to distinguish sigus of low cardiac output from 
congestion (left, right, or biventricular volume overload). The 
fonner respond favorably to inotropic agents and vasodilators 
and the latter to diuretics and vasodilators. In the patient with 
predominant diastolic ventricular dysfunction, dyspnea on ex­
ertion may be the primary symptom. In such patients signs of­
ten include hypertension and a prominent S4. The echocar­
diogram typically shows nonnal ventricular dimensions and 
preserved systolic function; Doppler interrogation of mitral 
valve inflow and pulmonary vein flow demonstrate diastolic 
filling abnormalities. Left atrial enlargement and left ventric­
ular hypertrophy (L VH) are common. L VH without systentic 
hypertension (HTN) warrants an evaluation for infiltrative or 
primary myocardial disease. 10 the patient with isolated right 
ventricular (RV) failure, the most likely etiology is primary or 
secondary pulmonary disease. RV dysplasia and pericardial 
constriction may be considered as well, but are uncommon. 

Diagnosis 
Chrmtic HF is a clinical syndrome whose diaguosis should be 
confirmed by further evaluation. All patients with symptoms 
or signs consistent with HF should undergo an assessment of 
LV fuoction. Specifically, the ejection fraction should be meas­
ured by echocardiography or radionuclide ventriculography. 
These tests also help distinguish systolic from diastolic dys­
function. After confinning the diagnosis, the next step is to de­
termine the etiology of chronic HF. If there are significant risk 
factors for coronary artery disease (CAD) or if CAD is other­
wise suspected, noninvasive testing or direct coronary angiog­
raphy should be considered (see Chapter 76). Although it is 
tempting to treat HF patients empirically based on clinical 
grounds alone, we strongly recommend the use of a confirma­
tory test for two reasons: (1) the delivery of a diagnosis with 
such a grave prognosis (50% mortality at 5 years) maodates 
precision, and reversible or treatable factors must not be over-

Parameter Low cardiac output 
"Left-heart" congestion (pressure 

or volume overload, or both) 

"Right-heart" or biventricular 
congestion (pressure or volume 

overload, or both) 

Symptoms Fatigue, anorexia, poor energy, 
malaise, decreased exercise 
capacity, weight loss, 
weakness, impaired 
concentration or memory 

Signs Resting tachycardia, 53, low 
carotid pulse volume, cool or 
vasoconstricted extremities, 
cachexia, reduced urine 
output, altered mentation 

RUQ = right upper quadrant; RV = right ventricular. 

Dyspnea (rest or exertion), 
orthopnea, paroxysmal 
nocturnal dyspnea, cough, 
nocturia 

Cardiomegaly, abnormal apical 
impuse, 53, tachypnea, rales, 
loud P, 

RUQ or epigastric pain or 
fullness, abdominal bloating, 
nausea or anorexia, ankle/leg 
swelling, weight gain 

Jugular distension, hepato­
megaly, hepatojugular reflux, 
pleural effusions or ascites, 
dependent edema, RV gallop 
or lift, loud P2 



looked; and (2) useless or inappropriate therapies may be dan­
gerous to the patient and are expensive in their own right. 

One study demonstrated the ECG to be a useful screening 
tool for HF.' Of 96 patients with impaired LV systolic func­
tion, as determined by two-dimensional, M-mode, and Doppler 
echocardiography, 90 had major ECG abnormalities (atrial fib­
rillation, L VH, prior MI, bundle branch block, or left axis de­
viation) and none had a completely normal ECG. Using ma­
jor ECG abnormalities as a marker in this study gives a 
sensitivity of 94% for systolic HF. If these data are borne out 
by other, similar studies, the ECG may become a useful test 
when deciding which patients may benefit from assessment of 
the ejection fraction (EF). Unfortuuately, a high sensitivity for 
major ECG abnormalities has not been demonstrated for di­
astolic dysfunction, RV failore, or high-output failure. For in­
stance, the sensitivity and specificity of the ECG for detect­
ing L VH vary widely with the grading criteria employed. 

Radionuclide ventriculography and echocardiography with 
Doppler are appropriate tools for the evaluation of the EF. 
Compared to the EF as measured by cineangiography, the cor­
relation of radionuclide ventriculography (r ~ 0.88) is 
slightly better than that of echocardiography (r ~ 0.78)" 
However, most clinicians prefer echocardiography with 
Doppler sonography because of its added ability to quantitate 
chamber size and detect L VH and valvular dysfunction. The 
advantages and disadvantages of the two tests are compared 
in Table 79.3. 

Because HF is often asymptomatic or minimally sympto­
matic, and because early treatment has been documented to 
diminish mortality and ameliorate the progression of the dis­
ease, it would be desirable to have a simple, inexpensive, ac­
curate test for the diagnosis of HF. Natriuretic peptide assays 
hold promise for this purpose. Natriuretic peptides are se­
creted in high levels in systolic HI' secondary to atrial and 
ventricular wall stress. Their properties include natriuresis, 
vasodilation, and inhibition of the renin-angiotensin­
aldosterone axis. The data to date suggest brain natriuretic 
peptide (BNP, a 32 amino acid peptide originally named be­
cause it was thought to be a neurotransmitter in pig brain, 
but now known to be secreted by the cardiac ventricle) and 
N-tenninal proBNP (NT -proBNP, the circulating amino ter­
minal (XJ11ion of the BNP prohormone) correlate best with the 
diagnosis of systolic heart failure. Test characteristics for BNP 
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show sensitivities of77% to 97%, specificities of73% to 87%, 
and positive predictive values of 16% to 70%.' For NT­
proBNP sensitivities range from 82% to 94%, specificities 
from 55% to 69%, and positive predictive values from 50% 
to 58%7 As expected, the test characteristics for both tests 
depend on the assay utilized and the pretest likelihood of HF 
in the study population (there is improved accuracy in popu­
lations at high risk for systolic lIF.) These assays have not 
been well studied in diastolic lIF or high-output HF. There is 
currently no national consensus as to the best test or specific 
assay to use, but the technology is promising. Such a test may 
be used in cases where the diagnosis remains uncertain after 
conventional diagnostic testing has been pedormed. The as­
say may be particularly helpful in the emergency department 
or outpatient clinic. 

Once the clinical syndrome of HF is diagnosed, the etiol­
ogy can often be ascertained by way of a careful history and 
physical examination, ECG, chest radiography, chemistry 
panel, thyroid-stimulating hormone (TSH) assay, CBC, and 
echocardiography. Some would argue the case for serum iron, 
iron-binding capacity, and ferritin assays to evaluate for the 
presence of hemochromatosis. 

Alcoholic cardiomyopathy, thought to playa role in 20% 
to 30% of patients with "idiopathic" cardiomyopathy, is prob­
ably more commonly encountered than we realize. A sensi­
tive exploration of the issue is necessary for all patients (see 
Chapter 59). Also, alcoholic cardiomyopathy seems to corre­
late well with the presence of the skeletal myopathy of aleo­
holism8; therefore, a careful neurologic examination is im­
portant. Similarly, a history of cocaine or amphetamine abuse, 
which may result in premature large or small vessel CAD and 
infarct, may be difficult to elicit. 

Prognosis 
Despite medical and surgical advances in the treatment ofHF, 
the prognosis generally remains grim. Overall mortality for 
HF optimally treated with angiotensin-converting enzyme 
(ACE) inhibitors, digoxin, and diuretics is about 10% aunu­
ally, with a 5-year mortality of 50%. Approximately 30% to 
50% of these deaths are sudden. Data from the Framingham 
study suggest that this 5-year mortality has not cbanged ap­
preciably since the 1930s. African Americans have about a 

Table 79.3. Echocardiography Versus Radionuclide Ventriculography for Evaluating Left Ventricular Performance 

Test 

Echocardiography 

Radionuclide 
ventriculography 

Source: Konstam et al. l 

Advantages 

Permits concomitant assessment of valvular 
disease, LV hypertrophy, and LA size 

Less expensive than radionuclide ventriculography 
in most cases 

Able to detect pericardial effusion and ventricular 
thrombus 

More precise and reliable measurement of EF 
Better assessment of RV function 

LV = left ventricular; LA = left atrial; EF = ejection fraction; RV = right ventricular. 

Disadvantages 

Difficult to perform in patients with lung 
disease 

Usually only semiquantitative estimate of EF 
provided 

Technically inadequate in up to 18% of 
patients under optimal circumstances 

Requires venipuncture and radiation 
exposure 

Limited assessment of valvular heart disease 
and LV hypertrophy 
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Table 79.4. Prognostic Factors for Chronic Heart Failure 

Etiology of Ventricular Dysfunction 
Predominant systolic impairment 
Ischemic heart disease 
Idiopathic, hypertensive, or valvular heart disease 
Other 

Myocarditis: infectious, autoimmune, giant cell 
Hypertrophic cardiomyopathy 
Toxin-related cardiomyopathy (e.g., alcohol, 

anthracyclines) 
Infiltrative diseases (e.g., amyloid, hemochromatosis) 

Patient demographics 
Race 
Gender 
Age 

Comorbidities 
Diabetes, systemic or pulmonary hypertension, sleep apnea, 

renal or hepatic dysfunction 
Easily measured variables 

Symptoms---NYHA classification, specific activity scale 
Ejection fraction in left and right ventricles 
Exercise capacity: V02 max, 6-minute walk distance 
Hemodynamics 
Serum sodium 
Thyroid function 
Arrhythmias/ECG (antiarrhythmic therapy) 
Doppler echocardiography (mitral inflow pattern) 
LV size, volumes, shape, and mass 

Other markers; research tools 
Neurohormones: plasma norepinephrine, renin activity, 

aldosterone, atrial natriuretic factor 
Markers of autonomic dysfunction (heart rate variability) 
Signal-averaged ECG 
Endomyocardial biopsy 

NYHA = New York Heart Association. 

l.5-fold higher risk of mortality from HF than whites. The 
following variables have been found to be independent pre­
dictors of a poor prognosis in HF: severely depressed ejec­
tion fraction «30%); LV size and morphology (globular is 
worse); functional class (NYHA class N: 3()"'50% mortality 
at 1 year); concomitant RV failure or pulmonary hyperten­
sion; increased cardiothoracic ratio on chest roentgenogram; 
older age; reduced exercise capacity; hyponatremia; atrial and 
ventricular arrhythmias; and neuroendocrine activation [ele­
vated levels of norepinephrine, angiotensin II, aldosterone, 
atrial natriuretic factor, tumor necrosis factor-a (lNF-a) and 
other cytokines] (Table 79.4). TNF-a is responsible for in­
ducing "cardiac cachexia," a chronic muscle wasting syn­
drome seen frequently in advanced heart failure, cancer, and 
AIDS. At presen~ the treatment is directed at the underlying 
disease, although a clinical trial evaluating the effect of a TNF 
receptor blocker (etanercept) on prognosis in chronic HF is 
under way, with results expected in 2002. 

Management Principles 
Patient Counseling 
The establishment of a caring, open, compassionate relation­
ship with the patient and the family is necessary for effective 
treatment of HF. The clinician should not hesitate to enlist 
the help of dietitians, phannacists, nurse educators, and com-

munity groups. Home health care resources can be especially 
helpful. It is believed that better patient education and com­
pliance improve morbidity and mortality statistics and save 
billions of dollars in health care expenditures. 

General Counseling 
The patient and family should be informed of the pathophysi­
ology of HF, including an explanation of the symptoms ob­
served, the rationale for complying with treatment recommen­
dations, and, if known or suspected, the cause of the HF. The 
patient and family are told what symptoms or signs suggest a 
deteriorating course and what to do in the event such symp­
toms develop. All treatments are explained carefully, and the 
patient's responsibilities in treatment are reinforced. When fam­
ily members are involved in the treatment plan, their responsi­
bilities are also clearly delineated. The patient and family 
should be referred to appropriate support groups and commu­
nity organizarions (e.g., American Heart Associarion). 

Patients should weigh themselves daily and record the re­
sults. Because a few pounds may be important, it is impor­
tant to standardize the method of weighing. It is recommended 
that the patient be weighed in the morning after awakening, 
after urinating, but before eating. Although the significance 
of change in weight is related to "baseline" body mass, a 
change of 3 to 5 pounds is generally sufficient to merit a call 
to the primary care provider. Well-educated and compliant 
patients and their families may adjust the diuretic dosage at 
home based on daily weights. However, frequent adjustments 
in diuretic dosage require more frequent monitoring of elec­
trolytes, especially potassium and magnesium. 

Every effort is made to get smoking patients to stop. There 
are few things, if any, more dangerous to patients with HF. 
Community organizations [American Heart Association 
(AHA), American Cancer Society (ACS), American Lung As­
sociation (ALA)] may be helpful in this regard. HF patients 
are prime targets for pulmonary infections and therefore 
should receive appropriate immunizations against influenza 
and pneumococcus (see Chapter 7). 

Sharing the prognosis with the patient and family is a dif­
ficult but necessary task of the primary care provider. It is 
made more difficult by the imprecision inherent in such a 
process, particularly when the underlying etiology may be un­
known or other conditions affect the patient's health. Still, pa­
tients and their families deserve this information so they may 
plan their lives accordingly. Patients should be advised to cre­
ate advance directives. 

Activity/Exercise 
Regular moderate, symptom-limited aerobic exercise may be 
safely recommended to all patients with stable NYHA class 
I to 1II HF; it may improve functional capacity and quality of 
life and diminish symptoms. Concerns about sexual activity 
must be fully explored, as patients are unlikely to initiate con­
versation on this matter. Patients with stable NYHA class I 
to III HF may engage safely in sexual activity, although prac­
tices may have to be altered to accommodate patients with di­
minished exercise tolerance. Although no specific training or 
cardiac rehabilitation program can be routinely recommended, 
such programs may be of benefit to certain patients, particu-



larly those with concerns about exercising and those with con­
comitant CAD. An observed maximal stress test is often use­
ful to objectively document exercise capacity and provide the 
patient with reassurance that the resulting exercise prescrip­
tion (roughly to 60% of maximum) is safe. 

Diet 
All patients should be placed on a 3-g sodium diet, which is 
palatable, inexpensive, and achievable for most patients. Pa­
tients with continued congestive symptoms or fluid retention 
on high doses of diuretics may require a 2-g or even l-g 
sodium diet, though these are much less palatable and com­
pliance is more difficult to obtain. Low-fat diets must be con­
sidered with caution, as many patients with HF are elderly 
and subject to malnutrition. A vitamin supplement may be 
reasonable, especially if the patient is at risk for loss of wa­
ter-soluble vitamins because of diuretics. Alcohol, an agent 
known to be cardiotoxic and capable of acutely depressing 
myocardial contractility and causing arrhythntias, should be 
avoided altogether. If the patient is unwilling to stop, inges­
tion of more than one drink (total of I ounce of alcohol) daily 
should be strongly discouraged. Because of the critical im­
portance of diet in the successful management of HF, it is rec­
ommended that the patient and spouse be referred to a health 
care professional, such as a dietitian for counseling. Non­
steroidal antiinflammatory drugs, both prescription and over 
the counter (OTC), should be avoided because of the high risk 
of renal injury (especially in diabetics and those with under­
lying renal insufficiency) and decompensation of HF. 

Compliance with Treatment 
Compliance is the cornerstone of treatment of HF. Excellent 
compliance with the treatment plan should result in improved 
quality of life, alleviation of symptoms, lower mortality, de­
creased emergency room visits and hospitalizations, and much 
lower cost of care. Research shows that patients are non­
compliant because of one or more of the following factors: 
(I) failure to understand the treatment plan, (2) disbelief that 
the treatment plan can be effective, (3) forgetfulness, and (4) 
constraints upon following the treabnent plan (e.g., financial). 
During the period following diagnosis, frequent office visits 
are necessary to titrate medications, reinforce teaching and 
treatment, and assess side effects. 

Patients should know their drug regimen, including drug 
name, dosage, and method of taking it. Patients should bring 
all their drugs, including OTC drugs, to the office visit with 
the primary care provider immediately after hospitalizations, 
changes in the regimen, and at intervals throughout the year. 
Patients should also have a written record of their current drug 
regimen at home and on their person. Home health services 
or family support may be necessary for patients with mem­
ory problems or other intellectual deficits, as well as for those 
who are blind or frail or have other major physical limita­
tions. A home care evaluation by knowledgeable staff often 
yields clues to pitfalls to therapy in refractory patients. Comw 

pliance has been shown to improve when the patient and fam­
ily are involved in the development of the treatment plan, feel 
fully informed about all aspects of the treatment, and experi-
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ence open, helpful communication with all members of the 
treatment team. 

A nurse-directed, multidisciplinary outpatient intervention in 
elderly patients with HF has been shoWD to produce a signifi­
cant reduction in hospitalizations, improved quality-of-life 
scores, and savings in health care costs of $460 per patient over 
90 days compared to that for patients assigned to conventional 
care.9 The intervention consists of intensive education about 
HF, dietary instruction by a dietitian, analysis and simplifica­
tion of the drug regimen, and intensive follow-up through home 
care services and visits and calls from study team members. 

Drugs 
Vasodilators 
Angiotensin-converting enzyme inhibitors (ACEls) are the 
cornerstone of the pharmacologic management of systolic HF, 
and contemporary therapy of systolic HF mandates an ACEI 
unless contraindicated. Although the reason that ACEIs are 
more effective than other vasodilators in reducing HF mor­
tality is not fully known, the Survival and Ventricular En­
largement Trial (SAVE), 10 Cooperative North Scandinavian 
Enalapril Survival Study (CONSENSUS),1l Vasodilator­
Heart Failure Trial-II (V-HeFfII),'2 and Studies of Left Ven­
tricular Dysfunction (SOLVD)13 trials demonstrated an ap­
proximate 20% reduction in mortality compared to placebo. 
ACEIs reduce afterload, improve neurohumoral abnormali­
ties, improve symptoms and quality of life, and decrease hos­
pitalizations. In the prevention arm of the SOL VD trials, it 
was further demonstrated that ACEIs delayed the onset of 
symptoms of HF and first hospitalization for HF in patients 
with clinically silent LV dysfunction. 

The ACEIs are generally well tolerated. Side effects are in­
frequent and include rash, angioedema, cough, hypotension, 
hyperkalemia, and impaired renal function. Some of these side 
effects may be avoided by using specific angiotensin II re­
ceptor blockers (ARBs, e.g., losartan). The Evaluation of 
Losartan in the Elderly-2 (ELITE-2) trial" directly compared 
the use of ACEIs and ARBs on mortality in chronic heart fail­
ure in elderly patients with systolic LV dysfunction and found 
no significant difference. Because of the study population pro­
fIle, extrapolation of these data to all subsets of patients is not 
advised. With the exception of patients who develop an­
gioedema or allergic rash, ACEls remain preferred therapy. 
Studies of the combined use of both ACEls and ARBs in sys­
tolic HF are now ongoing. Preliminary results are of concern 
because of an increase in mortality when ACEls and ARBs 
are used in combination with beta-blockers (discussed below). 
It is premature to recommend the combined use of ACEls and 
ARBs at present. 

Although a survival benefit in regard to HF has been demon­
strated in clinical trials of ACEIs, it has not been translated into 
a survival benefit for the general HF population, largely be­
cause these drugs are underused or underdosed by primary care 
physicians, generally because of unfounded concerns about ex­
cessive blood pressure reduction. In the SOL VD trial, systolic 
blood pressure decreased by only 5 mm Hg, on average, and 
diastolic blood pressure by 4 mm Hg. Even in the CONSEN­
SUS trial, which enrolled patients with NYHA class IV HF. 



678 William A. Norcross and Denise D. Hermann 

only 5.5% of patients treated with enalapril were withdrawn 
because of symptomatic hypotension. 

Therefore, all patients with HF should be offered a trial of 
ACEIs, except those with specific contraindications: (1) a his­
tory of allergy or intolerance to ACEIs; (2) a serum potas­
sium level higher than 5.5 mEq/L that cannot be reduced by 
conventional means; or (3) symptomatic hypotension, even 
without ACEI treatment. Caution and careful monitoring are 
used for patients with systolic blood pressures less than 90 
rom Hg and patients with a creatinine level above 3.0 mg/dL 
or a creatinine clearance less than 30 mUmin. Half the usual 
dosage of ACEI is given to patients with renal insufficiency, 
and renal function must be monitored frequently. 

In stable patients who are not at high risk for symptomatic 
hypotension, ACEIs may be started as for the treatment of 
hypertension, with the dosage titrated upward every 2 to 4 
weeks to a target dose equivalent to those used in the large­
scale clinical trials of ACEls for HF. Examples of target doses 
are captopril 50 mg tid and enalapril 10 mg bid. All ACEIs 
are believed to be equally effective for the treatment of HF, 
and a corresponding dosage of any other ACE! may be used. 

Patients at high risk for symptomatic hypotension should 
be treated with a low dose of a short-acting ACE! (e.g., cap­
topril 6.25 mg). It is reasonable to consider hospitalizing pa­
tients at especially high risk for hypotension, though most pa­
tients can be safely monitored in the outpatient setting. If the 
fIrst dose is tolerated, the patient may be started on captopril 
6.25 to 12.5 mg tid. If this dose is tolerated, the patient may 
be switched to an ACEI with qd or bid dosing intervals and 
slowly titrated up to the target dose. Patients with renal in­
sufficiency or high risk for hypotension should initially be 
seen at least weekly and the serum creatinine and potassium 
levels monitored carefully. In the event of worsening renal 
function (increased serum creatinine of 0.5 mg/dL or more), 
hyperkalemia (5.5 mEq/L or higher), or symptomatic hy­
potension, the patient is reevaluated and the regimen modi­
fied. Excessive diuretic administration is a common reason 
for ACEI intolerance. 

Beta-Blockers 
Beta-blocker therapy should be added to standard therapy in 
all patients with NYHA class II or III systolic HF. There are 
insufficient data to make finn reconunendations regarding the 
efficacy and risklbenefit ratio of treatment of patients with 
NYHA class! or IV HF with beta-blockers. There is strong 
evidence to support a mortality benefit and reduced hospital­
izations with the use of carvedilol,15 bisoprolol,16 and meto­
prolol CRIXL 17 in patients with NYHA class IT or III systolic 
HF. Unlike ACEIs and ARBs, beta-blockers do not exhibit a 
"class effect," so that the administration of such agents to pa­
tients with HF should be limited to the agents studied in clin­
ical trials. Studies comparing the agents mentioned above are 
ongoing, but at presently convincing data do not support the 
use of one drug over another. Regardless of the choice of 
agent, similar reconunendations can be made for the addition 
of beta-blockers to standard therapy. First, patients should be 
carefully assessed for clinical stability. Patients with worsen­
ing edema, dyspnea, or other manifestations of decompen-

sating HF should be stabilized and should be stable for at least 
I week before beta-blockers are started. The dosage of beta­
blockers should be individualized and patients must be closely 
monitored. Beta-blockers should be started at low dose and 
titrated upward no more frequently than every 2 weeks. When 
increasing the dosage, it is wise to give the new dose in the 
office and to observe the patient for at least 1 hour afterward 
for symptoms of dizziness or light-headedness or marked 
changes in vital signs. Patients who do manifest worsening 
HF should first have their other dmgs (diuretics, ACEIs, etc.) 
adjusted to try to compensate, or the dose of beta-blocker de­
creased or discontinued. With careful management, most pa­
tients can tolerate beta-blocker therapy, even those whose HF 
may transiently decompensate while titrating therapy. The 
starting dose of carvedilol (Coreg) is 3.125 mg orally twice 
daily. If tolerated, the dose can be doubled every 2 weeks to 
a maximum of 25 mg twice daily for patients weighing less 
than 85 kg and 50 mg twice daily for those weighing 85 kg 
or more. The starting dose of metoprolol CRIXL is 25 mg 
orally daily for patients with NYHA class IT and 12.5 mg daily 
for those with NYHA Class Ill. The dose is titrated upward 
every 2 weeks to a target dose of 200 mg daily. The starting 
dose of bisoprolol is 1.25 mg orally daily titrated upward in 
a similar manner to a maximum dose of 10 mg daily. 

For patients unable to take ACEIs or ARBs, the currently 
accepted alternate regimen, for which a mortality benefIt has 
been demonstrated at 1 and 3 years,18 is the combination of 
hydralazine and isosorbide dinitrate. However, compared to 
ACEIs, this combination has a worse side-effect profile, and 
in ctinical trials 18% to 33% of patients discontinued one or 
both agents. Headaches, palpitations, nasal congestion, and 
hypotension are the most common side effects. The two agents 
are started concurrently and slowly titrated upward. Isosor­
bide dinitrate is started at a dose of to mg tid and titrated to 
40 mg tid. Hydralazine is started at a dose of to to 25 mg tid 
and titrated to 75 mg tid. The dmgs are then titrated upward 
incrementally and no sooner than weekly. In the V-HeFf II 
trial,12 which compared the hydralazine-isosorbide dinitrate 
regimen to enalapril in patients with HF, the average total 
daily doses were hydralazine 200 mg and isosorbide dinitrate 
100 mg. It is unknown if lower dosages would be effective. 

Digoxin 
A number of studies have found digoxin to improve symptoms 
and functional status in patients with systolic HF19; yet two 
centuries after its first use in HF by Withering, its effect on 
mortality has only recently been detemtined. The National 
Heart, Lung and Blood Institute: Digitalis Investigation Group 
(NHLBI-DIG) study found no overall mortality benefit attrib­
utable to digoxin in systolic HF; however, a morbidity benefit 
was observed in that over an average follow-up period of 31 
months there were 6% fewer hospitalizations for HF in the 
digoxin-treated groUp.20 It is clear, also, that digoxin withdrawal 
precipitates clinical worsening and increases hospitalizations.19 

Even among cardiologists there is debate about when to 
initiate digoxin in the clinical course of patients with systolic 
HF. Some clinicians routinely prescribe digoxin for all pa­
tients with LV systolic dysfunction (EF <40%). Others in-



stitute digoxin only if symptoms and functional status are not 
satisfactorily improved by ACEIs, beta-blockers, and diuret­
ics. Most agree that digoxin should be prescribed for patients 
with severe HF and in HF patients with concurrent atrial fib­
rillation and a rapid ventricular response. The primary mech­
anism of action of digoxin for symptom alleviation in HF may 
not be its mild positive inotropic action but rather its vago­
tonic effects, which antagonize the sympathetic nervous sys­
tem activation during HF. 

Prior to instituting digoxin, the patient's serum electrolytes, 
blood urea nitrogen (BUN), and creatinine must be tested and 
a recent ECG reviewed. For stable patients in the outpatient 
setting, digoxin is started orally and loading doses are almost 
never required. In younger patients with normal renal func­
tion, a dose of 0.25 mg once daily may be prescribed. In eld­
erly, small, or hypothyroid patients, start with 0.125 mg daily. 
For patients with renal insufficiency, consult one of the widely 
available nomograms to determine the digoxin dose. When 
digoxin levels have achieved steady state (approximately I 
week for patients with nonnal renal function and 3 weeks for 
those with renal insufficiency), determine the serum digoxin 
level and repeat the serum BUN, creatinine, and electrolytes. 
Also obtain and review the ECG. 

After steady state has been reached and the patient is sta­
ble on a dose of digoxin that results in serum levels within 
the therapeutic range, it is usually not helpful to determine 
digoxin levels regularly. Many clinicians recommend check­
ing the digoxin level annually, and it must be obtained if the 
patient (I) develops symptoms or signs of digoxin toxicity 
(nausea, mental status change, visual disturbance, ectopy); (2) 
suffers deterioration of cardiac status; (3) suffers deteriora­
tion of renal status; or (4) is prescribed a drug known to in­
teract with digoxin (verapamil, quinidine, amiodarone, an­
tibiotics, and anticholinergic agents). 

Diuretics 
Diuretic therapy is used only in patients with HF who demon­
strate symptoms or signs of fluid volume overload ("conges­
tive" heart failure). Diuretics improve the clinical status 
of patients with CHF by promoting renal excretion of so­
dium and water, but they also activate the renin-angiotensin­
aldosterone axis, potentiate the hypotensive effect of ACEls, 
and may decrease cardiac output, especially in patients with 
diastolic dysfunction. While diuretics should not be used rou­
tinely in all patients with HF, most patients will require them 
during their clinical course. 

Thiazide diuretics may be useful for mild CHF, but they are 
ineffective when the glomerular filtration rate (GFR) falls be­
low 30 mllmin. Patients with moderate to severe CHF, a GFR 
less than 30 mUmin, or marked fluid volume overload should 
be given a loop diuretic such as furosemide, orally or intra­
venously, depending on the acuity of the clinical situation. Av­
erage oral starting doses of furosemide range from 10 to 40 
mg. (Initial, targe~ and suggested maximal doses for most of 
the dmgs commonly used in HF can be found in Table 79.5.) 

Most patients respond to a single daily morning dose of di­
uretic. If a larger dose of diuretic is needed, increasing the 
morning dose rather than splitting the dose generally achieves 
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a better diuresis. An alternative to increasing the dose of di­
uretic, especially when it has superseded the target dose, is to 
add a diuretic from a different class (e.g., addition of tri­
amterene to the regimen of a patient taking furosemide), 

Metolazone is a diuretic commonly reserved for patients 
with severe or refractory HF because of its potency. It must 
be used with great caution. A typical starting dose of 
metolazone is 2.5 mg once daily. The major side effects are 
similar to those of other diuretic agents: volume depletion, hy­
potension, hypokalemia, and hypomagnesemia. The combi­
nation of furosemide and metolazone is exceptionally potent 
and necessitates frequent monitoring of fluid status and serum 
electrolytes. Although there are no set rules for following 
serum potassium and magnesium levels, it seems reasonable 
to check levels when starting or changing the regimen of di­
uretics and ACEls. Stable patients on diuretics should have 
the serum potassium measured every 3 to 6 months, but this 
suggestion is clearly a guideline and should not supplant clin­
ical judgment. It must also be recalled that potassium is a pre­
dominantly intracellular cation, and that serum levels do not 
often accurately reflect intracellular stores. Therefore, clini­
cians should consider potassium supplementation in patients 
whose serum potassium falls below 4 mEq/dL. Potassiwn sup­
plementation is undertaken with great caution in patients with 
renal insufficiency (including the elderly with a "nonnal" 
BUN and creatinine) and those on ACEls or potassium­
conserving diuretics. High-dose diuretic regimens also may 
cause excessive renal excretion of magnesium and calcium. It 
may be necessary to replace these nutrients as well. 

The Randomized Aldactone Evaluation Study (RALES) 
Tria}21 demonstrated a mortality benefit in patients in NYHA 
class III or IV from spironolactone 25 mg orally daily. The 
study has not been duplicated and its results can be applied 
only to patients with moderate to severe systolic HF. Although 
little hyperkalemia was seen in the study, clinicians must be 
particularly concerned about this risk in general practice be­
cause the dmg will generally be added to a regimen that al­
ready contains potassium-conserving drugs in patients with 
renal hypoperfusion. Candidates for spironolactone therapy 
should have NYHA class III or VI systolic HF, be normo­
kalemic and have a creatinine less than 2.5 mgldL. Strong 
consideration should be given to discontinuing supplemental 
potassium when spironolactone is added to the regimen. The 
serum potassium and sodium should be checked at weekly in­
tervals until stable, frequently thereafter, and at any time there 
is a change in regimen or clinical status. 

Anticoagulants 
Although some clinicians have suggested the use of warfarin 
routinely in patients with HF, there is insufficient evidence to 
support such a recommendation at this time. As 60% to 75% 
of HF populations have concomitant CAD, antiplatelet ther­
apy may be strongly indicated and empiric use of warfarin in­
creases bleeding risk. HF patients with primary valvular dis­
ease, atrial fibrillation, pulmonary embolism or other systemic 
embolic event, or an LV thrombus should be anticoagulated 
to an international normalization ratio (INR) in the range of 
2.0 to 3.0. 
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Table 79.5. Drugs Commonly Used for Chronic Heart Failure 

Average wholesale 
price IAWP) for 100 

tablets at average 
Recommended or target dose 

Initial Target maximum (generic used, 
Drug dose Img) dose Img) dose Img) when available) 

Thiazide diuretics 
Hydrochlorothiazide 25 qd As needed 50 qd $7.74 
Chlorthalidone 25 qd As needed 50 qd $18.40 

Loop diuretics 
Furosemide 10-40 qd As needed 240 bid $14.30 
Bumetanide 0.5-1.0 qd As needed 10 qd $75.18 
Ethacrynic acid 50 qd As needed 200 bid $53.24 

Thiazide-related diuretic 
Metolazone 2.5 Itest dose) As needed 10 qd $93.18 

Potassium-sparing diuretic 
Spironolactone 25 qd As needed 100 bid $45.94 
Triamterene 50 qd As needed 100 bid $87.12 
Amiloride 5 qd As needed 40 qd $47.57 

ACE inhibitors 
Enalapril 2.5 bid 
Captopril 6.25-12.5 tid 
Lisinopril 5 qd 
Quinapril 5 bid 
Benazepril 10 qd 
Ramipril 2.5 qd 
Fosinopril 10 qd 

Beta blocke" 
Bisoprolol 1.25 qd 
Carvedilol 3.125 bid 
Metoprolol succinate 12.5 qd 

Source: Adapted from Konstam et al.' 

Pacemaker Therapy of Systolic Hearl Failure 
Increasingly it is becoming recognized that systolic heart fail­
ure is characterized by conduction system abnonnalities and 
rhythm disturbances in addition to the well-known problems 
with myocardial contractility and neurohumoral imbalances. 
In some HF patients, conduction disturbances diminish car­
diac output through reduced diastolic fIlling, abnonnal wall 
motion and prolonged regurgitation through the mitral and tri­
cuspid valves. Some studies have shown benefit from biven­
tricular pacing in patients with significantly widened QRS 
complex on quality of life scores, exercise tolerance, and im­
provement in NYHA functional class.22 At present, applica­
tion of this therapy should be individualized. Ongoing stud­
ies will define the risks and benefits of this treatment, 
characterize the survival benefit, and identify those patients 
most likely to be helped by it. 

Drug Management of Diastolic Heart Failure 

10 bid 20 bid $107.22 
50 tid 100 tid $131.46 
20 qd 40 qd $108.29 
20 bid 20 bid $95.99 
20 qd 40 qd $90.01 
10 qd 20 qd $131.45 
20 qd 40 qd $87.74 

10 qd $131.10 
25 bid $163.21 
200 qd $80.10 

poorly tolerated, as tachycardia reduces LV filling time and 
further increases diastolic pressures. 

Because of LV stiffness. patients with diastolic HF are sen­
sitive to changes in LV end-diastolic volume. Diuretics are 
almost always necessary for congestive symptoms, but overly 
aggressive diuresis may reduce stroke volume and cardiac out­
put. With hypertrophic cardiomyopathy (HCM), even a mild 
positive inotrope such as digoxin can worsen outflow tract 
obstruction. Beta-blockers and calcium channel blockers pro­
mote myocardial relaxation and are usually considered fIrst­
line agents for the treatment of diastolic HF. ACEIs have not 
been extensively studied for diastolic HF. However, because 
tissue-based ACE activity is upregulated in L VH secondary 
to pressure overload and because it, in tum, leads to reduc­
tions in LV relaxation, it is tempting to speculate that ACEls 
may have a salutary effect on diastolic function at the level 
of the myocardium.23 

Although some causes of diastolic dysfunction are irreversible Revascularization 
(e.g., myocardial fibrosis), potentially reversible conditions Despite the widespread use of CABG and PTCA, few data 
are found in many patients. Therapies that reduce arterial exist on the efficacy of aggressive treatment of asymptomatic 
blood pressure, diminish myocardial ischemia, and promote coronary arterial lesions in patients with HF; moreover, there 
regression of LVH may reverse some of the diastolic abnor- are no randomized, controlled clinical trials that have evalu­
malities. Supraventricular arrhythmias are common and ated outcomes of any procedure in patients with systolic LV 



dysfunction, other than transplantation for end-stage heart 
failure. Several cohort studies evaluating the effect of CABG 
have shown a survival benefit from CABG in patients with 
clinically symptomatic HF or severe systolic dysfunction and 
severe or activity-limiting angina.24- 26 Neither CABG nor 
PTCA has been proved to improve survival in HF patients 
without angina. Nonetheless, because of the high prevalence 
of CAD in patients with HF, the suspected high prevalence 
of "silent" ischemia in this population, and our increasing un­
derstanding of "hibernating" myocardium (non functioning or 
hypofunctioning heart wall that is underperfused but viable), 
it is conceivable that detection and revascularization of 
stenotic coronary arteries may improve prognosis via the pre­
vention of future MIs and the diminishing mortality due to 
HF (see Chapter 76). 

Because of the uncertainty surrounding this issue and 
the high stakes involved, the Heart Failure Guideline Panel 
of the Agency for Health Care Policy and Research (AHCPR) 
has developed an algorithm to help patients and providers 
deal with this clinical situation. I These guidelines were de­
vised in 1994, and updated recommendations are expected in 
2001-2002 from the combined American College of Cardi­
ology/American Heart Association Task Force and the Heart 
Failure Society of America. PTCA has not been shown to im­
prove survival in patients with HF of any type, ~o CABG is 
considered the procedure of choice. The clinician and patient, 
though, must also use judgment when choosing a revascular­
ization procedure. A patient may not be a candidate for revas­
cularization if CABG or PTCA is not an acceptable proce­
dure to the patient, anatomic or technical factors (e.g., prior 
chest irradiation, severe distal disease) jeopardize the likeli­
hood of a successful result, severe comorbid diseases exist, 
or the ejection fraction is low «20%). 

Once a patient has been detennined to be a candidate for 
revascularization, the HF guideline panel recommended that 
HF patients be categorized and offered evaluation and treat­
ment as follows: 

1. Heart failure patients with severe or activity-limiting 
angina, frequent episodes of pulmonary edema. or angina 
decubitus should be advised to undergo coronary arteri­
ography as the first diagnostic modality, to be followed by 
CABG, if operable lesions are found (see Chapter 76). This 
group of patients is at greatest risk, has the highest likeli­
hood of having treatable CAD, and is likely to receive the 
greatest benefit from revascularizalion. 

2. Heart failure patients with mild angina or a history of 
MI should be advised to undergo a noninvasive tcst for 
myocardial ischemia as the first diagnostic modality. Ap­
propriate tests include exercise or phannacologic stress 
myocardial perfusion ~cintigraphy (e.g., thallium scanning), 
exercise or pharmacologic stress (dobutamine) echocardio­
graphy, or stress radionuclide angiocardiography. Patients 
with evidence of ischemic myocardium should be advised 
to undergo coronary angiography with revascularization to 
follow if operable lesions are discovered. 

3. Heart failure patients without angina or a history of any man­
ifestation of CAD are, along with their physicians, in a 
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quandary. There are no data to support routine evaluation 
of this group for myocardial ischemia. The patient and 
physician should discuss this issue thoroughly and consider 
the presence of risk factors that make CAD likely or those 
that explain the patient's HF (e.g., alcoholism) by way of 
another etiology. If the patient and physician agree that it 
would be appropriate to screen for myocardial ischemia, the 
evaluation should begin with one of the noninvasive tests. 

Patient Monitoring 
Office Visit 

The family physician inquires about changes in chronic symp­
toms or the development of new symptoms. Special attention 
is given to inquiring about dyspnea or fatigue on exertion, or­
thopnea, edema, and paroxysmal nocturnal dyspnea. At se­
lected intervals the physician reviews all of the areas covered 
in the section on patient counseling, especially activity and 
functional ability, diet, medication regimen, and mental health 
issues. Patients should bring a record of daily weights to the 
office visit, and, if requested by the physician, all of their 
medications (prescription and GTe). Evidence of snoring, 
episodes of apnea or hypopnea, or other signs of sleep dis­
turbance is sought from the patient and sleep partner. 

In a study of 42 patients with stable, "optimally treated" HF, 
45% were found to have a moderate to severe degree of sleep­
disordered breathing, often associated with prolonged and se­
vere hypoxemia.27 Patients in whom sleep apnea-hypopnea is 
suspected are referred to a sleep disorder specialist. 

The physical examination includes weight, vital signs, and 
assessment for edema, rales, or findings suggestive of pleu­
ral effusion, jugular venous distention, hepatomegaly, and 
hepatojugular reflux. A careful cardiac examination is per­
formed with attention to changes in heart rate, cardiac im­
pulse, murmurs and gallops, and especially a third heart sound 
(S _~). The use of the echocardiogram or any other noninvasive 
or invasive testing for the purposes of routinely monitoring a 
patient with HF is not recommended. 

All of the data obtained from the hislory and physical ex­
amination at the time of the office visit are carefully consid­
ered and used to make appropriate changes, when necessary, 
in the patient's therapeutic regimen. It is believed that this 
careful outpatient clinical assessment and subsequent adjust­
ment of therapy is critical for improving quality of life, de­
creasing mortality, maintaining functional status, and de­
creasing the frequency of hospital admissions for HF patients. 

Exacerbations 

Although HF patients and their physicians are disappointed 
and sometimes alarmed when an episode of clinical deterio­
ration occurs, the occasion can also be used for education that 
may prevent future decompensations. The physician must 
search for intcrcurrent or comorbid diseases that may have 
caused the deterioration (e.g., thyroid disease, anemia, infec­
tion, sleep apnea, arrhythmias, MI, pulmonary embolism, car­
diac valvular disease, renal insufficiency, hepatic dysfunction, 
diabetes, uncontrolled hypertension). The physician must also 
search for etiologies related to patient noncompliance (e.g., 
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not taking medications or following diet, alcohol or illicit drug 
abuse) or iatrogenic or OTe drugs that either conserve sodium 
(nonsteroidal antiinflammatory drugs) or have negative 
cardiac inotropic effects (e.g., diltiazem, verapamil, beta­
blockers, quinidine, disopyrantide). Episodes of clinical dete­
rioration in IIF patients should not be accepted as part of the 
natural history of IIF. Rather, a careful, thoughtful search for 
the etiology is almost always fruitful and provides important 
infonnation that can be used to educate patient and physician 
alike and prevent future incidents of decompensation. 

Prevention of HF 

Primary Prevention 
Family physicians practicing good preventive medicine and 
health promotion are already preventing IIF (see Chapters 7 
and 8). Hypertension and CAD are the two most commonly 
encountered antecedents of HF, and aggressive detection and 
treatment of hypertension and other treatable risk factors for 
CAD (smoking, dyslipidentia, obesity, inactivity, diabetes) 
can do much to prevent IIF. Additionally, physicians must 
counsel their patients to drink alcohol in moderation (::52 oz 
daily) or not at all and to abstain completely from the use of 
cocaine and other illicit drugs. 

Some have made a strong case for routine screening for he­
mochromatosis,28 but this recommendation has not been met 
with widespread enthusiasm. The issue is not addressed by 
the U.S. Preventive Services Task Force in the second edi­
tion of the Guide to Clinical Preventive Services. 

Secondary Prevention 
All patients found to have an EF of less than 40% should be 
treated with a ''target dose" of an ACEI, unless contraindica­
tions exist. All patients who suffer a nonfatal MI (except those 
with small, uncomplicated, non-Q-wave inferior MIs and who 
have not previously had an MI) should have their EF meas­
ured noninvasively prior to discharge and within 6 to 12 
months thereafter. If an ACEI was not initiated during peri­
infarction management, all those with an EF of less than 40% 
should be treated with target doses of an ACE!. 

Future Therapy for Heart Failure 
The morbidity and mortality related to the diagnosis of heart 
failure averages 10% annually despite treatment with ACE 
inhibitors. It approaches 40% to 50% annually for the most 
symptomatic patients. Surgical procedures such as cardio­
myoplasty, implantation of ventricular assist devices, and car­
diac transplantation are viable options for a few such patients. 
Pharmaceutical agents with additive survival benefit have 
been sought with great interest. Despite exhibiting great prom­
ise in early trials, a number of agents have been demonstrated 
to be ineffective or actually increase the mortality rate com­
pared to placebo. The latter group includes oral ntilrinone, 
flosequinan, and vesnarinone. suggesting that chronic in­
otropic stimulation is disadvantageous in heart failure. 

Refractory Chronic Heart Failure and 
the Heart Failure Specialist 
Primary care providers should consider referral to a heart fail­
ure specialist or cardiologist to assist in case management 
when patients remain symptomatic (NYHA class III or IV) 
despite (or are intolerant of) "standard therapy." There are 
other specific indications for referral: when the presence or 
severity of heart failure is uncertain; patients with two or more 
hospitalizations or emergency room visits for heart failure 
within 6 months; patients with suspected acute myocarditis; 
heart failure with moderate to severe aortic or mitral regur­
gitation; patients with evidence of myocardial ischemia or po­
tentially reversible myocardial dysfunction; and consideration 
of clinical trial participation. 

Patients in whom cardiac transplantation might be consid­
ered duting the next I or 2 years should be referred early, as 
serial assessment is invaluable to the transplant team for de­
tennining the tempo of disease progression. An "elective" 
transplant evaluation and the concomitant educational process 
typically is conducted over several weeks. Once the patient 
has been listed for transplantation, the wait for an appropri­
ate donor organ may exceed 10 to 14 months, depending on 
the patient's blood type, body habitus, and other conditions. 
Urgent transplantation places the patient at increased risk of 
morbidity from renal or hepatic damage, a prolonged hospi­
talization and recovery phase, or death while awaiting sur­
gery. Valuable relationships with members of the transplant 
team are also more difficult to develop in emergent situations. 
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80 
Cardiovascular Emergencies 

William J. Hueston and A. Kesh Hebbar 

Cardiac disease accounts for the largest proportion of deaths 
in the United States. Many patients with underlying cardiac 
problems present to family physicians with conditions that 
can lead to death if not properly evaluated and treated. This 
chapter examines several cardiac emergencies that may be en­
countered by patients in a primary care practice. 

Syncope 
Syncope refers to transient loss of consciousness with loss of 
motor tone. Near-syncope generally refers to patients who 
lose some motor activity and have a decreased level of con­
sciousness, but do not completely pass out. These conditions 
are frightening to patients and their family and usually result 
in patients' seeking care immediately. In one series, syncope­
related problems accounted for 3% of all emergency depart­
ment visits and 6% of all general medical hospital admissions. 

Syncope can be the symptom of many different conditions 
including multiple noncardiac conditions. However, syncope 
associated with cardiac problems carries a much higher risk of 
subsequent death than when caused by other noncardiac dis­
eases. In a prospective study of patients identified with syn­
cope, it was found that patients whose syncope was linked to 
a cardiac cause had a I-year mortality of 30% compared to 
12% when a neurologic diagnosis was made and 6% with syn­
cope from unknown causes. I For this reason, the identification 
of a cardiac problem contributing to syncope is important. 

The causes of syncope can be divided into three broad cat­
egories: cardiac, neurologic, and other. A list of causes of syn­
cope is shown in Table 80.1.1•2 This chapter focuses 00 car­
diac causes of syncope and cardiac medications that can result 
in syncope. 

Pathophysiology and Differential Diagnosis 
The symptom of syncope usually develops as a result of tran­
sient decreases in oxygen delivery to the neurologic centers 

that control consciousness. Any cardiac, circulatory, or neu­
rologic condition that reduces perfusion to this area of the 
brain can cause syncope. In a prospective trial of 204 patients 
presenting with syncope in the early 1980s, Kapoor and col­
leagues' were able to classify 26% as having cardiac prob­
lems and another 26% with ooncardiac conditions that caused 
their symptoms. In the remaining 48%, no cause could be 
found despite extensive investigation.2 

Cardiac Syncope 
Cardiac causes of syncope lead to a reduction in cardiac out­
put that results in decreased perfusion of the brain. This in­
cludes cardiac dysrhythmias, cardiac ischemia, and obstruc­
tion to cardiac outflow. 

The most common cause of transient reductions in cardiac 
outflow is an acute dysrhythmia. Of the types of rhythm dis­
turbances, nonsustained ventricular tachycardia is the most 
common dysrhythmia associated with syncope. Since ven­
tricular tachycardia can occur in association with ischemia, 
patients may have reduced cardiac output preceding the 
onset of the rhythm disturbance. The other dysrhythmia 
frequently resulting in syncope is sick sinus syndrome 
(tachycardia-bradycardia syndrome). In this instance either 
the tachycardic phase or the bradycardic phase can result in 
transitory decreases in cardiac output. 

Ischemia also should be considered in the patient present­
ing with syncope (also see Chapter 76). The ischemic event 
can result in myocardial infarction or can be transient such as 
that occurring with aortic stenosis. Both of these possibilities 
should be entertained especially when the syncope is associ­
ated with exercise in a patient with risk factors for valvular 
or atherosclerotic disease. In younger patients, another po­
tential for ischemic-related syncope is hypertrophic cat­
diomyopathy. Young individuals with exercise-induced syn­
cope should be carefully evaluated for the possibility of 
hypertrophic cardiomyopathy before being allowed to partic­
ipate in sports or other exertional activities. 



Table 80.1. Causes of Syncope 

Cardiac syncope 
Dysrhythmias 

Ventricular tachycardia 
Supraventricular tachycardia 
Sick-sinus syndrome 
Sinus pause 
Complete heart block 

Cardiac ischemia 
Myocardial infarction 
Aortic stenosis 
Hypertrophic cardiomyopathy 

Obstruction of inflow/outflow 
Pulmonary embolism 
Aortic dissection 
Atrial myxoma 
Pericardial tamponade 

Neurogenic syncope 
Vasovagal syncope 
Vascular obstruction 

Subclavian steal syndrome 
Vertebral-basilar transient ischemic attacks 

Carotid hypersensitivity 
Autonomic neuropathies 

Other 
Idiopathic orthostatic hypotension 
Hypovolemia 
Medications 
Hyperventilation 
Psychiatric syncope/conversion reaction 
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Obstructive cardiac conditions resulting in syncope are un­
common. The most common obstructive cause of syncope is 
pulmonary embolism. Another emergent cause of syncope 
that obstructs cardiac filling is cardiac tamponade. In addi­
tion, rare cardiac abnonnalities can cause syncope. These in­
clude atrial myxomas that may obstruct blood flow through 
the mitral valve, cardiac tumors that can obstruct valvular 
flow, and thoracic aortic dissection, which can obstruct blood 
flow to the cerebral vessels. Finally, cardiac tamponade can 
restrict cardiac filling and result in decreased cardiac output. 

Other Causes of Syncope 
A variety of neurologic conditions can cause syncopes. These 
include posterior circulation transient ischemic attacks, vaso­
pressor/vasovagal syncope, and carotid hypersensitivity. Ad­
ditionally, seizures can mimic syncope. If the syncopal 
episode is witnessed, tonic-clonic motor activity can indicate 
an underlying seizure disorder. If the episode is not witnessed, 
a generalized seizure should remain in the differential diag­
nosis until a cause is found. 

Other nonneurologic conditions to consider that can be as­
sociated with syncope include decreased intravascular fluids 
that occur with hemorrhage or profound dehydration. In ad­
dition, psychiatric conditions also should be considered, es­
pecially when the syncope tends to occur in dramatic fashion 
and always in the presence of onlookers. Psychiatric prob­
lems such as hyperventilation also can cause the loss of con­
sciousness. 

Some common associated findings with each disorder are 
shown in Table 80.2-' 

Table 80.2. Associated History and Physical Examination Findings for Common Causes of Syncope 

Cause Onset Other history Physical exam 

Dysrhythmia 

Ischemic heart disease 

Aortic stenosis 

Hypertrophic 
cardiomyopathy 

Seizure disorder 

Vertebrobasilar transient 
ischemic attack 

Subclavian steal 
syndrome 

Orthostatic 
syncope 

Psychogenic 
syncope 

Quick, little warning 

With exertion 

With exercise 

With exercise 

May have aura 

Sudden onset 

Onset with exercise 
using left arm 

Usually gradual 
onset with 
episodes of 
near-syncope 

Dramatic event 

CAD - coronary artery disease. 

Higher risk with CAD; family history 
of hypertrophic cardiomyopathy 

Risk factors for CAD; previous angina 

Recurrent syncope; rheumatic heart 
disease 

Family history of sudden death 

History of seizures; drug use that 
reduces seizure threshold; alcohol 
or other drug withdrawal 

Risk factors for vascular disease 

Recurrent syncope with exercise; 
higher incidence in women 

Usually progressive in nature; 
associated with drugs that can 
cause orthostasis (alpha-blockers, 
tricyclic antidepressants); 
associated with diabetes mellitus 

Occurs in times of stress; patient 
rarely injured in fall 

Murmur of aortic stenosis; irregular 
rhythm or rate disturbance 

No specific findings 

Systolic murmur 

Murmur accentuated by Valsalva 
maneuver 

Postictal state; loss of bladder or 
bowel continence 

May find carotid bruits; usually no 
specific findings 

Decreased pulse and blood pressure 
in left arm 

Orthostatic drop in blood pressure 
with rising; with autonomic 
neuropathy (associated with 
diabetes) see drop in blood 
pressure without an 
accompanying rise in pulse 

No specific cardiac or 
neurologic findings 



686 William J. Hueston and A. Kesh Hebbar 

Evaluation 
The most important aspects of the evaluation are the history, 
physical examination, and electrocardiogram testing. These 
three techniques have been found to yield the diagnosis in 
about 50% of cases of syncope.' 

History 
As part of a comprehensive history of the event and general 
health of the patient, several areas should be emphasized. The 
occurrence of prodromal symptoms and what these symptoms 
were like may be useful in suggesting a potential cause for 
the syncope. Generally, neurologic or neurovascular events 
occur with little warning. Vasovagal syncope often produces 
a prodrome that includes flushing, sweating, nausea, and anx­
iety. Some cardiac dysrhythmias are associated with palpita­
tions, but many, such as ventricular tachycardia, may occur 
without warning; thus, palpitations can be a specific indica­
tor of a cardiac source, but is not very sensitive. 

The specific circumstances surrounding the syncope also 
should be determined. As indicated earlier, events that occur 
when the neck is turned or compressed or associated with mic­
turition, cough, or straining may indicate carotid hypersensi­
tivity. Orthostatic hypotension occurs with standing or other 
sudden position changes. Subclavian steal is associated with 
upper extremity use. 

The occurrence of syncope with exertion is worrisome and 
raises the possibility of ischemic heart disease from either 
fixed vessel obstruction or aortic stenosis. Younger patients 
with syncope or near-syncope during athletic activities should 
be evaluated for hypertrophic cardiomyopathy. 

Past medical history is important to assess the presence and 
risk factors for atherosclerotic disease. In addition, a number 
of dmgs are associated with syncope (Table 80.3), so a com­
plete medication history is essentiall •2 A family history of 
syncope, sudden death (especially at a young age, as fre­
quently occurs in hypertrophic cardiomyopathy), and other 
illnesses might suggest specific conditions. 

In addition, information from an onlooker about what hap­
pened during the event may be useful. In particular, the pres­
ence of tonic-clonic motor activity may differentiate seizure 
activity from syncope. Furthermore, information about how 
the individual fell and his or her activity while ''passed out" 
can be useful in identifying patients with psychiatric syncope. 

Physical Examination 
A careful physical examination can help confirm some of the 
conditions suspected from the history. Assessment of the 
blood pressure in both arms while lying, sitting, and standing 
with simultaneous measure of the pulse is very useful. Blood 
pressure testing can reveal orthostasis (with or without pulse 
increases) and may detect differences in left and right arm 
blood pressures suggestive of subclavian steal. 

Attention to the carotid arteries should include listening for 
bruits and palpating the pulse. In addition, gentle carotid mas­
sage can be useful in assessing for carotid hypersensitivity. 
Carotid pressure should be avoided if bruits are present to re­
duce the risk of causing a cerebrovascular embolism with 
massage. In addition, in patients with a high likelihood for 

rable 80.3. Drugs Associated with Syncope 
Vasodilating agents 

Nitrates 
Calcium channel blockers 
ACE inhibitors 
Minoxidil (topical and systemic) 
Alpha-blocking agents 

Psychoactive drugs 
Tricyclic antidepressants 
Phenothiazines 
MAO inhibitors 

Drugs lengthening the QT interval 
Type I (quinidine, procainamide, disopyramide, flecainide, 

encainide) 
50talol 
Amiodarone 

Diuretics 
Others 

Alcohol 
Cocaine 
Digitalis 
Vincristine and other neuropathic drugs 
Marijuana 

ACE = angiotensin-converting enzyme; MAO = monoamine 
oxidase. 

Source: Kapoor? with permission. 

carotid hypersensitivity, intravenous access may be warranted 
to treat the resulting sinus pause or third-degree atrioventric­
ular (A V) block (also see Chapter 77). 

The cardiac examination is important as well. Determina­
tion of the resting heart rate and any rhythm disturbances can 
be signs of a rate problem. The presence of murmurs may sig­
nal aortic stenosis or other valvular heart disease (see Chap­
ter 78). The emergence of a munnur or accentuation of a soft 
aortic murmur while the patient does a Valsalva maneuver 
and the physician listens over the aortic outflow tract may in­
dicate hypertrophic cardiomyopathy. A pericardial rub can in­
dicate restrictive pericarditis. 

Other Testing 
Evaluation of the patient with syncope can be performed on 
an outpatient basis if the patient has not suffered any injury 
from the fall, has not had recurrent episodes, and is at low 
risk for ischemic cardiac events or malignant dysrhythmias. 
This description would most often apply to young healthy in­
dividuals for whom this is an isolated, brief episode with full 
recovery and no injury. Young healthy patients with clear 
antecedents to the event that suggest a clear cause, such as 
vasovagal syncope, may require no additional workup for a 
single event. 

Initial evaluation of the patient with syncope should include 
an electrocardiogram (ECG) to establish the cardiac rhythm 
and assess for signs of cardiac injury or syncope. If the his­
tory is suggestive of a cardiac rhythm disturbance and the ini­
tial ECG is normal, further evaluation with a Holter monitor 
is indicated. If patients experience multiple near-syncope 
episodes, consideration may be given to an event recorder 
rather than Holter monitoring, especially if the events are not 



frequent and are likely to be missed over the 24- or 48-hour 
period that the Holter monitor is in place.5 

Patients at risk for ischemic events should have cardiac en­
zymes determined to rule out myocardial infarction. For pa­
tients with syncope related to exertion, further evaluation for 
ischemia is warranted with a cardiac stress test. 

An echocardiogram may be useful in patients with a rub or 
murmur. Echocardiography will allow for visualization of the 
valves, and Doppler flow can estimate whether significant 
pressure gradients exist across the heart valves. Additionally. 
the ecbocardiogram may detect areas of previous myocardial 
injury or hypertrophy, and it evaluates the pericardium. 

Routine brain imaging is not likely to be useful in patients 
without carotid bruits, no other neurologic symptoms, and a 
Donnal neurologic examination. Without evidence of motor 
activity during the event, electroencephalograms are not likely 
to be helpful6 

For patients in whom the previous evaluation has been un­
revealing, two additional types of evaluations may be indi­
cated. In patients with suspected or known cardiac disease or 
whose history is suggestive of a cardiac dysrhythmia, further 
evaluation with electrophysiologic (EPS) testing may be in­
dicated. In several studies of patients with cardiac disease and 
unexplained syncope, EPS testing uncovered a presumptive 
cause for the syncope in 18% to 75% of cases.3 Treatment of 
syncope in these cases resulted in a cessation of symptoms in 
75% to 85% of patients. In contrast, in patients without car­
diac disease, response to treatment ranges from 12% to 20% 
suggesting that EPS abnormalities uncovered in these indi­
viduals were not causing the symptoms. 

Patients in whom a vagally mediated mechanism is suspected 
can be evaluated using the head-up tilt test. The tilt test involves 
positioning of the tilt table at a 60- to 80-degree angle for 10 to 
60 minutes supplemented with the infusion of isoproterenol. A 
recurrence of symptoms in this circumstance is usually indica­
tive of vasovagal syncope. The tilt test is most useful in patients 
with recurrent symptoms but no evidence of suspected cardiac 
disease in whom other evaluations have been unfruitful. 

In some patients, psychiatric evaluation is indicated. Psy­
chiatric problems can be uncovered in as many as 25% of pa­
tients who have recurrent syncope.4 Patients at higher risk for 
psychiatric disorders include those in whom sync0pe is also 
witnessed and is dramatic, who have had five or more 
episodes in 1 year, and have other suspected underlying psy­
chiatric disorders. 

Management 
Because syncope is a symptom, appropriate management in­
cludes identifying the underlying cause and providing effec­
tive therapy. 

The most important types of syncope to treat are those as­
sociated with dysrhythmias and with ischemic heart disease. 
Once a cardiac problem has been established as the cause of 
the syncopal episodes, further evaluation with EPS testing and 
evaluation for underlying ischmic heart disease may be war­
ranted. Control of potential malignant dysrhythmias such as 
ventricular tachycardia or supraventricular tachycardias with 
ischemia are essential to prevent sudden death. 
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A second important aspect in managing syncope is to avoid 
drugs that can exacerbate orthostasis or contribute to de­
pressed sinus or A V nodal function. Patients who are cur­
rently taking these medications should be offered trials of al­
ternatives that may not cause as much orthostatic hypotension. 
Patients who are prone to orthostasis should be advised to re­
main well hydrated and avoid situations where they may lose 
excessive fluids without adequate replacement, such as long 
hikes in hot, dry environments. Wearing elastic hose to pre­
vent venous pooling and intennittently contracting the leg 
muscles to promote venous return also may be helpful. 7 

Syncope in Children and Adolescents 
Syncope also is a common symptom in children and adoles­
cents. Some studies estimate that up to 20% of all children or 
adolescents will have at least one fainting episode before 
reaching adulthood.' The challenge for the physician is to dif­
ferentiate when these episodes are due to benign causes such 
as breath-holding or hyperventilation and when they signal 
more serious problems. 

In one small study of pediatric patients presenting to an 
emergency department with syncope, over half of all patients 
with syncope had a vasovagal attack.9 In all patients except 
the 9% in which the cause remained unknown, a benign rea­
son was identified for the attack. 

While syncope from serious illness is uncommon in chil­
dren, there are some warning signs of cardiac disease that 
should prompt a more thorough investigation' (Table 80.4). 
These include syncope that occurs when the patient is lying 
down or with no forewarning, syncope provoked by exercise, 
episodes accompanied by chest pain or palpitations, and loss 
of consciousness for more than 5 minutes. In addition, chil­
dren or adolescents who have a family history of cardio­
myopathies, sudden death, or aortic stenosis should be eval­
uated more extensively. 

Cardiogenic Shock 
Traditional classification of shock states has been based on 
broad but discrete hemodynamic defects. These categories in­
clude hypovolemic shock (e.g., hemorrhage, gastroenteritis), 
obstructive shock (acute pulmonary embolism), distributive 
shock (anaphylactic and septic shock), and cardiogenic shock. 
Survival from shock states is dependent on the initial resus· 
citative efforts to establish tissue perfusion and reverse the 
underlying etiologic process. Table 80.5 lists the major he­
modynamic patterns seen in each of these shock states. 

Table 80.4. Factors Associated with Cardiac-Induced 
Syncope in Children 

Attack when recumbent 
little or no prodrome preceding attack 
Attack associated with exercise 
Unconsciousness lasting more than 5 minutes 
History of cardiac disease in family member 
History of sudden death in family member 
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Table 80.5. Classification of Types of Shock 

Type of shock CI SVR PVR PaOP 

Cardiogenic shock, ! N 
e.g., AMI 

Hypovolemic shock N ! 
Distributive shock, e.g., N N-! 

septic shock 
Obstructive shock, e.g. i -N N-! 

pulmonary embolism 

AMI = acute myocardial infarction; CI = cardiac index; SVR = 
systemic vascular resistance; PVR = pulmonary vascular resist­
ance; PaOP = pulmonary artery occlusion pressure; N = nor­
mal; t = increased; ! = decreased. 

The most frequent cause of cardiogenic shock is acute 
myocardial infarction (AMI). Anterior MI is by far the most 
common type of infarction precipitating cardiogenic shock. 
In the case of an acute anterior wall MI, left anterior de­
scending artery occlusion is usually detected. Lateral wall MIs 
are not often associated with cardiogenic shock. Inferior MI 
alone infrequently causes shock. 

In the past cardiogenic shock was reported to occur in up 
to 15% to 20% of individuals with AMI, but with the advent 
of thrombolytic therapy the incidence bas decreased to about 
7%. IO,1l The majority of patients do not present initially in 
shock but develop this state during hospitalization and usu­
ally it is due to an infarct extension. The differential diagno­
sis of cardiogenic shock is summarized in Table 80.6. 

Pathophysiology 
Obstruction of coronary blood flow produces myocardial is­
chemia. Ischemia causes myocardial wall dysfunction, which 
is reversible if blood flow is reestablished. During these brief 
episodes of wall dysfunction, pulmonary edema may develop. 
However, wall motion abnonnalities abate with restoration of 
blood flow, so heart failure usually responds to the usual ag­
gressive management. 

In acute MI, ischemia is not relieved. TIris results in cell 
necrosis. Loss of myocardial muscle results in irreversible im­
pairment in myocardial contractility and ventricular perfonn­
ance. The resulting decline in cardiac output reduces arterial 
blood pressure and coronary perfusion pressure. This in tum 
leads to further cardiac ischemia and extension of the necrosis, 

Cardiogenic shock often involves multivessel disease with 
substantial amount of myocardial damage. At autopsy more 
than two thirds of patients with cardiogenic shock demon­
strated stenosis of 75% or more of luminal diameter of all 

Table 80.6. Differential Diagnosis of Cardiogenic Shock 

Acute myocardial infarction 
Septal wall rupture 
Dilated cardiomyopathy 
Myocarditis 
Pericardial tamponade 
Right ventricular failure 
Arrhythmias 

three major coronary vessels and exhibited necrosis of at least 
40% of the left ventricle. l2.l3 

Diagnosis 
The criteria for the diagnosis of cardiogenic shock include ev­
idence of myocardial wall motion abnonnalities combined 
with (I) hypotension with systolic blood pressure less than 
90 mm Hg for at least 30 minutes and the need for vaso­
pressors; (2) clinical evidence of end-organ dysfunction, e.g., 
cool clanuny skin, altered mental status, oliguria (less than 
20 mUh); or (3) confirmatory hemodynamic features, i.e., 
pubnonary capillary wedge pressure (PCWP) > 15 mm Hg 
and cardiac index <2.2 Uminlm2. 

In evaluating patients with cardiogenic shock, it is important 
to exclude mechanical complications (e.g., septal rupture, pap­
illary muscle rupture, right ventricular infarction) because they 
may need urgent operative intervention. These complications 
can be detected qnickly by echocardiography or angiography. 

Management 
When cardiac shock occurs, immediate resuscitative meas­
ures should be undertaken. Oxygenation should be optimized 
with obtaining a Pao2 over 60 mm Hg as the goal. Noninva­
sive ventilation with bilevel positive airway pressure (BiP AP) 
or intubation and mechanical ventilation may be needed to 
achieve appropriate oxygenation. Fluid management should 
be carefully titrated to maintain filling pressure of the left ven­
tricle but avoiding fluid overload. The hematocrit should be 
maintained at or greater than 30% to improve oxygen deliv­
ery to the myocardium. 

Vasopressors and inotropic therapy are usually used in the 
management of cardiogenic shock, but should be considered 
as supportive and not curative. Supportive therapy without 
attempts to attain reperfusion does not appear to improve 
prognosis, 

Vasoconstricting agents useful in the management of car­
diogenic shock include dopamine, dobutamine and norepi­
nephrine, Dopamine can be used at doses ranging between 5 
and 20 J.(.glkglmin. Low doses help in renal and splanchnic 
blood flow by vasodilation (2-3 I'g/kg/min). At doses of 4 to 
6 J.(.glkglmin dopamine increases cardiac contractility and at 
higher doses (> 10 J.(.g/kglmin) increases blood pressure by 
activation of peripheral a-receptors. Dobutamine is a power­
ful inotropic agent and also reduces afterload by peripheral 
vasodilation. The dose of dobutamine is titrated for effect. 
The usual starting dose is 2 to 5 I'g/kg/min and can be in­
creased to 20 I'glkglmin. Norepinephrine also has a- and (3-
adrenergic activity and a potent vasoconstricting agent. 
Among these agents, dopamine is usually preferred because 
of the multiple effects that can be obtained simply by alter­
ing the infusion rate. 

Intraaortic balloon pump counterpulsation (IABP) is an­
other option to assist ventricular function and usually is per­
formed on patients who do not respond to medical therapy. 
The balloon is inserted percutaneously via a femoral catheter 
and floated to the proximal aorta. The balloon then fills dur­
ing diastole and deflates during systole. The function of the 



balloon is controlled electronically and is synchronized with 
the cardiac cycle. IABP is not a permanent solution, but al­
lows for patient transfer to another facility and gives physi­
cians time to initiate revascularization procedures to reverse 
ischemia. IABP has consistently been shown to lower in­
hospital mortality.14 

The key to treatment is obtaining revascularization of the 
threatened myncardium so that myocardial wall function is im­
pmved. This can be achieved either surgically or, for patients 
who present early in the process of an infarction, through clot 
lysis using a thrombolytic agent. Patients receiving either throm­
bolytic therapy or IABP have lower mortality rates than those 
not receiving these therapies. Combining the two approaches 
appears to confer even greater benefit than either alone. I5 

Even with aggressive management, outcomes fOf cardio­
genic shock are poor. The randomized international SHOCK 
trial (should we emergently revascularize occluded coronar­
ies for cardiogenic shock) assessed the effects on 30-day mOf­
tality of a direct invasive strategy (emergency early revascu­
larization) compared with initial medical stabilization 
(including thrombolysis and IABP).16 Overall, the trial en­
rolled 302 patients and showed no significant difference in 
the 30-day mortality for patients treated with early interven­
tion compared to those who were treated with initial medical 
stabilization. However, when the trial looked at the subset of 
patients under the age of 75, early revascularization did show 
significant benefits. In this group, early revascularization was 
calculated to save 13 lives per 100 patients under age 75. 

Sudden Cardiac Death (SCD) 
According to the most widely used estimates, between 300,000 
and 400,000 people die of sudden cardiac death in the United 
States every yearl ? Two age-related peaks occur: between 5 
and 6 months of age and between 45 and 75 years of age. 

In adults, coronary heart disease is by far the structural ba­
sis for at least SO% of SCD. Consequently, those at highest risk 
for coronary heart disease, such as men, are at higher risk for 
SCD. Additionally, poor cardiac function is a risk factor for 
SCD. In fact, an ejection fraction equal to or less than 30% is 
the single most powerful predictor for sudden cardiac death.ls 

It is important to have an understanding of the other causes 
of sudden cardiac death because recognizing them may be 
lifesaving. Table 80.7 reviews the causes of SCD. 

Sudden Cardiac Death in Infants, Children, 
and Adolescents 
An estimated 5,000 to 7,000 children die suddenly in the 
United States annually; this does not include the 5,000 to 
7,000 deaths from sudden infant death syndrome (SIDS)19 
Those at highest risk are patients with congenital heart dis­
ease who have structural abnonnalities that cannot be fully 
corrected. The development of severe pulmonary hyperten­
sion (Eisenmenger syndrome) confers the highest risk. A his­
tory of early or sudden unexplained death in other family 
members should raise the index of suspicion for congenital 
diseases that increase the risk of SeD such as hypertrophic 
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Table 80.7. Causes of Sudden Cardiac Death 

Coronary artery abnormalities 
Coronary atherosclerosis 
Congenital abnormalities of coronary arteries 
Coronary arteritis 

Hypertrophy 
Left ventricular hypertrophy with coronary artery disease 
Hypertensive heart disease 
Valvular heart disease 
Hypertrophic cardiomyopathy (HeM) 
Primary or secondary pulmonary hypertension 

Myocardial disease 
Ischemic cardiomyopathy 
Alcoholic cardiomyopathy 
Postpartum cardiomyopathy 
Acute myocarditis 

Congenital heart disease 
Electrical abnormalities 

Fibrosis of conduction system 
Prolonged QT syndrome 
Drug effect 

Miscellaneous 
Acute cardiac tamponade 
Massive pulmonary embolism 
Dissecting aneurysm of aorta 
Sudden infant death syndrome (5ID5) 

cardiomyopathy, long QT syndrome, congenital coronary ab­
normalities, and Marfan syndrome. In children with family 
members with these disorders, symptoms of chest pain, pal­
pitations, exertional dizziness or syncope may need to be in­
vestigated thoroughly before a benign cause is assigned for 
the symptoms. 

In contrast to adults, coronary artery disease is rare in child­
hood and is usually associated with other disorders such as 
lipid abnormalities or infectious diseases like Kawasaki syn­
drome. Kawasaki syndrome is the most common cause of ac­
quired coronary artery disease in infants and young children 
(see Chapter IS). SCD nccurs in 1% to 2% of patients with 
untreated Kawasaki syndrome. 

Unfortunately for most patients, SCD may be the presenting 
symptom in many cases, and the underlying condition(s) may 
be discovered only at the time of autopsy. Although SCD is 
relatively uncommon, its psychosocial impact is devastating. 

Sudden infant death syndrome is defined as sudden death 
of an apparently healthy infant whose death remains unex­
plained even after autopsy. Risk factors for SIDS are prema­
turity, infants of teenage mothers, and exposure to tobacco 
and cocaine. Apnea is considered to be the main etiology but 
occlusive lesions of the cardiac conduction tissue arteries have 
been demonstrated in some children.20 An observational study 
by Schwartz et al2 ! suggested that abnormal prolongation of 
QT interval may be the cause of SIDS. 

Sudden Death in Young and 
Middle-Aged Athletes 
The incidence of sudden cardiac death in athletes is low and 
the cause varies with the age of the population studied. In 
young competitive athletes hypertrophic cardiomyopathy 
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(HCM) is the most frequent cause followed by aberrant COf(}­

nary arteries_ For individuals older than 35 years, coronary 
artery atherosclerosis is by far the most common cause of sud­
den cardiac death. These individuals tend to start running at 
an older age and usually have a strong family history of heart 
disease or have other recognized risk factors. 

Some studies estimate that up to 50% of sudden death in 
young athletes are due to HCMP Some of the older terms 
used to describe the condition were idiopathic hypertrophic 
subaortic stenosis (IHSS), hypertrophic obstructive car­
diomyopathy (HaeM), and muscular subaortic stenosis. The 
characteristic physiologic abnormality is diastolic dysfunction 
and increased left end-diastolic pressure, which results in 
pulmonary congestion and dyspnea. 

HeM is an autosomal-dominant disease and is identified 
most often in adults in their 30s and 4Os. The majority of the 
patients are asymptomatic. If patients do experience problems, 
the most common complaint is dyspnea. Other less common 
symptoms include angina, fatigue, dizziness on exertion, pre­
syncope, and syncope. On physical examination of patients 
with HCM the apical impulse is often displaced laterally and 
forceful. A systolic munnur is sometimes present that re­
sembles aortic stenosis but usually does not radiate to the neck 
vessels and increases in intensity with Valsalva maneuver and 
standing. The ECG is usually abnormal in symptomatic pa­
tients with evidence of left ventricular hypertrophy (L VH) 
and ST segment and T wave abnormalities. Prominent Q 
waves in leads IT and ill, A VF, and sometimes in the pre­
cordial leads can also be seen. Echocardiogram shows the 
charactetistic features of the hypertrophied septum, outflow 
tract obstruction, and diastolic dysfunction. Screening asymp­
tomatic athletes with echocardiogram is not cost-effective be­
cause of the low prevalence of the disease. 

The mechanisms of sudden death in HCM include tach­
yarrhythmias or ischemia from small vessel disease.23 Beta­
blockers remain the mainstay of medical therapy, and dual­
chamber pacemakers and surgery are options for the high-risk 
patient.24,2S . . 

Causes of sudden death in athletes are summanzed 10 

Table 80.8. 

Sudden Death in Dilated Cardiomyopathy 
and Heart Failure 
Patients with coronary heart disease are living longer with 
the aggressive therapeutic interventions over the last two 
decades. However, while people live longer the proportion 
of patients with stable heart failure who die suddenly has 

Table BO.B. causes of Sudden Cardiac Death in Athletes 

Coronary atherosclerosis 
Hypertrophic cardiomyopathy 
Idiopathic left ventricular hypertrophy 
Right ventricular hypertrophy 
Coronary artery anomalies 
Long QT syndrome 
Myocarditis 

Table 80,9. Potential Problems Associated with an 
Implantable Cardiac Defibrillator (lCD) 

Potential problems with insertion or maintenance 
Frequent shocks 
Infection or hematoma at time of insertion 
Pacing malfunction 
Lead dislodgment 

Special precautions for patients with ICD 
Procedures needing electrocautery 
Magnetic resonance imaging (MRI) is contraindicated 
ICD may continue to function after death (need to 

disconnect) 

increased.26 The primary mechanism of death appears to be 
due to an acute arrhythmia. In particular, a high incidence 
of ventricular arrhythmias has been observed during follow­
up of patients with aortic valve surgery, multiple valve sur­
gery or cardiomegaly. 27 

For patients who have experienced an acute arrhythmia or 
who are found to be at high risk for sudden cardiac death, an 
implantable cardiac defibrillator (lCD) may be lifesaving. 
ICDs are multiprograrnmable devices capable of delivering 
high-energy defibrillation shocks, antitachycardia pacing, and 
pacing for bradyarrhythmias. The unit runs on a battery that 
has a charge capacity that varies from 5 to 9 years. 

Two recent major trials have shown convincingly that leD 
is superior to antiarrhythmic drugs in certain situations. The 
Antiarrhythmics Versus hnplantable Defibrillators (AVID) 
trial showed significantly better survival rate over a 3-year 

Table BO.l0. Algorithm for Recent Cardiopulmonary 
Resuscitation (CPR) Protocols 

Primary ABCD survey 
(airway, breathing, circulation, defibrillate) 

t 
Assess rhythm after first three shocks 

t 
If persistent or recurrent ventricular fibrillation/tachycardia 

t 
Secondary ABCD survey 

Place airway device, confirm breathing, establish 
circulation by inserting intravenous line, and 

differential diagnosis for reversible causes 
t 

1 mg epinephrine intravenously and repeat every 3-5 min 
or 

40 units of vasopressin intravenous, one time dose 
t 

Resume attempt to defibrillate 
t 

Consider antiarrhythmics 
Amiodarone for persistent or recurrent ventricular 

fibri Ilationitachycardia 
Lidocaine for persistent of recurrent ventricular 

fibrillation/tachycardia 
MagneSium for hypomagnesemic patient 

Procainamide 
t 

Resume attempts to defibrillate 



Table 80. 11. Some Medications Useful in CPR 

Medication 

Amiodarone 

Indication 

VF or pulseless V-tach 
Stable V-tach 
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Adult dose 
300 mg initial followed by 150 mg repeated doses 
150 mg over 10 min followed by 1 mg/min infusion for 6 hours, 

then 0.5 mglmin 
Supraventricular tachycardia Same as stable V-tach 

Atropine Bradycardia 0.5-1.0 mg IV every 3-5 minutes 
Asystole 1 mg IV repeated every 3-5 minutes 

Epinephrine VF or pulse less V-tach 1 mg IV repeated every 3-5 minutes 
Pulseless electrical activity As above 
Asystole As above 
Bradycardia unresponsive to atropine 1-10 JLglmin IV titrated to heart rate 

Lidocaine VF or pulseless V-tach 1-1.5 mglkg IV may repeat in 3-5 minutes 
Vasopressin VF or pulseless V-tach 40 units single dose 

V-tach = ventricular tachycardia; VF = ventricular fibrillation. 
Source: Adapted with permission from Eisenberg and Mengert.35 Copyright© 2001 Massachusetts Medical Society. All rights re­
served. 

follow-up in patients who had survived a near-fatal ventricu­
lar fibrillation or had sustained ventricular tachycardia.28 

The Multicenter Automatic Defibrillator Implantation Trial 
(MADIT) included patients with low ejection fraction and 
episodes of unsustained ventricular tachycardia, and com­
pared lCD with no therapy29 The trial was terminated pre­
maturely because of a marked survival benefit with [CDs. Af­
ter ICD placement, routine visits at 3- to 6-month intervals 
are arranged for pacing malfunction and battery failure. Some 
of the emergencies for patients with [CD are highlighted in 
Table 80.9. 

In patients with an lCD, antibiotic prophylaxis is not rec­
ommended for procedures that may induce bacteremia.3o 

However, an [CD should be disabled during electrocautery 
use. An ICD constitutes a strong contraindication to magnetic 
resonance imaging (MRI). ICD system infection is an un­
common problem but will need removal of the system and IV 
antibiotics to eradicate infection.31 

[CDs may have to be inactivated in tenninally ill patients 
when frequent arrhythntias triggers [CD shocks. Consent to in­
activate the ICD should be specifically obtained even in a pa­
tient with a do-not-resuscitate order.32 In a patient who is pace­
maker dependent, inactivating the ICD bradycardia pacing is 
not recommended as this may be mistakenly interpreted as 
physician-assisted suicide. Careful counseling and an infonned 
consent should be in place before deactivating lCD devices. 

Cardiopulmonary Resuscitation 
More than 200,000 people in the United States die suddenly 
each year from coronary artery disease before they reach the 
hospital. An estimated 500,000 patients also will experience 
a cardiac arrest during their hospitalization.33 Cardiopul­
monary resuscitation (CPR) was designed to intervene in 
these circumstances and restore a normal cardiac rhythm so 
that the underlying disease can be addressed and nonnal 
health restored. 

CPR is guided by protocols approved by the American 
Heart Association. These protocols are reviewed and updated 
periodically. The last review was completed in 2000. The pub­
lished Guidelines 2000 for CPR and Emergency Cardiovas-

cular Care34 is the ftrst attempt to base recommendation on 
evidence and make them adaptable to the resources available 
in different countries. 

The fundamentals of CPR have remained the sarne for the 
past several decades and continue to include four basic se­
quential steps: (1) the call for help, (2) chest compression and 
mouth-to-mouth resuscitation, (3) rapid defibrillation, and (4) 
medical management of specific cardiac arrhythmias. An al­
gorithm for progressing through CPR is shown in Table 80.10. 
The prognosis for patients with pulseless electrical activity 
and asystole is very poor. Potentially treatable conditions 
should be addressed first. The failure to identify a treatable 
condition signals poor likelihood to respond to resuscitation 
efforts. 

Common rhythm disturbances encountered in cardiac arrest 
include ventricular fibrillation, pulseless ventricular tachycar­
dia, pulseless electrical activity, and asystole. Medications use­
ful in cardiac resuscitation are listed in Table 80. I 1.35 

Two changes in the CPR protocols should be highlighted. 
First is the addition of vasopressin for use in patients with 
shock-resistance ventricular fibrillation. There are no data on 
the performance of vasopressin in cardiac arrest, but the con­
sensus conference adopting current recommendations be­
lieved that this drug would be more effective than epineph­
rine in shock-resistant ventricular fibrillation. Second is the 
addition of amiodarone as the antiarrhythmic of choice for 
most ventricular arrhythmias. The substitution of amiodarone 
for other antiarrhythmics is based on evidence from the 
Amiodarone for Resuscitation After Out-of-Hospital Cardiac 
Arrest Due to Ventricular Fibrillation (ARREST) trial. In this 
study, patients who received amiodarone had improved sur­
vival in shock-resistant ventricular ftbrillation. No other an­
tiarrhythmics, including lidocaine, has demonstrated any ef­
fectiveness in this situation. 

A number of controversies persist in the use of CPR. These 
include issues such as when CPR should be terminated for 
patients who are not responding, and when CPR is not ap­
propriate. These issues require further clarification and at the 
present time are left to the best judgment of the clinician car­
ing for the patient and to the family. 
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81 
Venous Thromboembolism 

Glenn S. Rodriguez and Thomas M. Schwartz 

Venous thromboembolism causes substantial disability and 
death. The incidence of deep venous thrombosis (DVT) is 
about 1 per 1000 person years. The most serious and poten­
tially preventable complication, pulmonary embolus, kills an 
estimated 50,000 Americans each year. 1 Venous stasis sec­
ondary to chronic valvular incompetence, often a consequence 
of venous thrombosis, causes varying degrees of pain, edema, 
and ulceration. The changing demographic patterns, particu­
larly the aging of society, are increasing the risk of venous 
thromboembolism and the importance of prevention. Recent 
identification of inherited defects causing thrombosis (inher­
ited thrombophilias) allows improved prevention through 
identification of individuals at high tisk. The knowledge and 
tools for effective prevention and treatment are available but 
currently underused.2 Early identification, office-based diag­
nostic tests, safer treatments, and targeted education programs 
for physicians may offer the chance to reduce the incidence 
of venous thromboembolism and associated morbidity. 

Pathophysiology 
Virchow hypothesized three factors that predispose a person 
to venous thrombosis: a hypercoagulable state, injury to the 
vascular intima, and venous stasis. A century of research has 
verified this hypothesis. DVT is now understood to he a mul­
tifactorial disorder, involving a combination of genetic risk 
factors and acquired conditions.3 Known genetic causes are 
present in 25% of unselected DVT cases and 63% of famil­
ial cases.4 This percentage will probably increase as research 
identifies more genetic causes. Some conditions that predis­
pose to thrombosis have both genetic and acquired compo­
nents. Examples are elevated levels of factor vrrP and high 
plasma homocysteine levels. Stasis is the most common pre­
cipitating factor. Vascular injury is often the result of surgery 
or trauma. 

A hypercoagulable state results from a disruption of the nor­
ma! balance between the procoagulant system and the autic(}­
agulant system. The natural anticoagulant system works to con­
fine a beneficial thrombosis to the site of injUl)' and prevent 
propagation. Major components of this system include an­
tithrombin ill, protein C, and protein S. Protein C is activated 
to the enzyme APe, which functions as a natural anticoagulant 
by iuactivatiog procoagulaut factors Va and Villa in the pres­
ence of protein S. Antithrombin ill directly iuhibits thrombin. 

Modem molecular genetics is rapidly elucidating the pro­
thrombotic mutations that contribute to hypercoagulable 
states. The anticoagulant system is impaired by the factor V 
Leiden mutation, and by deficiencies of proteins C and S and 
antithrombin. Raised plasma levels of prothrombin 202lOA 
and factor vrn increase risk by accelerating the procoagulant 
system. 

Epidemiology 
Reliable incidence data for DVT are not available. Autopsy 
series show that DVT is often present when not clinically sus­
pected, so hospital discharge diagnosis and death certificate 
data underestimate the true prevalence. Declining autopsy 
rates in the United States compound the problem. The best 
incidence data are from Malmo General Hospital in Sweden, 
which has maintained an autopsy rate greater than 75% since 
1957. The incidence of DVT and fatal pulmonary embolism 
has been remarkably stable at 35%, representiog 9% of all 
hospital deaths.' The Worcester DVT study, a regional sur­
vey of hospital discharge diagnoses, reported a diagnosis of 
DVT in 0.9% of all hospital discharges. The incidence rate 
increased exponentially with age, rising by a factor of ap­
proximately 200 between ages 20 and 80 years.7 Studies us­
ing screening techniques to evaluate hospitalized patients 
identified surgery of the pelvis or lower extremity and anes-
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Table 81.1. Prevalence of Risk Factors for Thrombosis 

General Patients with 
Factor populationa thrombosis (%) 

Genetic 
Factor V leiden mutation -1 in 20 -20b 

(APC resistance) 
Prothrombin 2021 OA -1 in 50 -6 
Protein C deficiency -1 in 300 -3 
Protein S deficiency ~1 in 300 -1-2 
Antithrombin deficiency ~1 in 3000 -1 

Mixed (genetic and 
acquired components) 
High concentration 1 in 10 25 

factor VIII 
Hyperhomocystinemia 1 in 20 10 

avaries significantly in different ethnic populations. 

btJp to 60% in pregnant patients with deep venous thrombosis 
(DVT). 

thesia lasting more than 30 minutes as the highest risk events 
(see Chapter 57). More patients hospitalized for medical rea­
sons experience an episode of DVT than did surgical patients 
because of the greater nwnber of total admissions. 

Table 81.1 lists the prevalence of risk factors for venous 
thrombosis.3 The most common inherited thrombophilia is 
APC resistance caused by a point mutation producing an ab­
normal protein known as factor V Leiden. It is present in 5% 
of Caucasian Americans but has a much lower prevalence in 
other ethnic groUpS.8,9 Women with the factor V Leiden mu­
tation are at increased risk for DVT when taking oral contra­
ceptives. The lifetime risk for DVT in factor V Leiden het­
erozygotes is approximately 10% and for homozygotes is 
>80%. Direct molecular genetic testing for the R506Q mu­
tation in the factor V gene is available. Genetic testing can 
distinguish homozygotes and is the definitive test. The Amer­
ican College of Medical Genetics recommendations for who 
should be tested for factor V Leiden are listed in Table 81.2.10 
General population screening is not recommended. 

Clinical Approach 
A logical set of principles are basic to the structure of the 
clinical approach: 

1. Venous thrombosis is common. Thrombosis results when 
an individual with an inherited predisposition to thrombo-

Table 81.2. American College of Medical Genetics (ACMG) 
Guidelines for Factor V Leiden Testing 
Testing is recommended for individuals who have: 

Any venous thrombosis and are <50 years of age 
Venous thrombosis in unusual sites 
Recurrent venous thrombosis at any age 
Venous thrombosis and a strong family history of 

thrombotic disease 
Venous thrombosis during pregnancy or in women taking 

oral contraceptives 
Relatives with venous thrombosis who are under age 50 

sis suffers venous stasis or vascular injury. Testing to iden­
tify the causes of thrombophilia is important. 

2. The location of the thrombus is important. The primary 
source (90%) of pulmonary emboli is the deep veins of the 
proximal lower eX!rentities. Thrombi limited to the calf 
pose limited risk «5%) of pulmonary embolism, but ex­
tension to proximal veins occurS.II This point is critical to 
the diagnostic approach outlined in this chapter. 

3. Pulmonary embolism is not an independent disease but a 
complication of DVT. Pulmonary embolism is discussed 
in Chapter 86. 

4. Pulmonary embolism kills quickly; 75% to 90% of those 
affected die within the fIrst few hours. With lintited op­
portunity for effective diagnosis and treatment, identifica­
tion of high-risk individuals and primary prevention of 
DVT is the goal. 

Prevention 
The key to prevention of thromboembolism is physician 
recognition of patients at risk, vigorous use of effective treat­
ment. and prophylactic regimens. Selection of appropriate 
treatments to prevent DVT is imperative whenever a hyper­
coagulable state is identified or when venous stasis or vascu­
lar injury is likely. The 1986 National Institutes of Health 
(NIH) Consensus Conference outlined such a strategy, and it 
has been updated.12 Prophylactic regimens to prevent DVT 
are discussed in Chapter 57. 

Clinical Risk Stratification 
Evaluation of the patient with suspected DVT begins with a 
thorough history and physical examination. DVT occurs pre­
dominantly in patients with clinical risk factoTS. The limita-

Table 81.3. Clinical Risk Factors and Physical Findings Associated with Deep Venous Thrombosis (DVT) 

Risk factors 

Active malignancy 
Recently bedridden 
Recent paralysis/paresis 
Recent limb immobilization 
Trauma 
Hospital or nursing home confinement 
Pregnancy/puerperium 
Strong family history of DVT 

Physical findings 

localized tenderness along distribution of deep veins 
Unilateral pitting edema 
Thigh or calf swelling >3 cm compared to the asymptomatic limb 
Dilated superficial (nonvaricose) veins in symptomatic limb only 
Erythema in symptomatic limb only 



tions of physical examination to identify DVT are well known, 
but physical findings are useful when present. Table 81.3 13•16 

lists clinical risk factors and fmdings that are associated with 
DVT. Fonnal clinical risk scoring systems have been devel­
oped to stratify patients with suspected first DVT into low, 
moderate and high-risk groups. Risk stratification then helps 
guide evaluation as described below, especially the need for 
follow-up evaluation if initial studies are negative. 13-16 

Diagnostic Tests 
D-Dimer Assay 
D-dimer, a degradation product of cross-linked fibrin, is re­
leased into the blood during fibrinolysis. D-dimer testing is 
highly sensitive, but has poor specificity in the diagnosis of 
DVT because many conditions can lead to elevated serum 
D-dimer levels.17 It has been studied as an adjunctive test to 
help rule out DVT. There are several types ofD-dimer assays 
currently available for clinical use, including enzyme-linked 
immunosorbent assay (ELISA), latex agglutination, and 
whole blood agglutination. ELISA testing is very accurate, 
but the conventional test takes at least several hours and may 
not be practical for clinical use. Several rapid ELISAs that 
can be run in less than an hour are now available and have 
sensitivity that is roughly equivalent to standard ELISA. I' La­
tex agglutination assays are inexpensive and rapid, hut lack 
sufficient sensitivity to be useful as screening tests.19 Whole 
blood agglutination assays have several advantages. They re­
quire only a drop of blood, rather than plasma, and provide 
results in as little as 2 minutes. Their sensitivity is reported 
to be similar to that of ELISA. 20 Two studies suggest that 
DVT can be reliably ruled out in low-risk patients using for­
mal risk stratification in whom whole blood agglutination 
assay D-dimer testing is negative. IS,16 

Ultrasonography/Duplex Scanning 
Real-time compression ultrasonography has been demon­
strated to be a reliable technique for noninvasive evaluation 
of proximal venous thrombosis.21.22 With this technique the 
veins under evaluation are visualized and the ability to com­
press the vein with probe pressure measured. The technique 
is accurate for thrombi above the knee, with sensitivity and 
specificity reported to be more than 90% in most series. It is 
less useful for diagnosing thrombi below the knee. Real-time 
ultrasonography is widely available, but the reliability of the 
results may vary with the expertise of the technologist per­
forming the study. Duplex scanning combines real-time ul­
trasonography with a pulsed Doppler study to diagnose 
DVT23 The reported sensitivity and specificity of this test 
ranges from 85% to 95%. It also is of limited value for di­
agnosing calf thrombi. 

Duplex scanning should not be confused with a Doppler 
study. Doppler evaluation of the lower extremity requires only 
a small hand-held unit and does not use B-mode ultrasonog­
raphy. It detects only venous occlusion, so significant mural 
thrombi may be missed. The test has poor sensitivity and no 
role as a definitive diagnostic test. 
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Contrast Venography 
Contrast venography has long been considered the standard 
by which all other diagnostic tests for DVT are measured. 
Performed according to defined techniques, it is highly accu­
rate and has the advantage of reliably diagnosing thrombosis 
below the knee.24 Risks include phlebitis. contrast allergy, lo­
cal extravasation of dye, and discomfort. The overall com­
plication rate is 4%, and the risk of major complications due 
to a contrast reaction is I %. Its main use currently is in the 
evaluation of high-risk patients with a negative compression 
ultrasound or for diagnosis of recurrent DVT. 

Other Diagnostic Tests 
Impedance plethysmography and radiofibrinogen scanning 
are other tests that have been used in the past for diagnosis 
of DVT. Because of the wide availability of compression ul­
trasonography. these tests are now rarely used. 

Diagnostic Approach 
Many diagnostic strategies for the evaluation of DVT have 
been proposed, 2S and the preferred strategy will likely change 
over time. Based on current data we propose the diagnostic 
approach outlined in Figure 81.1. Using this approach, 
the evaluation of the patient with suspected DVT should be­
gin with clinical risk stratification. Existing fonnal scoring 
systems that allow rapid stratification of patients as low, mod­
erate, or high risk have been clinically validated.13,16 Moder­
ate- and high-risk patients should promptly undergo com­
pression ultrasound or duplex scanning. A negative study in 
these patients should be followed by either venography or re­
peat ultrasound within I week. Patients with low clinical risk 
may undergo D-dimer testing or immediate ultrasound. If 
D-dimer or ultrasound is negative, then further evaluation is 
not required. Patients with a positive D-dimer should have ul­
trasound. Patients with a positive ultrasound or venogram 
should be treated with anticoagulation. 

Treatment 
The diagnosis of proximal DVT requires prompt institution 
of anticoagulation with heparin or low molecular weight he­
parin. The traditional approach is intravenous administration 
of unfractionated heparin. Standard heparin is a heteroge­
neous mixture of polysaccharide chains ranging in molecular 
weight from about 3,000 to 30,000. It acts by binding to 
plasma antithrombin III and inactivating thrombin and factor 
Xa. These enzymes are protected by fibrin, so higher doses 
are required to stop extension of a thrombus than to prevent 
its initial formation. Heparin does not directly prevent em­
bolism or promote thrombus dissolution. 

Heparin therapy is usually administered intravenously with 
an initial 80 Ulkg bolus followed by continuous infusion of 
18 Ulkglh26 The goal of therapy is to maintain the partial 
thromboplastin time (PTT) at 1.5 to 2.0 times the control 
value. Optimal timing of PIT measurements has yet to be 
finnly established. The American College of Chest Physicians 
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Anticoagulation for 
minimum 3-6 months 

and 
Thrombophilia testing 
per recommendations 

in Table 81.2 

Fig. 81.1. Diagnostic approach to the patient with suspected lower extremity deep venous thrombosis (DVT). 

(ACCP) recommends treating with hepatin for 4 to 5 days. 
until warfarin therapy increases the international normalized 
ratio (INR) to the 2.0 to 3.0 range. The INR is a worldwide 
system used to standardize prothrombin times among labora­
tories. 

The major complications of heparin therapy include hemor­
rhage. thrombocytopenia, osteoporosis. and anaphylaxis. The 
risk of hemorrhage increases with age, significant coexistent 
illness, and the presence of known bleeding sites. Platelet count 
should be checked daily to monitor for thrombocy1openia dnr­
ing bepatin therapy. The effects of hepatin can be terminated 
by intravenous injection of protamine sulfate. 

Low molecular weight hepatins (LMWHs) are fragroents 
of standard heparin with mean molecular weights of 4000 to 
6000. There are three LMWHs available in the United States: 
dalteparin, enoxaparin, and tinzaparin. LMWHs are theoreti­
cally superior to unfractionated heparin because of greater an­
ticoagulant specificity (primary action on factor Xa), a more 
predictable anticoagulant response, fewer complications, and 
a longer plasma half-life.27 Many studies have evaluated spe­
cific LMWHs for the treatment of DVT, and a meta-analysis 

concluded that LMWHs administered subcutaneously in fixed 
doses, adjusted for body weight, and without laboratory mon­
itoring are more effective and safer than adjusted-dose stan­
dard heparin.28 A Cochrane Database systematic review found 
LMWH to be at least as effective as heparin in preventing re­
current thromboembolism with lower risk of hemorrhage and 
lower overall mortality.29 Although LMWHs are more ex­
pensive on a per-unit basis, they may lower the total cost of 
treatment per episode of DVT. LMWH should be continued 
for 4 to 5 days until the patient is therapeutic on warfatin with 
an INR of 2.0 to 3.0.26 

Two studies have compared the safety and efficacy of sub­
cutaneous LMWH administered at home with intravenous he­
parin in the hospital.30,31 These studies demonstrated equiva­
lent safety and efficacy. However. 30% to 60% of potentially 
eligible patients were excluded from the studies because of ad­
ditional risk factors. A more recent study compared treatment 
of DVT with LMWH in hospital for 10 days vs. starting ther­
apy at home.32 There was no significant difference in outcome 
between the two groups; however, total costs for the home treat­
ment group were 56% less than the costs for the hospital treat-



Table 81.4. Relative and Absolute Contraindications to 
Home Treatment of DVT 

Concurrent pulmonary embolism 
Active bleeding or high clinical risk for bleeding 

Familial bleeding disorder 
Thrombocytopenia 
Severe liver disease 

Hemodynamic instability 
Limited cardiopulmonary reserve 
Significant renal insufficiency 
Pregnancy 
Severe leg pain and swelling 
Uncertain compliance or follow-up 

81. Venous Thromboembolism 697 

bosis and pulmonary embolism: a 25-year population-based co­
hort study. Arch Intern Med 1998;158;585-93. 

2. Anderson FA, Wheeler HB, Goldberg RJ, et al. Physician prac­
tices in the prevention of venous thromboembolism. Ann Intern 
Moo 1991;115;591-5. 

3. Rosendaal FR. Venous thrombosis: prevalence and interaction 
of risk factors. Haemostasis 1999;29(suppl SI):1-9. 

4. Heijboer H, Brandjes DPM, Buller HR, Sturk A, ten Cate IW. 
Deficiencies of coagulation-inhibiting and fibrinolytic proteins 
in outpatients with deep-vein thrombosis. N Engl J Med 1990; 
323:1512-16. 

5. Kyrle P, Minar E, Hirschi M, et al. High plasma levels of fac­
tor VIII and the risk of recurrent venous thromboembolism. N 
Engl J Med 2000;343:457-62. 

6. Lindblad B, Sernby NH, Bergqvist D. Incidence of venous 
thromboembolism verified by necropsy over 30 years. BMJ 

ment group. Home-hased treatment of DVT with LMWH is 1991;302:709-11. 
becoming more common. Effective protocols for home therapy 7. Anderson FA, Wheeler HB, Goldberg RJ, et al. A population-

with LMWH involve a multidisciplinary approach including ~:~~d Ord::~~: :ro~b!S~:P: ~~~~::r a:!b~~=r:a~~h 
the physiciau, pharmacy, aud home health nurse. Contraindi- Intern Med 1991;1512:933-1l. 
cations to home treatment are listed in Table 81.4.33 8. RidkerPM, Miletich UP, HennekensCH, Buring JE. Ethnic dis-

After treatment with heparin or LMWH, anticoagulation tribution of factor V Leiden in 4047 men and women: implica-
is continued with warfarin. Warfarin should be started con- tions for venous thromboembolism screening. JAMA 1997;227: 
currently with heparin or LMWH. The duration of warfarin 1305-7. 
therapy is controversia1.34 The ACCP guideline gives the f01- 9. Gregg JP, Yamane A, Grady WW. The prevalence of the fac-
lowing recommendations regarding duration of anti coagula- tor V Leiden mutation in four distinct American ethnic popula-

tion: 3 to 6 months for DVT associated with transient known to. ~:~'y A;, JG=na;,n~~;f!71,3~~~., Heit 1. American col-
risk (e.g., surgery), >6 months for idiopathic DVT, and life- lege of medical genetics consensus statement on factor V Lei-
long therapy for recurrent DVT or if associated with a per- den mutation testing. Genet Med 2001;3(2)139-48. 
sistent risk factor.26 The dosage of warfarin is adjusted to 11. Philbrick JT, Becker DM. Calf deep venous thrombosis: a wolf 
maintain a prothrombin time approximately 1.5 times control in sheep's clothing? Arch Intern Moo 1988;148:2131-8. 
or an INR of 2.0 to 3.0.26 12. Clagett GP, Anderson FA, Heit J, et aI. Prevention of venous 

Anticoagulation therapy carries substantial risk of hemor- 13. ~~~,~~:r~~nC~~t~:~~~~~~~!~1.3~~iueofassessment 
rhage. Warfarin has a narrow therapeutic ratio and is a major of pretest probability of deep-vein thrombosis in clinical man-
cause of preventable adverse drug reactions. Current recom- agement. Lancet 1997;350: 1795-8. 
mendations suggest daily measurement of the prothrombin 14. Miron MJ, Perrier A, Bounameaux H. Clinical assessment of 
time during initiation of warfarin therapy. Once the INR is in suspected deep vein thrombosis: comparison between a score 
the therapeutic range for two consecutive measurements, and empirical assessment. J Intern Moo 2000;247(2):249-54. 

weekly monitoring is acceptable. The measurement interval 15. ~7e~nd~ ~~n::~~:n~:~~so~~~~~t~;:~:~~~als~:~ 
can be extended to 2 to 4 weeks for patients on long-term sessment and D-dimertesting. Ann Intern Med 2001;135:10&-11. 
anticoagulation with stable prothrombin times.26•33 Optimal 16. Lennox AP, Delis KT, Serunkurna S, et al. Combination of a 
management of anticoagulation therapy requires a coordinated clinical risk assessment score and rapid whole blood D-dimer 
program of patient education, drug-drug and drug-food inter- testing in the diagnosis of deep vein thrombosis in symptomatic 
action detection, systematic adjustment of warfarin dosage patients. J Vasc Surg 1999;30:794-804. 
based on prothrombin times, fail-safe systems to communicate 17. Brill-Edwards B, Lee A. D-dimer testing in the diagnosis of 
the recommendations to patients, and implementation of a :'~~9~~nous thromboembolism. Thromb Haemost 1999;82(2): 

patient registry. Organized anticoagulation clinics are cost- 18. Lee AY, Ginsberg JS. Laboratory diagnosis of venous throm-
effective and demonstrate superior outcomes.35 boembolism. Baillieres Clin HaematoI1998;11:1-18. 

Thrombolytic therapy for DVT has been investigated be- t 9. Becker DM, Philbrick JT, Bachhuber TL, Hwnphries JE. D-
cause it theoretically could prevent postphlebitic syndrome dimer testing and acute venous thromboembolism. A shortcut 
by lysing the clot. It may be appropriate for selected patients to accurate diagnosis? Arch Intern Med 1996;156:93946. 
with massive iliofemoral DVT. Unfortunately, studies of 20. Wells PS, Brill-Edwards P, Stevens P, et aI. A novel and rapid 

this therapy have shown a significant increase in major hem- ;e~~~-::pd V~i~arh~~~~1~~i:ur:~~:t~9~~~~~;~i~~r sus-
orrhage and it is not generally recommended for uncompli- 21. Perrier A, Desmarais S, Miron M, et at. Non-invasive diagno­
cated DVT.33,36 sis of venous thromboembolism in outpatients. Lancet 1999;353: 

190-5. 
22. Cogo A, Lensing A, Koopman M, et al. Compression ultra-

References sonography for diagnostic management of patients with clini­
cally suspected deep vein thrombosis: prospective cohort study. 

1. Silverstein MD. Heit JA. Mohr DN. Petterson TM. O'Fallon BMJ 1998:316:17-20. 
WM, Melton LJ. Trends in the incidence of deep vein throm- 23. Langsfeld M, Hershey FB, Thorpe L, et al. Duplex B-mode im-



698 Glenn S. Rodriguez and Thomas M. Schwartz 

aging for the diagnosis of deep venous thrombosis. Arch Surg 
1987;122:587-91. 

24. Hull R, Hirsh I, Sackett DL, et al. Clinical validity of a nega­
tive venogram in patients with clinically suspected venous 
thrombosis. Circulation 1981;64:622-5. 

25. Kearon C, Iulian I, Math M, Newman T, Ginsberg I. Noninva­
sive diagnosis for deep venous thrombosis. Ann Intern Moo 
1998;128:663-77. 

26. Hirsch J, Da1en J, Guyal! G. The sixth (2000) ACCP guideline 
for antithrombotic therapy for prevention and treatment of 
thrombosis. Chest 2001;119(supp11):1S-2S. 

27. Schafer AI. Low-molecular-weight heparin-an opportunity for 
home treatment of venous thrombosis. N Engl I Moo 19%;334: 
724-5. 

28. Lensing AW, Prins MH, Davidson BL, et al. Treatment of deep 
venous thrombosis with low-molecular-weight heparins. Arch 
Intern Med 1995;155:601-7. 

29. SchI'aibman IG, Milne AA, Royle EM. Home versus in-patient 
treatment for deep vein thrombosis. Cochrane Database of Sys­
tematic Reviews 2001;issue 2. 

30. Levin M, Gent M, Hirsh I, et al. A comparison of low-molec­
ular-weight heparin administered primarily at home with un-

fractionated heparin administered in the hospital for proximal 
deep-vein thrombosis. N Eng1 J Med 1996;334:677-&1. 

31. Koopman MMW, Prandoni P, Piovella F, et al. Treatment of 
venous thrombosis with intravenous un:fractionated heparin ad­
ministered in the hospital as compared with subcutaneous low­
molecular-weight heparin administered at home. N Engl J Med 
1996;334:682-7. 

32. Bocca1on H, Elias A, Cha1e J-J, Cadene A, Gabriel S. C1inica1 
outcome and cost of hospital vs. home treatment of proximal 
deep vein thrombosis with a low-molecular-weight heparin. 
Arch Intern Med 2000;160:1769-73. 

33. Yacovella T, Alter M. Anticoagulation for venous thromboem­
bolism. Postgrad Med 2000;108:43-54. 

34. Hutten BA, Prins MH. Duration of treatment with vitamin K an­
tagonists in symptomatic venous thromboembolism. Cochrane 
Database of Systematic Reviews 2001;issue 2. 

35. Asell IE. The value of an anticoagulation management service. 
In: Managing oral anticoagulation therapy. Gaithersburg, MD: 
Aspen, 2000; Hi. 

36. Sanson B-1, Buller H. Is there a role for thrombolytic therapy 
in venous thromboembolism? Haemostasis 1999;29(suppl I): 
81-3. 



82 
Selected Disorders of the 
Cardiovascular System 
David E. Anisman 

Pericarditis 
Pericarditis may be divided into two types-acute and con­
strictive. Acute pericarditis (AP), which is an inflammatory 
condition of the membranes lining the heart, affects men more 
frequently than women, and is seen with increasing frequency 
with advancing age. While AP is diagnosed in less than 1 % 
of hospital admissions, it has an estimated prevalence of 2% 
to 6% in the general population, underscoring the frequency 
with which it is either clinically not apparent or not consid­
ered in the differential diagnosis. l The most common etiolo­
gies are idiopathic, viral (which may actually account for most 
idiopathic cases), and in association with cardiac ischemia 
(Table 82.1). Indeed, the chest pain associated with AP may 
make it difficult to distinguish from acute myocardial is­
chemia. Constrictive pericarditis (CP), fonnerly known as 
Pick's disease, is characterized by a thickened. adherent, and 
fibrous pericardium that impairs diastolic filling, leading to 
the gradual onset of symptoms consistent with systemic ve­
nous congestion, such as congestive heart failure (CHF). It is 
a postinflammatory sequela of many of the same etiologies 
as AP, but the clinician should always maintain a high sus­
picion for tuberculosis, which is still the leading cause of CP 
in developing countries.2 

Presentation and Diagnosis 
Acute peticarditis may be heralded by a viral prodrome, and 
classically presents with a triad of chest pain, pericardial fric­
tion rub, and characteristic electrocardiographic (BCG) 
changes. The chest pain is usually rather abrupt in onset, ret­
rosternal in location, and made worse with recumbency, deep 
inspiration, and swallowing. It is often eased by sitting up and 
leaning forward. The pain may radiate to the trapezius ridge, 
or may mimic the pain of acute myocardial ischemia with ra­
diation into the left ann. Respiratory symptoms are general1y 

the result of secondary pleural irritation rather than a primary 
effect of AP on cardiac function. The pathognomonic peri­
cardial friction rub is classically described as triphasic (atrial 
systole, ventricular systole, and diastole), with the ventricu­
lar systolic component most readily and most often heard. The 
rub is scratchy or "Velcro-like" and best heard with the pa­
tient sitting upright and leaning forward, with respirations in­
terrupted, and by placing the diaphragm over the left lower 
sternal border and cardiac apex. Confusion with murmurs can 
be avoided by recognizing that the rub does not radiate or 
vary in either loudness or timing with maneuvers that typi­
cally are used for murmur identification. 

The four classic stages of ECG changes in AP are sum­
marized in Table 82.2; not all phases need be present to con­
firm the diagnosis. Because PR segment depression may co­
exist with ST segment elevation, it is crucial to use the TP 
segment as a baseline.3 Acute pericarditis may be differenti­
ated from acute myocardial infarction (AMI) by the diffuse­
ness of ST changes, the absence of Q waves, and the charac­
teristically concave up-sloping morphology of the ST 
segment. Benign early repolarization (BER) also may present 
with diffusely elevated ST segments, but use of the STrr ra­
tio (Fig. 82.1) is helpful in making the distinction. 

Because of the wide variety of presenting signs and symp­
toms, CP is difficult to diagnose solely on history and phys­
ical examination.2 Symptoms of right-sided CHF, such as ab­
dominal distention, peripheral edema, and anorexia reflect 
impaired diastolic filling and chronically depressed cardiac 
output. Left-sided CHF symptoms such as dyspnea and 
orthopnea also occur, but are less frequent.4 Common ex­
amination findings include Kussmaul's sign Uugular venous 
pressure increasing with inspiration), ascites, cachexia, he­
patomegaly, and a pericardia! knock (an early diastolic sound 
heard best with the diaphragm and increased with squatting). 
Though rarely normal, the ECG findings are nonspecific, re­
vealing generalized low voltage, T -wave inversions, conduc-
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Table 82.1. Etiologies of Pericarditis 

Infectious 
Bacterial: pneumococcus, staphylococcus, Neisseria 

meningitidis, streptococcus, mycoplasma, tuberculosis, 
Haemophifus influenzae, rickettsia 

Viral: coxsackie, echovirus, adenovirus, influenza, varicella~ 
zoster, H1V 

Fungal: histoplasmosis, aspergillosis, blastomycosis, 
coccidioidomycosis 

Trauma: blunt chest trauma, post-thoracic surgery 
Medications: procainamide, phenytoin, isoniazid, penicillin, 

heparin, warfarin, cromolyn sodium, methysergide 
Cardiac AMI, Dressler's syndrome, endocarditis, aortic 

dissection 
Radiation therapy 
Neoplastic breast, bronchogenic lung, lymphoma, leukemia 
Uremia: poorly controlled or while on hemodialysis 
Autoimmune: systemic lupus erythematosus, rheumatoid 

arthritis, inflammatory bowel, acute rheumatic fever, 
scleroderma, polyarteritis nodosa, dermatomyositis 

Other: sarcoidosis, amyloidosis 

AMI = acute myocardial infarction. 

tion delays, and atrial dysrhythmias (especially atrial fibrilla­
tion).4.5 When the presentation suggests constrictive or re­
strictive pathophysiology, a chest x-ray showing pericardial 
calcification argues for CP over other etiologies. Better still, 
magnetic resonance imaging (MRI) and computed tomogra­
phy (CT) are the preferred methods for identifying the peri­
cardial thickening of CP. Echocardiography is often helpful 
in evaluating ventricular function and documenting the im­
paired diastolic filling characteristic of CPo Cardiac catheter­
ization is the gold standard for resolving the diagnostic dilem­
mas via demonstration of equalized diastolic pressures 
between atria and ventricles. 

Differential Diagnosis 
Differential considerations for AP include AMI, pulmonary 
embolus, aortic dissection, cardiac contusion, mediastinitis, 
esophageal spasm, esophagitis, and pneumonia. A thorough 
history, examination, EeG analysis, and selected diagnostic 
testing and imaging will usually address these concerns, but the 
distinction between AP and AMI may remain difficult, com­
plicating subsequent therapy. Constrictive pericarditis must be 
differentiated from tamponade, restrictive cardiomyopathy, in­
traabdominal malignancy, and hepatic cirrhosis. Liver function 

tests in CP patients are typical for passive congestion (elevated 
alkaline phosphatase and y-glutamyl transpeptidase), while cir­
rhotic patients show diminished albumen and increased pro­
thrombin times. Echocardiognun, CT, and MRl are also help­
ful in making these distinctions. Where confusion between 
constrictive and restrictive etiologies persists, catheterization 
with endomyocardial biopsy is indicated. 1,5 

Intervention 
Initial management of AP focuses on treating the underlying 
cause, if possible. Purulent pericarditis requiring IV antibiotics 
must be documented by pericardiocentesis and is a medical 
emergency, with mortality rates of up to 77%.6 Clinicians 
should monitor AP for pericardial effusion and the develop­
ment of cardiac tamponade, requiring emergent pericardiocen­
tesis. Analgesia for AP is critical, and is best achieved with 
nonsteroidal antiinflammatory drugs (NSAJDs) such as aspirin 
(650 mg po q4h) or indomethacin (25 to 50 mg po q6h). In­
travenous ketorolac (30 mg ill or IV q6h) is also effective. 
Since the high doses of corticosteroids needed for pain control 
have both immune and adrenal suppressive effects, it is pru­
dent to withhold them for at least 48 hours to detennine if 
NSAlDs will be effective for symptom management. When the 
patient is pain free for 5 to 7 days, all antiinflammatory agents 
should be tapered. Recurrent pericarditis is treated by reinsti­
tuting high-dose NSAJDs, followed by tapering these agents 
over several months. Colchicine has also been used with some 
success. Even though the presence of AP is a relative con­
traindication to administration of thrombolytics, the incidence 
of post-AMI AP can be decreased by the appropriate use of 
thrombolytic therapy for the AMI, since decreasing the size of 
the AMI will decrease the likelihood for development of AP. 

The progressive nature of CP demands referral to a car­
diovascular surgeon for all symptomatic patients, since the 
earlier stage at which pericardiectomy is perronned, the bet­
ter the outcome. Improvement is usually dramatic and sus­
tained. Temporizing measures include the use of diuretics. 
Rate-slowing drugs ~hould be used with caution, if at all, since 
maintaining an adequate cardiac output in CP is often rate­
dependent. 

Prevention 
The most common etiologies of AP do not lend themselves 
to effective preventive efforts, and prevention of CP is usu-

Table 82.2. Electrocardiographic Findings for the Four Stages of Acute Myopericarditis 

Stage 

III 
IV 

Duration 

Days-2 weeks 

1-3 weeks 

3-several weeks 
Several weeks 

Electrocardiographic finding 

Diffuse PR segment depression (I, II, III, aVl, V2-6) (with reCiprocal PR segment elevation 
in aVR, VI) 

Diffuse ST segment elevation (I, II, III, aVl, V2-6) (with reciprocal ST segment depression 
in aVR, VI) 

ST segment normalization 
T wave flattening with decreased amplitude 
T wave inversion 
Normalization and return to baseline ECG 

Source: Chan et al,3 with permission. 
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Fig. 82.1. This PR segment-5T segment discordant ratio 
may also help in discriminating between the 5T segment 
elevation resulting from benign early repolarization (BER) 
and acute myopericarditis. It is objectively assessed by 
comparing the heights of the 5T segment and T wave in 
lead Vb: the 5T segmentIT wave magnitude ratio. Using 
the PR segment as the baseline for the 5T segment and 
the J point as the beginning of the T wave, the heights 
are measured with calculation of the ratio. If the ratio is 
0.25 or greater, pericarditis is the likely diagnosis; with 
results less than 0.25, one should consider BER. (From 
Chan et al,3 with permission.) 

ally dependent on prevention of AP. Focusing efforts on pre­
ventable etiologies, such as coronary artery disease (CAD), 
malignancy. management of uremic conditions, and judicious 
use of certain medications are most likely to be productive 
measures. 

Myocarditis 
Occurring most commonly in 20- to 50-year-old men, myo­
carditis is the inflammation of cardiac myocytes and associ­
ated structures (vascular, interstitium, and pericardium). Vi­
ral infection in general, and Coxsackie B virus in particular, 
is the most common cause in North America (Table 82.3). 
Myocyte damage during the first 3 days appears to be due to 
a direct viral effect, which is terminated by antibody-medi­
ated viral clearance. A persistent T -cell-mediated response in 
a subset of patients seems to underlie the evolution of ab­
normal ventricular architecture and the eventual development 
of dilated cardiomyopathy (DCM)7.8 While most cases of 
myocarditis are asymptomatic and resolve spontaneously, one 
third of patients have residual cardiac abnormalities ranging 
from subtle ECG changes to CHF, which may be acute and 
life-threatening. The more mild cases generally respond well 
to conventional CHF management, whereas the more severe 
cases may require mechanical ventricular assist devices or 
even transplant. Cases of sudden death have been reported, 
presumably secondary to ventricular dysrhythmia. 

Presentation and Diagnosis 
Symptomatic patients often note a nonspecific flu-like pro­
drome, occasionally accompanied by palpitations. One third 
note chest pain that may mimic ischemia, and a small num­
ber present with symptoms of CHF. Examination may reveal 
tachycardia, a muffled first heart sound, or a murmur of tri­
cuspid or mitral regurgitation. Severe cases will have find­
ings consistent with CHF. Electrocardiogram commonly re-
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veals a sinus tachycardia with nonspecific ST and T wave 
changes (often superimposed on those of pericarditis). Con­
duction delays are not uncommon, and intraventricular delays 
often denote more serious myocardial damage and a worse 
prognosis. White blood count is elevated in a quarter of pa­
tients, and the erythrocyte sedimentation rate (ESR) is in­
creased in up to 60%. Serology is rarely clinically useful. 
Echocardiography may show increased left ventricular (LV) 
wall thickness similar to that seen in other forms of car­
diomyopathy, and is very important in identifying ventricu­
lar wall motion abnormalities, detecting ventricular thrombus, 
and measuring LV ejection fraction (LVEF). A near-normal 
baseline LVEF is currently the best predictor of a good out­
come; findings on light microscopy from biopsy specimens 
have not correlated well with prognosis.9,lD 

Myocardial biopsy is most useful if performed within the 
first 3 to 4 days when the diagnostic yield is highest. Even 
then, however, it is uncommon that biopsy findings will sig­
nificantly change management decisions. Some authorities 
consider biopsy to be the gold standard in the diagnosis of 
myocarditis and recommend it in all cases of ventricular dys­
function where the cause is unclear. I I Others question this 
recommendation, noting the low yield of biopsy due to the 
patchy nature of inflammatory infiltrates, and the difficulty 
with which current pathologic criteria are employed.9 

Differential Diagnosis 
Several serious cardiac conditions must be differentiated from 
myocarditis. These include AMI, CHF due to other causes 
(e.g., ischemia, hypertension), dysrhythmias, and pericarditis. 
Complicating the evaluation is the fact that all of these con­
ditions may coexist with myocarditis. 

Intervention 
If an infectious agent is identified, appropriate therapy should 
be instituted inunediately. Most patients with mild to moder-

Table 82.3. Etiologies of Myocarditis 
Infectious 

Bacterial: clostridia, diphtheria, gonococcus, haemophilus, 
legionella, meningococcus, mycobacteria, mycoplasma, 
salmonella, staphylococcus, streptococcus (especially 
pneumococcus) 

Spirochetes: borrelia, leptospira, syphilis 
Fungal: actinomyces, aspergillus, candida, coccidioides, 

histoplasma 
Protozoal: toxoplasma, trypanosoma 
Rickettsia: Q fever, Rocky Mountain spotted fever, scrub 

typhus, typhus 
Viral: adenovirus, Coxsackie, cytomegalovirus, Epstein-Barr, 

hepatitis, herpes simplex, HIV, influenza A and B, 
rabies, respiratory syncytial virus, varicella zoster 

Medications: hydrochlorothiazide, lithium, penicillins, 
sulfamethoxazole/trimethoprim, tetracycline 

Physical agents: radiation therapy 
Autoimmune: rheumatoid arthritis, systemic lupus erythematosus 
Other: giant cell myocarditis, hypersensitivity reactions, Kawa-

saki disease, peripartum myocarditiS, rheumatic fever, sarcoidosis 
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ate symptoms require supportive measures specific to their 
presentation. Bed rest is critical to limit continued damage to 
the myocardium. Treatment of the systemic symptoms typical 
of viral infection with analgesics and antipyretics is indicated, 
but NSAIDs should be avoided in the first 2 weeks due to the 
potential for myocardial cell damage. Conventional treatment 
with digoxin, diuretics, nitrates, and angiotensin-converting 
enzyme inhibitors (ACEIs; especially when ejection fraction 
is less than 40%) is appropriate when CHF is present."·ll Tem­
porary cardiac pacing is indicated in cases of third-degree or 
symptomatic second-degree type II atrioventricular block. An­
ticoagulation may be warranted for ventricular thrombus or to 
prevent development of thrombus in the presence of atrial fib­
rillation. Cardiac transplantation is used only as a last ditch ef­
fort. often after intraaortic balloon pump or LV assist device 
have failed. Antiviral therapies such as interferon-a and poly­
clonal immunoglobulin (lg) are rarely useful, since they are 
only of benefit when started before or during viral infection. 12 

Alpha-, beta-, and calcium chaunel blocking drugs may be of 
benefit due to their vasodilating properties, but as yet remain 
investigational.12 Steroids and other immunosuppressive 
agents have not been found to produce a significant benefit in 
clinical outcomes. In fact, they may be harmful in the acute 
phase of viral myocarditis, possibly due to decreased antibody­
mediated clearance of virus. Their use is suggested only in 
biopsy-proven cases after other treatments have failed, and 
prior to transplant.7,9,12 One exception is in the treatment of 
autoinunune causes such as giant cell myocarditis or systemic 
lupus, where it is the treatment of choice. Future therapies may 
include inununomodulating agents if such can be found to tar­
get T cells only.8 

Prevention 
The majority of viruses that constitute the most common 
causes of myocarditis are not amenable to effective preven­
tion measures. Less common causes such as sexually trans­
mitted diseases are preventable through counseling on risk­
limiting behavioral mechanisms. Others causes such as 
pneumococcus, influenza, hepatitis, and diphtheria may be 
prevented through immunization, though the risk of myo­
carditis in the general population does not warrant a change 
in current inununization strategy. 

Endocarditis 
Infectious endocarditis (IE) is an infection of the endocardial 
surface mainly due to bacteria, but rarely may be caused by 
fungi and protozoa. The interaction between the infecting or­
ganisms and the host's immune response gives rise to the clas­
sic though not universally found lesion of IE: the valvular 
vegetation. These vegetations may interfere with valvular 
function leading to CHF, and may embolize to produce a wide 
variety of focal and systemic signs and symptoms. Acute bac­
terial endocarditis (ABE) is a subset of IE in which the clin­
ical course may become fulminant in as little as 3 to 5 days, 
tends to be caused by more virulent organisms such as Staphy­
lococcus aureus, and generally affects patients with previ-

ously nonnal valves, intravenous drug users (lVnUs), and 
those with prosthetic valves. Because of its aggressive course, 
the complications of ABE tend to be severe. In contrast, sub­
acute bacterial endocarditis (SBE) is more gradually pro­
gressive, often taking weeks to months before being diag­
nosed. The subacute form of IE is caused by less virulent 
organisms (e.g., Streptococcus viridans), has severe compli­
cations less often than ABE, and primarily affects patients 
with abnormal valvular architecture, either congenital or pros­
thetic. The overall incidence of IE in the United States is es.­
tiroated at between 1.6 and 6.0 cases per 100,000 population, 
with a slight male predontinance and a median age of 50 
years. 13 This demographic is changing due to the decreased 
prevalence of rheumatic heart disease, advances in the surgi­
cal management of children with congenital cardiac disease, 
and a steady rise in intravenous drug abuse. As a result, chil­
dren and IVDUs make up an increasing proportion of those 
with IE. Untreated, IE is almost unifonnly fatal. Therefore, if 
IE is suspected, aggressive evaluation and treatment, to in­
clude early surgery in some cases, is essential. Such a strat­
egy has decreased mortality rates to as low as 40% in non­
addicts with S. aureus ABE and 0% to 10% in IVDUs. 14 

Effective management of IE relies on targeting treatment 
to specific organisms. Gram-positive bacteria are the most 
common cause of IE, with over 80% of cases due to staphy­
lococcal and streptococcal species.13,14 Gram-negative bacte­
ria account for 10% to 20% of cases, with Pseudomonas oc­
culring primarily in IVDUs and those with prosthetic valve 
endocarditis (PVE), and the HACEK group (Haemophilus 
species, Actinobacillus actinomycetemcomitans, Cardiobac­
terium hominis, Eikenella corrodens, and Kingella kingae) 
occurring most commonly in native valve, non-IVDUs. While 
IE is rare in children overall, those with congenital cardiac 
disease most often have S. viridans or S. aureus as causative 
agents. 15 More than half of IE in IVDUs is due to S. aureus, 
but gram-negative bacteria, especially Pseudomonas, and 
fungi are common as well. In addition, IVDUs have a very 
high incidence of right-sided valvular involvement, especially 
the tricuspid valve. Prosthetic valve endocarditis is most of­
ten due to S. viridans, S. aureus, and Staphylococcus epider­
midis. as well as Pseudomonas and other gram-negative 
bacilli. As a general rule, a normal vaginal delivery poses lit­
tle increased risk of IE. However, bacteremia during delivery 
carries an increased risk of enterococcal, group B strepto­
coccal, and S. aureus IE.13 Nosocomial IE is most commonly 
due to staphylococcal species, enterococci, fungi, and Pseudo­
monas, and is seen in patients with bums, extended intensive 
care unit stays, and placement of intravascular and intracar­
diac devices or urinary catheters. 

Presentation and Diagnosis 
Though the primary lesion in IE is in the heart itself, many 
of its presenting signs and symptoms reflect the systemic na­
ture of the disease. Fever, myalgias, fatigue, headache, and 
abdominal pain are common in all types of IE, but are more 
severe and persistent in ABE. Findings consistent with CHF 
develop in up to 60% of all cases of IE, and are often a poor 
prognostic sign as CHF carries a mortality of up to 80% and 



Table 82.4. Criteria for Diagnosis of Infective Endocarditis 

Definite infective endocarditis 
Pathologic criteria 

Microorganisms: demonstrated by culture or histology in 
a vegetation, or in a vegetation that has embolized, or 
in an intracardiac abscess, or 

Pathologic lesions: vegetation or intracardiac abscess 
present, confirmed by histology shoWing active 
endocarditis 

Clinical criteria, using specific definitions listed in Table 82.5 
2 major criteria, or 
1 major and 3 minor criteria, or 
5 minor criteria 

Possible infective endocarditis 
Findings consistent with infective endocarditis that fall short 

of "definite,1I but not "rejected ll 

Rejected 
Firm alternate diagnosis for manifestations of endocarditis, 

or 
Resolution of manifestations of endocarditis, with antibiotic 

therapy for 4 days or less, or 
No pathologic evidence of infective endocarditis at surgery 

or autopsy, after antibiotic therapy for 4 days or less 

Source: Durack et al,17 with permission. 

is the most common cause of death in all types of IE.16 Veg­
etations can embolize to almost any location, causing distant 
infection or infarction; such embolization occurs in about 12% 
to 40% of patients with SBE and 40% to 60% of patients with 
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ABE. 13 Right-sided embolic events may lead to specific com­
plaints of chest pain, cough, and hemoptysis, Left-sided em­
bolic events can present as mental status changes, stroke, 
myocardial infarction, splenic infarction, and renal abscess. 
Up to 90% of patients with Streptococcus pneumoniae ABE 
have an associated meningitis. Other complications of IE in­
clude osteomyelitis, septic arthritis, and mycotic aneurysms. 

With the exception of Janeway lesions, which are found 
most commonly with ABE, few physical fmdings are highly 
specific for IE. Nonetheless, Roth spots, Osler's nodes, pe­
techiae, splinter hemorrhages, and splenomegaly occur in up 
to 25% of cases of IE, and when more than one occur together 
it is strongly suggestive of the diagnosis. Cardiac munnurs in 
IE are most often regurgitant, but frequently are not present 
on initial evaluation. While a change in a preexisting munnur 
is of uncertain significance, a new aortic regurgitant murmur 
in association with fever is strongly associated with IE.13 Lab­
oratory evaluation is frequently of less value in making the 
early diagnosis of IE than are the history and examination, 
but usually shows granulocytosis, especially in ABE, In SBE, 
anemia, a positive rheumatoid factor, elevated Veneral Dis­
ease Research Laboratory (VDRL) titers, and circulating im­
mune complexes are common. Other laboratory findings and 
imaging may reflect other complications as mentioned above. 
Electrocardiogram may reveal conduction abnormalities, in­
dicating the extension of an aortic valve infection to a valve­
ring abscess, which carries a worse prognosis. 13 

In 1994, with the goal of increasing the proportion of def-

Table 82.5. Definitions of Tenninology Used in the Diagnostic Criteria of Infective Endocarditis 

Major criteria 
Positive blood culture for infective endocarditis 

Typical microorganism for infective endocarditis from two separate blood cultures 
Viridans streptococci,a Streptococcus bovis, HACEK group, or 
Community-acquired Staphylococcus aureus or enterococci, in the absence of a primary focus, or 

Persistently positive blood culture, defined as recovery of a microorganism consistent with infective endocarditis from 
Blood cultures drawn more than 12 hours apart, or 
All of three or a majority of four or more separate blood cultures, with first and last drawn at least 1 hour apart 

Evidence of endocardial involvement 
Positive echocardiogram for infective endocarditis 

Oscillating intracardiac mass, on valve or supporting structures, or in the path of regurgitant jets, or on implanted 
material, in the absence of an alternative anatomic explanation, or 

Abscess, or 
New partial dehiscence of prosthetic valve, or 

New valvular regurgitation (increase or change in preexisting murmur not sufficient) 

Minor criteria 
Predisposition: predisposing heart condition or intravenous drug use 
Fever: 2=38.0°C (100A°F) 
Vascular phenomena: major arterial emboli, septic pulmonary infarcts, mycotic aneurysm, intracranial hemorrhage, 

conjunctival hemorrhages, Janeway lesions 
Immunologic phenomena: glomerulonephritis, Osler's nodes, Roth spots, rheumatoid factor 
Microbiologic evidence: positive blood culture but not meeting major criterion as noted previouslyb or serologic evidence 

of active infection with organism consistent with infective endocarditis 
Echocardiogram: consistent with infective endocarditis but not meeting major criterion as noted previously 

HACEK - Haemophilus spp., Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, EikenelJa spp., and Kingeffa 
kingae. 
alncluding nutritional variant strains. 

bExciuding single positive cultures for coagulase-negative staphylococci and organisms that do not cause endocarditis. 
Source: Durack et al,17 with permission. 
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inite diagnoses of IE correctly identified, Durack and col­
leagues l7 proposed a revised set of diagnostic criteria pat­
terned after the Jones criteria for rheumatoid arthritis. Under 
these so-called Duke criteria, the diagnosis of definite IE is 
arrived at either through one of two pathologic criteria or 
through one of several combinations of major and minor clin­
ical criteria (Table 82.4). The clinical criteria emphasize two 
main areas: positive blood cultures and evidence of endocar­
dial involvement (fable 82.5). The latter clinical criterion 
takes advantage of both transthoracic (TTE) and trans­
esophageal (TEE) echocardiography as safe yet highly sensi­
tive means for identifying endocardiallesions.16 It is recom­
mended that TIE be the initial study of choice for most 
patients. However, where TTE is negative and clinical suspi­
cion remains high, or in cases involving a prosthetic valve, 
possible abscess, or valve perforation, TEE is preferable, as 
it has higher sensitivity in such cases. In spite of a negative 
predictive value of 80%, a negative TEE should be repeated 
frequently in high-risk patients.16 The Duke criteria have been 
extensively studied and found to have sensitivity ranging from 
75% to 100% while maintaining excellent specificity 
(92-99%) and a negative predictive value of at least 92%.17-20 
These criteria have also been validated for both the adult and 
pediatric populations, as well as special groups such as those 
with pVE.2l-23 However, since an adequate amount of clini­
cal data must be collected before the Duke criteria can be ap­
plied, early empiric therapy should not be delayed if IE is sus­
pected. In this regard, the criteria are best used to assist in 
SCUlpting medical therapy and detennining a need for surgi­
cal intervention. 

Differential Diagnosis 
Virtually any systemic infection should be considered in the 
differential diagnosis of IE. These include, but are not lim-

ited to, pneumonia, meningitis, pericarditis, abscess, os­
teomyelitis, tuberculosis, and pyelonephritis. Noninfectious 
etiologies to be considered include stroke, myocardial infarc­
tion, rheumatic fever, vasculitis, malignancy, and fever of un­
known origin. 

Intervention 
Because bacteria in valvular vegetations are relatively pro­
tected from host immune defenses, antibiotics chosen to 
treat IE must be bactericidal, and regimens for their ad­
ministration must be aggressive and of adequate duration 
to completely eradicate the organism and prevent relapse 
(Tables 82.6 to 82.9).24.25 Repeat blood cultures should be 
negative within 48 hours of beginning antibiotic therapy, 
especially for staphylococcal infection. Cultures should also 
be repeated at 4 and 8 weeks after completion of antibiotic 
therapy. If positive, those with native valve IE should re­
ceive a repeat course of antibiotics; those with PVE or re­
sistant enterococcus should receive both repeat antibiotics 
and possible surgical intervention.25 Careful attention 
should be given to identifying and treating complications. 
CHF in particular must be treated aggressively, since there 
is a dramatic worsening of prognosis as CHF becomes more 
severe.26 Therapy of CHP should be initiated with conven­
tional medications (ACEIs and diuretics), but the timing of 
surgical intervention should be given particular emphasis. 
To that end, early surgical, infectious disease, and cardiol­
ogy consultations are warranted for all patients with sus­
pected IE. 

In general, surgery should not be delayed because of ac­
tive IE. Indications for surgical intervention include CHF that 
is progressive despite appropriate antibiotic and medical man­
agement, periannular or myocardial abscess, valvular ob­
struction, persistent bacteremia despite appropriate antibi-

Table 82.6. Treatment Regimens for Viridans Streptococci· Bacterial Endocarditis 

Penicillin susceptibility 

High (MIC "0.1 p.g per mL) 

Moderate (MIC >0.1, <0.5 p.g 
per mL) 

low (MIC ;"0.5 p.g per ml) 

In patients with penicillin allergy 
MIC <0.5 p.g per ml 
MIC ;,,0.5 p.g per ml 

Antibiotics 

Aqueous penicillin, 12 to 18 million U day 
or 

Ceftriaxone,2 g daily 
or 

PeniCillin, 12 to 18 million U per day, plus gentamicin, 1 mg per kg 
every 8 hoursb 

Penicillin, 18 million U per day 
plus 

Gentamicin, 1 mg per kg every 8 hoursb 

Penicillin, 18 million U per day, plus gentamicin, 1 mg per kg every 
8 hoursb 

Vancomycin, 15 mg per kg every 12 hoursb 
Vancomycin, 15 mg per kg every 12 hours,b plus gentamicin, 1 mg 

per kg every 8 hoursb 

MIC = minimal inhibitory concentration. 

oTfhese regimens also apply to treatment of endocarditis caused by Streptococcus bovis. 
bOosages need to be adjusted based on renal function. 

Source: Giessel et al,24 as adapted from Wilson et al.2 with permission. 

Duration 

4 weeks 

4 weeks 

2 weeks 

4 weeks 

2 weeks 

4 to 6 weeks 

4 weeks 
4 to 6 weeks 
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Table 82.7. Treatment Regimens for Enterococcal Bacterial Endocarditis 

Penicillin~ 

allergic 
patient 

No 

No 

Yes 

Penicillin~ 

susceptible 
organism 

Yes 

No 

No or yes 

Antibiotics 

Penicillin, 18 to 30 million U per day, plus gentamicin, 1 mg per kg 
every 8 hoursb 
or 

Ampicillin, 12 g per day, plus gentamicin, 1 mg per kg every 8 hoursb 
Vancomycin, 15 m~ per kg every 12 hours,b plus gentamicin, 1 mg per 

kg every 8 hours 
Vancomycin, 15 m~ per kg every 12 hours,b plus gentamicin, 1 mg per 

kg every 8 hours 

Duration 

4 to 6 weeks<l 

4 to 6 weeks 
4 to 6 weeks 

4 to 6 weeks 

aSix~week course of therapy for endocarditis involving a prosthetic valve or when symptoms have been present for longer than 3 
months. 

bOosages need to be adjusted based on renal function. 

From Giessel et al,24 as adapted from Wilson et al,25 with permission. 

otics, dehiscence of a prosthetic valve, fungal infection, con­
duction delay or heart block, enlarging vegetations, and re­
current emboli. 13,14,26 

Once the diagnosis of IE is suspected, antibiotic therapy 
should be instituted without delay. Until culture results and 
sensitivities are available to guide antibiotic selection, choice 
of empiric therapy should primarily rely on whether the clin­
ical scenario is acute or subacute. 13 Other factors to be con-

sidered include nosocomial vs. community~acquired infec­
tion, presence of prosthetic material, and intravenous drug 
use. In the acute setting, nafcillin (2.0 g IV q4h) plus ampi­
cillin (2.0 g IV q4h) plus gentamicin (1.5 mg/kg IV q8h) 
should be used; vancomycin (1.0 g IV ql2h) should replace 
nafcillin when methacillin-resistant S. aureus is a concern. 
For SBE, ampicillin (2.0 g IV q4h) plus gentamicin (1.5 
mg/kg IV q8h) is indicated. 

Table B2.B. Treatment Regimens for Staphylococcal Bacterial Endocarditis 
Penicillin~ Methicillin~ 

allergic suscep~ible Involved 
patient organism valve Antibiotics 

No Yes Native Nafcillin, 2 g every 4 hours,a or oxacillin, 2 g every 4 hours 
plus 

(Optional) Gentamicin, 1 mg per kg every 8 hoursa 

Yesb Yes Native Cefazolin, 2 g every 8 hoursa 
plus 

(Optional) Gentamicin, 1 mg per kg every 8 hoursa 

Yesc No or yes Native Vancomycin, 15 mg per kg every 12 hours<l 
No or yes No Native 

No Yes Prosthetic Nafcillin, 2 g every 4 hours,a or oxacillin, 2 g every 4 hours 
plus 

Rifampin, 300 mg every 8 hours 
plus 

Gentamicin, 1 mg per kg every 8 hours<l 

No No Prosthetic Vancomycin, 15 mg per kg every 12 hours<l 
YesC No or yes Prosthetic plus 

Rifampin, 300 mg every 8 hours 
plus 

Gentamicin, 1 mg per kg every 8 hours<l 

Yes No Prosthetic Cefazolin, 2 g every 8 hoursa 
plus 

Rifampin, 300 mg every 8 hours 
plus 

Gentamicin, 1 mg per kg every 8 hours<l 

<lDosages need to be adjusted based on renal function. 

bHistory of allergy that does not involve immediate~type hypersensitivity, 

cHistory of immediate~type hypersensitivity. 

Source: Giessel et al,24 as adapted from Wilson et al,25 with permission. 

Duration 

4-6 weeks 

3-5 days 
4--6 weeks 

3-5 days 
4-6 weeks 

~6 weeks 

~6 weeks 

2 weeks 

2:6 weeks 

2:6 weeks 

2 weeks 

2:6 weeks 

2:6 weeks 

2 weeks 
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Table 82.9. Treatment Regimens for Bacterial Endocarditis caused by HACEK Organisms 

Antibiotic Dosage and route Duration 

Ceftriaxonea 
Ampicillina 

plus 

2 g once daily IV or 1M 
12 g per day IV, either continuously or in 6 equally divided doses 

4 weeks 
4 weeks 

Gentamicinb 1 mg per kg 1M or IV every 8 hours 4 weeks 

HACEK = Haemophilus spp., Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, fikenella spp., and Kingella 
kingae. 
aExperience in treating HACEK organisms with other than f3~lactam antibiotics is limited; for patients unable to tolerate fj-Iactam 
antibiotics, consult an infectious disease specialist. 

bDosages need to be adjusted based on renal function. 

Source: Wilson et al,25 with permission. 

Prevention 
Prevention of IE in those with abnonnal valvular architecture 
is covered in detail in Chapter 57. In those with nonnal valves, 
prevention is mainly an issue of education on the avoidance 
of N drug use. 

Cardiomyopathies 
In 1995, the World Health Organization's classification of car­
diomyopathies (CMs) recognized two main groupingS.27 The 
functional CMs describe anatomic and hemodynamic changes, 
and include dilated, hypertrophic, and resttictive fonns, as well 
as the less common arrhythmogenic right ventricular eM. The 
specific CMs describe partico1ar etiologies, and include is­
chemic, hypertensive, valvular, inllanunatory, metabolic, gen­
eral system disease, muscular dystrophies, neuromuscular dis~ 
orders, toxic reactions, and peripartal. The specific CMs 
generally have the clinical features of one or more functional 
types. Indeed, many CMs previously labeled idiopathic are now 
known to be primary disorders of the myocardium caused by 
well-defined genetic mutations. In general, the clinician first 
recognizes a partico1ar functional type of CM, and then pro­
ceeds to search for a specific etiology, since treatment of an 
underlying cause may arrest the cardiomyopathic process. Man­
agement of all the CMs should include early consultation with 
a cardiologist well versed in the pertinent and complex issues 
surrounding diagnosis and treatment. 

Most CMs present with some manifestations of CHF, and 
so have two primary underlying pathogenic mechanisms: ac­
tivation of the renin-angiotensin system and of the adrener­
gic nervous system. As a result, treatment with ACEls and 
beta-blocking agents are often a mainstay of treatment. Di­
uretics are used for volume overload states, with digoxin as 
a second- or third-line agent for symptom control. Anticoag­
ulation is indicated for a history of embolic phenomena and 
the dysrhythmias that might predispose to them, or signifi­
cantly depressed LVEF. 

Dilated Cardiomyopathy 
Dilated cardiomyopathy (DCM) is characterized by an in­
crease in LV diastolic and systolic volumes with an associ­
ated reduction in LVEF, and is the leading cause of CHF. The 
idiopathic form is the most common subtype, demonstrating 

myocyte hypertrophy and interstitial fibrosis on histology, and 
may be due to chronic myocarditis, either viral or autoim­
mune. Etiologies of DCM include primary genetic abnormal­
ities (which are often autosomal dominant, making family his­
tory very important), toxic (including alcohol induced), and 
drug related (e.g., anthracyclines, cocaine). It may also be sec­
ondary to systemic conditions such as myocardial ischemia, 
hypertension, and valvular abnonnalities.28 

Patients with DCM often present with generalized symptoms 
of fatigue and dyspnea worsening over months to years; sud­
den death and embolic phenomena are less common. Physical 
examination reveals pulmonary and., less often, systemic ve­
nous congestion. When atrial fibrillation occurs, the presenta­
tion is often one of acute decompensation. Screening labora­
tory tests include ESR; creatinine kinase (to screen for inherited 
muscular dystrophies); renal, liver, and thyroid function stud­
ies; iron studies (to identify hemochromatosis); and, if the pres­
entation is acute, viral serologies. The ECG may be nonna!, 
but often shows T wave changes, septal Q waves, atrioven­
tticular conduction abnonnalities, and bundle branch blocks. 
Sinus tachycardia and supraventticular dysrhythmias are com­
mon, and nonsustained ventricular tachycardia occurs in 20% 
to 30%.28 Echocardiogram is essential to demonstrate the di­
agnostic criteria of ejection fraction <0.45, fractional shorten­
ing <25%, and LV end diastolic volume> 112%. If diastolic 
dysfunction is demonstrated, endomyocardial biopsy should be 
performed to rule out infiltrative disease. 

Treatment follows the basic precepts for CHF, with sev­
eral notable caveats. In DCM secondary to hypertension or 
valvular disease, afterload reduction is best achieved by 
adding hydralazine or nitrates to the standard CHF regimen. 
Recent studies have suggested that the combination of an­
giotensin II receptor antagonists with ACEls may be more ef­
fective than either agent alone.29 In patients with New York 
Heart Association class N failure and an LVEF <35%, 
adding 25 mg of spironolactone to the standard CHF regimen 
has been shown to decrease overall mortality by 30%.30 
Transplantation may be the only option for select, severely 
symptomatic patients, especially those with idiopathic DCM. 

Hypertrophic Cardiomyopathy 
Hypertrophic cardiomyopathy (HCM) is defrned as increased 
LV wall thickness, either symmetric or asymmetric, and either 
global or regional, with overall nonna! (or slightly reduced) 



LV chamber size. Twenty-five percent of patients with HCM 
have dynamic outflow tract obstruction due to ventricular sep­
tal hypertrophy and anterior displacement of the papillary mus­
cles, with associated abnormal mitral valve formation.31,32 

This obstruction may be a cause of sudden death, and is in­
creased by activities that increase myocardial contractility 
(e.g., strenuous exercise). or by maneuvers or agents that de­
crease venous return (e.g., Valsalva, diuretics). Conversely, 
obstruction is decreased by agents that decrease myocardial 
contractility (e.g., beta-blockers) or by maneuvers that increase 
venous return (e.g., squatting). The risk for sudden death is 
highest in children and young adults, and may be the initial 
presentation. Possible risk factors for sudden death include re­
current syncope, prior cardiac arrest, sustained ventricular 
tachycardia, massive LV hypertrophy, and a family history of 
sudden death from HCM.'2 Hypertrophic CM is a primary, 
heterogeneous disease of the sarcomere, with autosomal dom­
inant inheritance demonstrated most commonly. 32,33 

In addition to the common CHF symptoms such as fatigue, 
dyspnea, and orthopnea, patients with HCM often complain 
of palpitations (due to atrial fibrillation caused by left atrial 
enlargement), presyncope, and syncope. Since most HCM is 
nonobstructive, auscultation generally reveals no murmur. Pa­
tients with outflow tract obstruction often demonstrate a 3-4/6 
systolic munnur heard over both the left sternal border (due 
to outflow obstruction) and the axilla (due to mitral regurgi­
tation). An S. is often heard due to increased fIlling from the 
enlarged atria. Pulmonary congestion is rare except with se­
vere outflow obstruction or end-stage HCM (when systolic and 
diastolic dysfunction become manifest), or with atrial fibrilla­
tion. The ECG usually reveals a wide array of nonspecific 
changes including LV hypertrophy, ST changes, T wave in­
version, left atrial enlargement, and Q waves. The chest radi­
ograph is often normal or suggestive of atrial enlargement. As 
with DCM, echocardiograrn with Doppler studies is essential, 
with the transesophageal approach useful to defme subtle mi­
tral valve abnormalities. Nuclear angiography and MRI may 
yield additional information on myocardial dysfunction. 

There is no consensus on the utility of prophylactic treat­
ment of asymptomatic patients with HCM, but avoiding 
strenuous exercise is critical for all patients, as is antibiotic 
prophylaxis for SBE.'l For symptomatic patients with ob­
struction, beta-blocking agents are essential to decrease out­
flow obstruction by increasing diastolic filling time and de­
creasing filling pressures. Other negative inotropic agents may 
be used to similar effect, but the vasodilating properties of 
many calcium antagonists (especially verapamil) may counter 
this effect, leading to decreased fIlling, increased obstruction, 
and sudden death. Oral disopyramide at 600 to 800 mg per 
day is the drug of choice according to some authors.32 In symp­
tomatic patients with obstruction who have failed medical 
management, dual-chamber pacing has been shown to be ef­
fective.33 Restoration and maintenance of sinus rhythm in pa­
tients with atrial fibrillation is usually achieved with either so­
talol or amiodarone. In end-stage HCM, systolic and diastolic 
dysfunction may necessitate the use of standard CHF drug reg­
imens, with particularly cautious use of digitalis and diuretics. 
Myectomy and valve replacement are often effective at re­
solving obstruction, but the relief may be temporary, due to 
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surgically induced dysrhytbmias and progression of the un­
derlying primary myopathic process. 

Restrictive Cardiomyopathy 
Diastolic dysfunction is the hallmark of restrictive cardiomy­
opathy (RCM); LV size and shape, and systolic function are 
either normal or nearly so. The least common of all functional 
cardiomyopathies, restrictive pathophysiology may be seen in 
both HeM and hypertensive CM. Other etiologies include in­
filtrative diseases such as hemochromatosis and amyloid (the 
most common systemic cause of RCM), scleroderma, 
carcinoid, sarcoidosis, radiation therapy, and anthracycline 
use. Idiopathic RCM also occurs and may be an autosomal­
dominant condition associated with skeletal myopathies.34 

The pathophysiology is characterized by decreased cardiac 
output, increased jugular venous pressure, and pulmonary 
congestion. Biatrial enlargement accounts for frequent throm­
boembolic events, a presenting symptom in up to one third of 
patients with RCM.34 Both right- and left-sided CHF symp­
toms are common presenting scenarios. Examination reveals 
increased jugular venous pulse and decreased pulse pressure. 
An S3 due to abrupt cessation of early rapid filling is com­
mon. The ECG is invatiably abnormal, showing left bundle 
branch blocks more commonly than right, decreased voltage 
(especially in amyloidosis), and a wide variety of dysrhyth­
ntias (particularly in the infiltrative diseases). Chest radi­
ograph reveals evidence of pulmonary and venous hyperten­
sion and congestion. Echocardiogram is essential to rule out 
other causes of the patient's symptoms, and to assess filling 
rates and pressures. CT and MRI are often very helpful in dis­
tinguishing ReM from its most important differential con­
sideration--constrictive pericarditis. Cardiac catheterization 
is critical to define hemodynamic parameters and to perform 
endomyocardial biopsy. If the dislinction between RCM and 
constrictive pericarditis remains unclear, exploratory surgery 
and empiric pericardectomy are often attempted. 

Treatment with diuretics is indicated for congestive symp­
toms, but caution must be exercised to avoid decreasing 
preload to the extent that cardiac output is compromised fur­
ther. Because of its proarrhythmic effects, digitalis should be 
avoided if systolic function is normal; amiodarone is preferred 
for maintenance of sinus rhythm. For clinically significant 
conduction abnormalities that are refractory to medical ther­
apy, pacemaker implantation is indicated. As a last resort, 
transplantation may be considered in idiopathic RCM, but has 
a poor prognosis in amyloidosis and sarcoidosis, as these dis­
eases tend to recur in the transplanted heart.34 

Prevention 
Because so many instances of CM are secondary to treatable 
causes, early and appropriately aggressive prevention and 
treatment of hypertension, CAD, and alcohol and illicit drug 
abuse, as well as optimizing control of the host of metabolic 
conditions that may predispose to CM, form the mainstay of 
preventive strategy. While little can be done to prevent the types 
of CM having a primarily genetic etiology, it is imperative to 
perform careful screening of all first-degree relatives with a 
thorough histury, physical examination, and echocardiograrn. 
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Pulmonary Hypertension 
Pulmonary hypertension (PH) is a rare disease with a uni­
versally fatal outcome if untreated. It is defmed by a mean 
pulmonary artery (PA) pressure >25 mm Hg at rest and >30 
mm Hg during exercise.35 The incidence of primary pul­
monary hypertension (PPH) is one to two cases per million 
population, with a female predontinance (1.7:1), a mean age 
at diagnosis in the mid-30s, and a median survival of 2 years 
after diagnosis; the 5-year survival is less than 40%. It 
has been shown that 6% to 10% of PPH is fantilial, with 
autosomal-dominant inheritance and incomplete pene­
trance.36 Many common congenital cardiac defects as well as 
a long list of acquired conditions may also lead to the devel­
opment of PH. The final common pathway for all causes of 
PH is right ventricular failure (RVF). With recent advances 
in the characterization and management of PH, early diagno­
sis is imperative since starting therapy before pulmonary vas­
culature has lost its responsiveness increases the likelihood 
of therapeutic success. 

All etiologies of PH are felt to have one or more underly­
ing pathophysiologic mechanisms: vascular injury (PA plex­
ogenic arteriopathy of PPH), an alteration in the balance of 
vasodilatation and vasoconstriction nonnally controlled by lo­
cal vascular factors, and thrombotic changes in the pulmonary 
vasculature. Numerous secondary etiologies of PH have been 
identified. Atrial and ventriculoseptal defects (ASD and VSD) 
and patent ductus arteriosus lead to a hyperkinetic state with 
increased flow to the right heart. Pulmonary venous hyper­
tension may be caused by mitral stenosis, pulmonary ob­
struction (tumor, pulmonary embolism, sickle cell disease), 
or LV failore. If detected early, hyperkinetic states and pul­
monary venous hypertension are often reversible, as is the 
pulmonary arterial hypertension that results. Pulmonary hy­
pertension secondary to other causes is often less reversible, 
and these causes include parenchymal lung disease, obstruc­
tive sleep apnea, chest wall deformities and neuromuscular 
disorders that impair the mechanics of ventilation, CREST 
syndrome (calcinosis, Raynaud's phenomenon, esophageal 
dysmotility, sclerodactYly, and telangiectasias), polmonary 
vasculidities (Raynaud's, dermatomyositis, rheumatoid arthri­
tis, systemic lupus erythematosus), hepatic cirrhosis with por­
tal hypertension, and human immunodeficiency virus (lllV) 
disease. Conditions less strongly associated with PH include 
hypothyroidism and the use of appetite suppressants. 

Presentation and Diagnosis 
Because the presentation can be so nonspecific, the physi­
cian's challenge is to be aware of the risk factors for PH and 
to have an appropriate index of suspicion. The goal of the 
evaluation and early consultation is to identify an underlying 
cause and to defme the extent of pulmonary vascular pathol­
ogy and RV dysfunction. The most common presenting symp­
toms include dyspnea (initially only with exertion), angina 
due to RV ischemia, and syncope or near-syncope due to re­
duced cardiac output. Examination may reveal increased jugu­
lar venous distention, RV heave, and a prominent P2• Signif­
icant RVF may be evidenced by an S4, peripheral edema, 

hepatomegaly, and ascites. With more severe PH one may ap­
preciate an S3, the holosystolic munnur of tricuspid regurgi­
tation, or the early diastolic murmur of pulmonic regurgita­
tion (the Graham Steell mormur). Chest radiograph may show 
increased hilar structures and enlarged RV and right atrium. 
Electrocardiogram usually reveals a normal sinus rhythm, 
right chamber enlargement, and a strain pattern. Transthoracic 
echocardiogram with Doppler is the screening method of 
choice,37 allowing measurement of RV systolic pressures and 
morphologic abnonnalities, LV function, valvular assess­
ment, and identification of intracardiac shunts. 

Definitive diagnosis requires right heart catheterization and 
measurement of PA pressures. Specific studies that are use­
ful for the evaluation of specific causes of PH include TEE 
for selected intracardiac abnonnalities; polysomnography for 
obstructive sleep apnea; pulmonary function testing for 
parenchymal lung disease; serologic tests for connective tis­
sue disorders (e.g., lupus anticoagulant, anticardiolipin and 
antinuclear antibodies); platelet count and liver functions for 
cirrhosis and portal hypertension; mv screening; hemoglo­
bin electrophoresis for sickle cell disease; serum coagulation 
tests; and ventilation-perfusion scan and possibly CT for 
chronic pulmonary emboli (PE). If chronic PE is suspected, 
pulmonary angiography is indicated. 

Differential Diagnosis 
Coronary artery disease and cardiomyopathies leading to RV 
dysfunction may account for the presenting symptoms and 
signs of PH. This broad diagnostic overlap often results in 
nearly a 2-year delay in diagnosing PH.'· 

Intervention 
Due to the invasive means necessary to diagnose and treat 
PH, early consultation is a must to determine the feasibility 
and timing of surgical therapies for potentially reversible 
causes (e.g., ASD, VSD, mitral stenosis). General measures 
to be recommended include supplemental oxygen on air­
planes, and avoiding high altitudes, pregnancy (a hemody­
nantically high flow state), and oral contraceptive drugs (due 
to clotting risk).35 Supplemental oxygen is otherwise only 
useful for documented hypoxemia, which is usually found 
only with exertion, though patients with parenchymal lung 
disease may need it at rest. Digoxin may be used for overt 
RV failure, but other agents commonly used for LV failore 
(e.g., beta-blockers and ACEIs) are contraindicated due to 
their tendency to depress RV function. Diuretics should be 
used only for signs of systemic congestion, and then with ex­
treme caution as RV function is preload dependent. Antico­
agulation is associated with increased survival times, and war­
farin is indicated to achieve an international normaIized ratio 
of 2.0. Approximately one third of patients respond to va­
sodilating agents with a decrease in PA pressures and resist­
ance, and can be placed on oral dihydropyridine calcium an­
tagonists. However, empiric trials of these agents should 
never be undertaken, since nonresponders may decompensate 
precipitously. Responder status is best detennined during 
right heart catheterization with the administration of potent, 



short-acting IV vasodilators while monitoring PA pressure 
and resistance. Those who do not respond may benefit from 
epoprostenol, a prostacyclin administered continuously via a 
Hickman catheter. Originally used as a temporizing measure 
while awaiting organ donation, epoprostenol allowed many 
such patients to avoid the need for transplant altogether. In 
addition to its vasodilating action, it is believed that 
epoprostenol's antiplatelet and vascular remodeling effects 
may underlie its success. 

Except for repairing the underlying defects mentioned ear­
lier, surgical interventions are generally options of last resort. 
Pulmonary thromboendarterectomy is indicated in severe PH 
caused by a clot that is proximal enough in the pulmonary 
vascular tree to be amenable to removal. Atrial septostomy, 
which creates a right to left shunt, thereby unloading the RV 
and increasing cardiac output, may be used in patients with 
recurrent syncope or RV failure when medical therapy has 
failed. and generally only as a bridge to transplant. Single or 
bilateral lung. and heart-bilateral lung transplant yields up to 
a 44% 5-year survival without recurrence of PH, though bron­
chiolitis obliterans is common.37 

Prevention 
Early repair of anatomic defects causing either a hyperkinetic 
state or pulmonary venous hypertension is paramount. Efforts 
to prevent or effectively manage parenchymal lung disease 
are also important. All first-degree relatives of patients with 
either PPH or a congenital cardiac anomaly should be 
screened with TTE at the time of diagnosis of the index case. 

Peripheral Vascular Disease 
While the prevalence of peripheral vascular disease (PVD) in 
the general population is 30%, only 5% have symptoms of 
claudication.38 Coronary artery disease and stroke occur 2 to 
4 times more often in symptomatic patients with PVD than 
in those without symptoms, and 2 to 3 times more often in 
patients with asymptomatic PVD compared to those without 
PVD. In addition, 70% to 80% of patients with symptomatic 
PVD are stable over 5 to 10 years. Amputation rates range 
from 0.8% to 1.0% per year, and are higher in smokers and 
diabetics. Therefore, the primary importance in diagnosing 
PVD lies in its role in identifying patients at risk for CAD 
morbidity and mortality. 

Atherosclerosis is the most common cause of PVD, just as 
it is for CAD and stroke. Risk factors for PVD parallel those 
for CAD and include smoking, diabetes, hypertension, hy­
perlipidemia, age over 50 years, male gender, obesity, and 
postmenopausal status. Putative risk factors whose link to 
PVD is less well established include homocystinemia, ele­
vated fibrinogen and uric acid levels, and chlamydia infec­
tion.39 

Presentation and Diagnosis 
The cardinal symptom of PVD is claudication, although pa­
tients may also present with complaints of poorly healing ul-
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cerations. Numbness, paresthesias, and rest pain are often as­
sociated with severely compromised circulation. Aortoiliac 
disease is heralded by low back and buttock pain. and when 
accompanied by impotence is tenned Leriche's syndrome. 
Thigh pain indicates iliac or common femoral artery disease, 
whereas foot pain is usually due to infrapopliteal disease. Calf 
pain is most commonly caused by superficial femoral arterial 
disease, but may he the result of occlusion at any level above 
this. However, since 83% of PVD patients are asymptomatic, 
findings on physical examination may be the only clinical clue 
to the presence of disease. Significant signs include dimin­
ished pulses and increased capillary refill time; atrophic 
changes such as muscle wasting, changes in skin color, and 
hair loss; and decreased warmth and dependent rubor. A bruit 
found with a decreased pulse indicates a hemodynamically 
significant obstruction, but does not quantify its severity. 
Evaluation of collateral circulation carries important treat­
ment implications and is performed by placing the patient in 
the supine position and elevating the limb to 45 degrees; pal­
lor in the distal extremity indicates inadequate collateral 
circulation. 

The key diagnostic study is the ankle-brachial index (ABI). 
normally 1.0 to 1.1. An ABI <0.8 indicates significant PVD. 
and <0.5 indicates multilevel disease. In either case, further 
imaging is indicated with either duplex ultrasound and 
Doppler color flow (which localizes diseased segments and 
grades lesion severity) or MR angiography (especially good 
for evaluation of arterial dissection and wall morphology). 
Where noninvasive techniques are inadequate and surgery is 
indicated, fluoroscopic angiography is the test of choice. 

Differential Diagnosis 
The most common differential considerations include neuro­
genic claudication due to either disk disease, spinal stenosis, 
or osteophytic changes. and shin splints (in younger persons). 
Less common causes are Buerger's disease (thromboangiitis 
obliterans) and congenital anatomic abnormalities such as 
popliteal artery entrapment. 

Intervention 
As smokers with PVD have a tenfold risk of amputation, to­
bacco cessation is essential. Other nonspecific interventions 
include diets low in cholesterol and fat and high in fruits and 
vegetables. keeping the feet warm and dry and nails trimmed. 
and inspecting the feet daily and reporting any trauma to the 
physician immediately. Graded exercise programs improve 
exercise tolerance in up to 30% of patients. Pharmacologic 
measures to decrease blood pressure and serum lipid levels 
are also indicated, with similar end points to those for treat­
ing CAD. Aspirin (75-325 mg po qd) with or without dipyri­
damole (150-400 mg po qd) has been shown to decrease CAD 
and stroke risk, and is indicated for PVD as well. Ticlopidine 
(250 mg po bid with meals) and clopidogrel (75 mg po qd) 
have both been shown to be effective in decreasing the inci­
dence of vascular morbidity in general, and ticlopidine has 
also been shown to improve symptoms and objective meas­
ures of PVD. However, ticlopidine is associated with signif-
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icant adverse hematologic effects which may limit its util­
ity'() Pentoxifylline (400 mg po tid) offers no consistently 
significant clinical benefit, but may be considered in severely 
impaired patients for whom even small symptomatic im­
provements would be meaningful. Vasodilator and anticoag­
ulant therapy have not been shown to be useful in chronic 
PVD. Surgical consultation is indicated for occupation or 
lifestyle lintiting symptoms where nonsurgical therapy has 
failed or for signs or symptoms of ischemia at rest. 
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83 
Obstructive Airway Disease 

Howard N. Weinberg 

Obstructive airway disease includes two entities that share 
many common characteristics, asthma and chronic obstruc­
tive pulmonary disease (COPD). Chronic cough, a promi­
nent symptom of both ailments, is also discussed in this 
chapter. 

Background 

Asthma 
Asthma is a disorder of the pulmonary airways characterized 
by reversible obstruction, inflammation, and hyperrespon­
siveness. 1 Approximately 9 million to 12 million Americans 
are affected by this disease, with an annual mortality of 4000 
to 5000.2 Initial onset can be at any age, in either sex, and in 
every race. The severity of this illness is difficult to predict; 
some victims suffer a rapidly worsening course, whereas oth­
ers appear to "outgrow" the disease. 

The bronchospasm and inflammation may be triggered by 
allergens, infection, and psychophysiologic ~tressors. Aller­
gens include inhaled substances such as molds, pollens, dust, 
animal danders, industrial pollutants, tobacco smoke, smoke 
from wood stoves, and cosmetics. Oral inducers may be food 
preservatives containing sulfiting agents and medications, es­
pecially aspirin and ,B-adrenergic antagoni~ts (including se­
lective agents and topical preparations). 

Respiratory infections, particularly viral, are also major 
stimulators.3 Occasionally a virus, such as the respiratory syn­
cytial virus, induces bronchospasm in nearly all patients. 
Some patients have attacks only with infections. 

Psychological factors certainly playa role in inducing asthma 
episodes. These triggers may be difficult to recognize and may 
manifest as part of a panic attack. as fear of the disease itself, 
or as a symptom of abuse. Panic attacks can also be confused 
with and misdiagnosed as asthma (see Chapter 31). 

Chronic Obstructive Pulmonary Disease (COPD) 
Chronic obstructive pulmonary disease is characterized by ab­
nonnal expiratory flow that does not change significantly over 
time. This delineation was intended to exclude asthma as well 
as specific upper airway diseases such as cancers and condi­
tions affecting the lower airways such as bronchiectasis, sar­
coidosis, and cystic tibrosis.4 Traditionally included in this 
category has been chronic bronchitis and emphysema. In some 
patients, however, the overlap with asthma is so strong that 
a significant distinction cannot be made. Indeed, the tenn 
COPD was developed in recognition of the tremendous over­
lap between asthma, chronic bronchitis, and emphysema. 

Chronic bronchitis is defined as a cough that occurs at least 
3 months a year for 2 consecutive years and involves excess 
mucous secretion in the large airways. A malady of adults, 
chronic bronchitis affects about 20% of men and is primarily 
caused by smoking. Unfortunately, the incidence in women 
is increasing as the percentage of women smokers increases. 
Other contributing factors include air pollution, occupational 
expmure<;, and infection.5 

Emphysema is defined as a pennanent enlargement of dis­
tal air spaces with destruction of the acinar walls without fi­
brosis. This entity can be further subdivided into centriacinar, 
panacinar. and distal acinar types.6 Like chronic bronchitis, 
this illness is found primarily in smokers. There is, however, 
a rare type of congenital emphysema and also a genetic syn­
drome associated with the lack of a I-antitrypsin. 

Chronic Cough 
Although cough is an essential component of the presentation 
of both COPD and asthma, there are many other entities that 
can cause chronic coughing. The four most conunon causes 
are po"tnasal drip syndrome, COPO, asthma, and gastro­
esophageal reflux.7 Other causes include acute and chronic 
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infection, other lung diseases (embolism, cancer), aspiration, 
psychogenic factors, and cardiac failure. Cough can also re­
sult from medications, such as angiotensin-converting enzyme 
(ACE) inhibitors. Also, a significant number of patients have 
two or more causes for cough. 

Clinical Presentation 

Asthma 
The classic symptoms of asthma are cough, dyspnea, and 
wheezing. The wheezing may be audible or require aus­
cultation. Infrequently, a patient may be so '1ight" that 
wheezing is detected only after initial therapy. The patient 
might be resting comfortably or be in extreme respiratory 
distress. At such times there may be accessory muscle 
movement (subcostal, intercostal, or supraclavicular), nasal 
flaring (particularly in children), cyanosis, or altered men­
tal status. Auscultation often reveals rhonchi, wheezing, and 
a reversal of the normal 2: 1 inspiratory/expiratory ratio. An 
increase in respiratory rate, independent of fever, is also a 
cardinal sign. 

Sometimes, especially in children, the only presentation of 
asthma is a chronic night cough. Another symptom complex 
includes wheezing and shortness of breath that occurs fol­
lowing exercise. This entity is known as exercise-induced 
asthma (EIA) or bronchospasm (EIB). Many Olympic-caliber 
athletes have Em. 

COPD 
The typical picture of COPD is prominent cough, dyspnea, 
and often wheezing. In severe situations tachypnea, accessory 
muscle movement, breathing through pursed lips, cyanosis, 
and agitation are present. Long-standing disease may be in­
dicated by a pronounced barrel chest (i.e., an increase in the 
anterior-to-posterior dimension). Copious sputum production 
may also be noted. Chest auscultation may reveal wheezes, 
rales, or rhonchi in varying intensity, or it can be nonnal. 
Heart sounds might be distant, or a gallop indicative of sec­
ondary heart disease may be detected. Examination of the ex­
tremities might reveal cyanosis of the nailbeds or clubbing of 
the fingers. 

Cough 
Clinical presentation of cough is self-explanatory: the pa­
tient is coughing. It is important to note whether the cough 
is dry or productive of sputnm (tltick, thin, purnlent, bloody). 
The time of day or night often provides a clue to the exten­
sive differential diagnosis as can evidence of allergy such 
as rhinitis, allergic shiners, or a transverse nose crease (the 
allergic salute). Of particular note are symptoms related 
to gastro-esophageal reflux (e.g., heartburn, water brash, 
or increased belching). Finally, these patients may present 
with the signs and symptoms of a multitude of underlying 
diseases. 

Diagnosis 
Asthma and COPD 
The diagnosis of asthma or COPD should be fairly evident 
after the history and physical examinations are completed. 
Laboratory and radiographic data by themselves usually can­
not establish the diagnosis of either disorder but may provide 
confirmatory information and assist in the assessment of 
severity. 

Pulmonary Function Tests 
Although extensive pulmonary testing may be indicated in the 
occasional patient, the most useful information is obtained 
from evaluating the forced expiratory volume in 1 second 
(FEV,), the forced vital capacity (PVC), the FEV,IFVC ra­
tio, and the peak expiratory flow rate (PEFR). Obstructive 
disease is indicated by a reduced FEV 1 in the presence of a 
normal PVC, which also causes a reduction in the FEV IIFVC 
ratio. Restrictive diseases (pure emphysema), on the other 
hand, show a normal FEV}, a decreased PVC, and an in­
creased FEV,IFVC ratio. 

With asthma a useful test is to observe the change in FEV, 
following treatment with a bronchodilator. An increase of 15% 
is indicative of reversible airway disease.4 Three stimulators­
exercise, histamine, methacholine-may be used for provoca­
tive testing. A decrease in FEV I of 20% is considered posi­
tive. The PEFR may be obtained using a peak flowmeter and 
can be measured in the office or at home. It provides a quick, 
objective indication of the severity of an episode and can serve 
as a signal to start certain treatments. It is also a measure of 
the response to therapeutic intervention. It is highly recom­
mended that patients be provided with peak flowmeters and 
instructed about how to use them. These devices must be 
demonstrated and practiced. Many patients have trouble mas­
teting the technique. To be fuUy effective, tltis device must be 
used when patients are feeling well in order to define a per­
sonal "best" for later comparison. With COPD the spiromet­
ric abnormalities may be a mixture of obstructive and restric­
tive diseases. In asymptomatic patients, especially smokers, 
abnormal results can serve as an indicator of early illness and, 
it is hoped, as a stimulus to quit smoking. In symptomatic pa­
tients, these measurements can serve as a sign of progression. 
Finally, the FEV 1 or PEFR. may be used to evaluate the asth­
matic component in the COPD patient. 

Arterial Blood Gases 
Evaluation of the severity of disease may be assisted by the 
measurement of anerial blood gases (ABGs). Severe hypox­
emia in the asthmatic or hypercapnia in the chronic lung pa­
tient might serve as an important factor in the decision to 
hospitalize a patient. Most outpatients do not need ABO meas­
urements. 

Other Laboratory Tests 
Useful tests in ill patients include measurement of blood 
leukocytes as a sign of acute infection, and hematocrit as in­
dicative of an additional reason for hypoxemia if it is low or 



as a sign oflong-standing hypoxemia if polycythemia is noted. 
Sputum evaluation is useful for identifying the pathogen in 
an acute infection. 

Chest Radiography 
It is not necessary to obtain a chest radiograph on every pa-
tient with asthma or COPD. A radiograph may be useful in 
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Asthma Maintenance 

I ~-~-t~r-oids I 

Anticholinergics 

Theophylline 

Add 1 or 2 others 

FAMILY INVOLVEMENT 

the undiagnosed patient with chronic cough and may help to 
identify complications in patients with obstructive disease. 
These problems might include pneumonia, pneumothorax, [ 
pneumomediastinum, or subcutaneous emphysema. In the 
newly discovered asthmatic (especially children) radiography . 
should he done if foreign body aspiration is suspected. The _____ _ 
chest radiograph of the COPD patient may be normal; show 
a mild increase in lung markings; demonstrate the hyperlu-
ceocy, overinflation, and bullae often seen with emphysema; 
or show an enlarged heart or the pulmonary congestion seen 
with heart failure. On occasion, a chest film holds the key to 
differentiating congestive heart failure with wheezing (car­
diac asthma) from asthma (see Chapter 79). Other radiologic 
procedures, such as lung scans, computed tomography (CT) 
scans, and angiography have a role only in the management 
of complications. 

Chronic Cough 
The diagnosis and workup of chronic cough is often difficult, 
time-consuming, and expensive. Irwin and associates 7 pre­
sented a schema for evaluating previously undiagnosed pa­
tients. Their suggestions, in decreasing order of usefulness, 
include the history, physical examination, pulmonary func­
tion tests, methacholine challenge, upper gastrointestinal ra­
diology, measurement of esophageal pH, sinus and chest ra­
diography, and bronchoscopy. Following this approach a 
diagnosis is possible in 99% of patients. 

Management 
The management of asthma and COPD i~ best viewed from 
a standpoint of both disease complexes. Jt includes avoidance, 
immunotherapy, exercise, drug treatment, and psychosocial 
support (Fig. 83.1). 

Avoidance 
The lifestyle of the patient with pulmonary problems may be 
drastically affected by environmental factors: climate, outdoor 
air pollution, and indoor air pollution. 

Climate 
Both asthmatic and COPD sufferers may be affected by 
changes in wind velocity, humidity, and temperature. Low 
wind velocity allows accumulation of allergens; high humid­
ity leads to an increase in pollen-producing plants and molds; 
and sudden temperature drops cause a fall in airway conduc­
tion. 8 Barometric pressure changes are also associated with 
exacerbations of asthma and COPD. Extremes in climatic 

Acute Asthma 

TREAT ASAP AND AGGRESSIVELY 

COPD 

Oral steroids 

Anticholinergics, ~2-adrenergic agonists, 
theophylline, aerosol steroids,leukotriene modifiers 

CLIMATE CONTROL, IMMUNOTHERAPY, EDUCATION, 

L~_.__ EXERCISE, FAMILY INVOLVEMENT 

Fig. 83.1. Recommended step treatment plan for asthma 
and chronic obstructive pulmonary disease (COPD), 
ASAP = as soon as possible. 

events, such as prolonged heat waves or air inversions, often 
result in increased mortality among COPD patients. Although 
patients cannot avoid climatic changes, they can stay inside 
on particularly bad days and can minimize the effects by us­
ing filtered air-conditioning and heating systems maintained 
at fairly constant temperature year round. 

Outdoor Air Pollution 
Potential allergens include man-made (e.g., smoke and chem­
ical fumes) and natural substances (e.g., pollens, dusts, and 
molds). Although difficult to avoid, some factors can be min­
imized by controlling the type of grass, ornamental shrubs, 
and flowering vegetation around the home. 
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Indoor Air Pollution 
Fortunately, indoor allergens are much more readily con­
trolled. It is of paramount importance to eliminate tobacco 
smoke. Other potential irritants include building materials, 
cleaning agents, air fresheners, pest control chemicals, deco­
rative plants. dried flowers, cockroachs, scented candles, and 
cosmetics. The bedroom is a critical room to allergy-proof. 
Attention is directed to pillows, mattresses, carpets, drapes, 
blankets, shelf ornaments, and stuffed animals (especially in 
the bed). Wood stoves and kerosene heaters have been shown 
to aggravate respiratory problems. Sometimes families must 
give up their pets. This entire aspect of avoidance must be 
stressed to all patients and may obviate the need for further 
treatment. 

Education of patients is essential regarding all aspects of 
management. Excellent material is available from the Na­
tioual Asthma Education Program." 

Immunotherapy 
Desensitization 
If avoidance fails, allergic patieuts should be tried on anti­
histamines and nasal sprays and considered for allergy de­
sensitization.lO 

Immunization 
Influenza and pnewnococcal vaccines should be given to all 
patients with significant respiratory illness. Influenza vaccine 
is administered yearly about 2 to 3 months plior to anticipated 
outbreaks. October and November are the prime times to im­
munize in the United States. If a patient misses the vaccine, 
consideration should be given to prophylaxis with antiviral 
medications. Pneumococcal vaccine should be supplemented 
with booster injections once after 5 years, although this rec­
ommendation may change. 

Exercise 
Aerobic exercise is important for both asthmatics and COPD 
patients. Proper and consistent exercise at least three times a 
week can lead to improved tolerance and endurance and an 
increase in the feeling of wellness.11 Consider ordering pul­
monary rehabilitation. 

Drug Treatment 
The choice of medication for these illnesses has greatly ex­
panded since the 1980s and is presently continuing to undergo 
rapid changes in philosophy. It is especially true for asthma, 
where emphasis has shifted from treating just bronchospasm 
to treating inflammation as well. I Unfortunately, those who 
suffer with COPD have not experienced as great a revolution 
in drug treatment. 

f3rAdrenergic Agonists 
The {:lradrenergic agonist class of medication (beta-2s) is 
now the first step for treating bronchospasm. Available as liq­
uids, short- and long-acting tablets, metered-dose inhalers 
(MDIs), dry powder inhalers, nebulizable solutions, and in-

jectables, these agents have many potential uses. Available in 
the United States are albuterol (Proventil, Ventolin), bitolterol 
(Tomalate), metaproterenol (Alupent, Metaprel), pirbuterol 
(Maxair), terbutaline (Brethaire, Brethine), and sa1meterol 
(Serevent) (Table 83.1). 

The choice of preparation depends on the patient's age and 
the acuteness of the situation, MDIs and nebulizers have an 
almost instantaneous onset of action, and sustained-released 
tablets offer assistance with nocturnal symptoms. Oral fonns 
have their greatest use in young children. It is rarely neces­
sary to use both the oral and inhalation route at the same time, 
a situation that leads to increased toxicity with little gain in 
benefit. 

Beta-2s are the treatment of choice for episodic or mild 
asthmatics and for Em. Once the need is established for con­
tinual usage, as for moderate and severe asthmatics, some au­
thorities use these agents as first-line treatment whereas oth­
ers reserve their use for rescue efforts, preferring to use 
antiinflammatory drugs first. Certainly, every patient with sig­
nificant obstructive disease should always have this medica­
tion on hand. 

The newest member of this class, salmeterol, is unique in 
its 12-hour action. It is indicated for maintenance and noc­
turnal symptoms of both asthma and COPD. Shorter-acting 
agents may still be used between doses if rescue is needed, 
although tolerance may become a problem.!2 

In the near future, dry-powder forms of MDls should be 
available. It is hoped this advance will reduce the problems 
associated with propellant gases and also be more compati­
ble with the environment. 

For the treatment of acute situations, beta-2s are the agents 
of choice. They can be administered by nebulizer (and re­
peated at 60- to 9O-minute intervals if needed13) or by MDI 
using an InspirEase at the rate of one inhalation per minute 
for 5 minutes. The use of these agents has supplanted the need 
for older agents such as ephedrine, isoproterenol, and epi­
nephrine. Even in the emergency situation, beta-2s have been 
found to be equally effective with significantly less toxicity 
when compared to subcutaneous epinepbrine,l4 

Some patients experience great trouble utilizing an MDI. 
Proper technique must be taught and observed. For those too 
young or who cannot master the MDI, the following spacer 
devices are available: InspirEase, Inhal-aid. Paper tube, and 
Aerochamber,ls Home-made alternatives are the inside of a 
paper towel roll or a small paper lunch bag. Any of these de­
vices should work with all inhalers. 

In the COPD patient these drugs have less application but 
are still valuable when bronchospasm is present. Pulse and 
blood pressure should be monitored. 

Corticosteroids 
The use of steroids for asthma bas received considerable im­
petus in recent years. Traditioually thought to be too strong 
for chronic use, the advent of MDI preparations has mini­
mized side effects and pushed corticosteroids to the forefront. 
In addition, recognition of the importance of inflammation in 
the pathophysiology of asthma bas made many authorities ad­
vocate corticosteroids as first-line treatment.16 Unfortunately, 
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Table 83.1. Recommended Dosages for Theophylline,.BrAdrenergic Agonists and Corticosteroids 

Medication Age group (years) Route Usual dosage 

Theophylline 

Albuterol 

Bitolterol 

Metaproterenol 

Pirbuterol 

Salmeterol 

Terbutaline 

Beclomethasone 

Budesonide 

Flunisolide 

Fluticasone 

Triamcinolone 

Prednisone 

<1 
1-9 

9-12 
12-16 

>16, smoker 
> 16, nonsmoker 

>2 
>2 
>12 
>12 

<6 
>6 
>2 
>12 
>12 

>12 
>12 
>12 
>6 

>6 

>6 
>6 

>6 
1-12 
>12 

Source: Data are from the Physicians' Desk Reference.17 

MDI = Multiple-dose inhaler; inhal ::: inhalations. 

the probably unfounded fear of the effect of steroids on growth 
and adrenal function has caused a reluctance to utilize this 
medication. For the moderate to severe asthmatic, for the un­
stable patient, and during an acute crisis, however, there 
should be no hesitancy to use steroids. 

Aerosol preparations include beclomethasone (Beclovent, 
Vanceril), budesonide (Pulmicort), flunisolide (AeroBid), flu­
ticasone (Flovent), and triamcinolone (Azmacort). The effect 
of these medications may not be fully seen for up to 4 to 8 
weeks and are therefore not effective for the acute attack. 
They also do not protect against adrenal insufficiency. Oral 
medication must be tapered when switching to an aerosol 
(Table 83.1)17 

A new product combining fluticasone and salmeterol (Ad­
vair) in three dosage strengths was released in April 2001. 
Initial reports show significant advantages over either med­
ication used alone. IS Oral steroids, usually in the form of pred­
nisone, are essential for use during the acute exacerbation or 
for the severe, chronic patient with asthma or COPD. When 
used early during an episode, steroids may prevent a relapse19 

or the need for hospitalization. Some physicians prescribe oral 
steroids to any patient needing treatment in an emergency set­
ting. Patients with long-standing disease often develop rec­
ognizable patterns of deterioration, such as with acute upper 
respiratory infections. These patients can be instructed to use 
steroids early to prevent exacerbations. Dosage varies with 

po Varies 
po 24 mg/kg/day 
po 20 mg/kg/day 
po 18 mg/kg/day 
po 18 mg/kg/day 
po 13 mg/kg/day 

po 0.1 mg/kg/tid-qid, max 2 mg tid 
MOl 1-2 in hal q4h 

Nebulizer 2.5 mg q4h 

MOl 2 inhal q4h or 3 inhal q6h 

po 1.3-2.6 mg/kg/day tid-qid 
po 10-20 mg tid/qid 

MOl 1-2 inhal q4h 
Nebulizer 0.2-0.3 ml q4h 

MOl 1-2 inhal q4h 

MOl 2 inhal q12h 

po 1.25-5.00 mg tid 
MOl 2 inhal q4h 

MOl 2-4 inhal bid/qid, max 20/day 
MOl 1-2 inhal bid, max 8/day 

MOl 2 inhal bid, max 8/day 
MOl Three different strengths 

MOl 1-2 inhal tid/qid, max 16/day 

po 1-2 mg/kg/day, taper 5-10 days 
po 4()...jJ0 mg/day, taper 5-10 days 

age and weight. For chronic treatment, every-other-day ad­
ministration is preferred, whereas multiple daily dosing may 
be most effective in the acute situation. 

Corticosteroids are also available for intravenous use, 
which is indicated whenever hospitalization is being consid­
ered. Unfortunately, there is no definitive proof as to the ef­
fectiveness of intravenous steroids for preventing hospital­
ization. In addition, their onset of action is at least 4 hours. 

Cromolyn and Nedocromil 
Primarily used as prophylactic agents for asthma, cromolyn 
and nedocromil are antiinflammatory and, due to their almost 
complete lack of side effects, represent a significant thera­
peutic advantage. Unfortunately, not all patients respond to 
them. 

Cromolyn (Intal) is available for MDI or nebulizer. Its on­
set of action can be as long as I to 2 months. Dosage is two 
inhalations qid; tapering to less frequent dosage can be at­
tempted. Once it is begun, this medication should be used 
throughout an acute episode so as not to lose the prophylaxis. 
Along with beta-2s and inhaled steroids, cromolyn is useful 
for Em. 

Nedocrornil (Tilade) is the newer of the two agents, and its 
safety is comparable to that of cromolyn. Dosage recom­
mendations are also similar. In addition, nedocromil may be 
effective in preventing the cough caused by ACE inhibitors. 
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Leukotriene Modifiers 
This is a new class of medications consisting of three agents: 
montelukast (Singulair), 10 mg in the evening, 4 or 5 mg for 
children; zafirlukast (Accolate), 20 mg bid avoiding food, 10 
mg in children; and zileuton (Zyflo), rarely used due to qid 
dosing and the need to monitor liver enzymes. The fIrst two 
products are occasionally also of benefIt in COPD.20 

Theophylline 
Long the cornerstone of asthma treatment, theophylline is no 
longer the initial drug of choice. A bronchodilator, theo­
phylline is best utilized for patients needing more than one 
maintenance drug and for those with pronounced noctumal 
symptoms. It is also worth a trial in COPD patients. 

There are various formulations of theophylline: liquid, cap­
sule, tablet, slow-release products, and the intravenous form. 
Most patients require several days of continuous usage to 
reach maximal effectiveness. Once a steady state is reached, 
it is best to maintain the same brand, as bioavailability may 
vary from product to product. Smokers and children tend to 
need higher doses due to rapid metabolism. SignifIcant inter­
actions are possible with erythromycins, fluoroquinolones, 
cimetidine, phenytoin, and oral contraceptives. Also, dosages 
need to be closely monitored in patients with liver failure or 
congestive heart failure. Serum theophylline levels are rec­
ommended for all the above situations and in diffIcult patients 
where fine-tuning is needed. The serum therapeutic level has 
been changed from 10 to 20 l'g/mL to 5 to 151'g/mL.21 Older 
preparations that contain subtherapeutic doses of theo­
phylline, Marax and Tedral, are no longer considered appro­
priate therapy (Table 83.1). 

Children require close monitoring. As they grow, their 
dosage requires constant readjustment. Theophylline has come 
under scrutiny with regard to potential interference with school 
performance, but no significant effect has been established. 

In the acute situation (office or emergency room) theo­
phylline (as aminophylline) is no longer considered appro­
priate for intravenous usage as it does not represent a thera­
peutic advantage but does significantly increase toxicity. 22 It 
may be useful, however, in hospitalized patients. 

Anticholinergics 
The current choice of anticholinergic drug is ipratropium 
(Atrovent) for MDI ornebu1izer. For COPD, because of fewer 
side effects, ipratropium may well be the preferred bron­
chodilator. The usual dosage is two inhalations qid, but this 
dosage can be exceeded in COPD patients.21 For asthma, use 
ipratropium if other treatment is not effective. Several stud­
ies combining nebulized ipratropium with a f:J2-agonist have 
produced unclear results when used in severe asthma.23 

Calcium Channel Blockers 
Calcium channel blockers have been suggested to have a mild 
bronchodilatory effect, but it has not been clinically demon­
strated. They are, however, effective for the treatment of hy­
pertension in obstructive disease, especially compared to beta­
blockers and ACE inhibitors. 

Antibiotics 
For acute bacterial infections in patients with asthma and 
COPD, antibiotics are essential. There has been debate con­
cerning when to treat the COPD-afflicted patient. The use of 
broad-spectrum antibiotics appears to be indicated when 
COPD sufferers have at least two of the following three symp­
toms: an increase in dyspnea, an increase in sputum produc­
tion, and an increase in sputum purulence.24 

Mucolytics and Expectorants 
The value of mucolytics and expectorants has not been 
demonstrated in objective studies. 

Oxygen 
Except in the acute situation, oxygen should be reserved for 
chronic patients who are in distress when breathing room air. 
With COPD patients who retain high levels of carbon diox­
ide, the only functioning respiratory drive may be related to 
hypoxia. It is therefore critical to adjust the oxygen to a level 
where the hypoxic drive is not lost. 

Pregnancy and Breast-Feeding 
Pregnancy is complicated by asthma about I % of the time, 
with a potentially large risk to the fetus if hypoxia develops. 
The use of theophylline, beta-2s, cromolyn, Singulair, Acco­
late, and steroids is generally considered safe.20 Some an­
tibiotics and decongestants, live virus vaccines, and iodides 
must be avoided. 

For lactating mothers the same medications considered safe 
during pregnancy are acceptable. Breast-feeding should be 
strongly encouraged, as studies suggest it delays the onset of 
allergies and asthma in the infant. 1,19 

Psychosocial Support 
Psychosocial support is a critical component in any manage­
ment plan and is addressed later in the chapter. 

Prevention 
Asthma and COPD are at opposite extremes when it comes 
to treatment and prevention. Whereas there are several fIne 
alternatives for asthma treatment, management of COPD is at 
best symptomatic. On the other hand, asthma is essentially 
unpreventable, whereas COPD should not exist. 

Smoking cessation is the key to relegating COPD to med­
ical history. Except for a rare genetic or occupational case 
(which should also be preventable with good industrial hy­
giene), most COPD is directly related to smoking. The United 
States is moving in the direction of encouraging nonsmokers' 
rights, but unfortunately children have ready access to tobacco 
products and are still starting to smoke in large numbers. 
Physicians therefore must remind every smoker at every ap­
pointment to begin the process of cessation. 

Control of smoking is also key to decreasing the morbid­
ity of asthma. Even side-stream smoke has been shown to re­
sult in more attacks, more complications, and more frequent 
need for emergency services. It is critical that the parents of 



asthmatic children never smoke in the house or car. Preven­
tion of death has always been a priority within the medical 
profession. It is certainly appropriate for asthma and COPD. 

Asthma is usually viewed as a nonfatal disease, but it does 
carry the potential for death. Most studies show that pre­
ventable deaths and hospitalizations have been the result of 
delayed treatment due primarily to two factors: the patient's 
or family's inability to recognize the severity of an attack, 
and the physician's poor assessment of the severity of an at­
tack.25,26 Suggestions for prevention include frequent use of 
peak tlowmeters as an objective guide to severity, establish­
ing effective maintenance therapy, and emphasizing patient 
and family education. Education is aimed at recognizing an 
attack, knowing what measures to take at home, and learning 
to call for help early. The material provided in the national 
education program is superb and should be made available to 
all patients.9 

On the other hand, COPD is a highly fatal disease, the 
fourth leading cause of mortality in the United States and 
still increasing.27 Although little can be done to reverse this 
disease, good management of the environment, appropriate 
medication, and smoking cessation aid in improving the 
quality of life for the affected individual. Extremely severe 
cases may be considered for lung volume reduction surgery 
or transplantation. II 

Family and Community Issues 
Family support is an essential factor in the successful treat­
ment of chronic lung disease. This point is especially true for 
children and the debilitated, who might be unable to care for 
themselves. 

Asthma 

Patient and family attitudes are critical in the patient's ac­
ceptance of this disease. Several factors have been identified 
with regard to poor patient attitude: the unpredictable nature 
of asthma leading to a feeling of "beyond my control"; a feel­
ing of stigmatization; a false perception that asthma is psy­
chogenic and therefore "in my head"; a tendency to deny the 
disease; and the fear elicited by an experience of being un­
able to breathe.28 These attitudes may handicap all attempts 
at treatment and should be addressed via thorough patient and 
family education. 

Also important is the tendency for families to label their 
asthmatics as ill. It is best to view the patient as a person with 
asthma and not as an asthmatic person. All activities should 
be continued, especially sports and physical education. It is 
far better to use an MDI and run than to sit on the sidelines 
aod watch. 

COPD 

Emotional difficulties are common in COPD sufferers. The 
dyspnea and fatigue of this disease often leads to depression 
and fear. Quality of life may be reduced in all areas, in­
cluding social, sexual, vocational, and recreational activi-
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ties, leading to further loss of self-esteem and isolation.29 

Patients should be encouraged to do as much as possible for 
themselves and must be given every opportunity to partici· 
pate in the usual family and community events, even if a 
wheelchair and oxygen are needed. When the illness be­
comes terminal, patients should be counseled to keep con­
trol of their own lives by participating in the decisions of 
how and where to die. They can be encouraged to make liv­
ing wills or execute powers of attorney. If appropriate, pa­
tients should be allowed to die at home, and physicians 
should be willing to make house calls. This measure im­
proves the final quality of life by affording the patient the 
comfort of dying in a familiar setting, surrounded by fam­
ily aod friends. 
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Pu I monary Infections 

jonathan E. Rodnick and james K. Gude 

Pneumonia 
Pneumonia is a parenchymal lung infection that usually pres­
ents with fever and cough and is diagnosed by a new infil­
trate on a chest radiograph. Community-acquired pneumonia 
(CAP) is any pneumonia that is acquired outside of the hos­
pital setting. 

A family physician with 2000 patients would see, on av­
erage, 25 to 30 patients with CAP per year, and fonr to five 
of these would likely need hospitalization. There are an esti­
mated 4 million cases of pneumonia yearly in the United 
States with 600,000 hospitalizations. The mortality rate aver­
ages 14% of hospitalized patients.' With 75,000 deaths yearly, 
pneumonia is the sixth leading cause of death in the U.S. 

Etiology 
Given the fact that a specific etiology cannot be identified in 
40% to 50% of patients, a probable order of frequency of eti­
ologies of CAP is that 20% to 60% are caused by Strepto­
coccus pneumoniae (pneumococcus); 5% to 20% by Myco­
plasma pneumoniae; 5% to 15% by Chlamydia pneumoniae; 
2% to 10% by Haemophilus influenzae; 2% to 5% by Le­
gionella sp.; 1%. to 5% by Staphylococcus aureus; 1 % to 3% 
by gram-negative bacilli; 3% by miscellaneous causes in­
cluding Moraxella catarrhalis and Chlamydia psittaci; and 
3% to 6% by aspiration.'" The frequency differs by age. In 
the elderly the Chlamydia and Mycoplasma percentages de­
crease (although they still are seen), whereas S. pneumoniae 
increases in importance. 

In influenza epidemics, S. aureus is a more frequent cause. 
With trauma, alcoholic intoxication, coma, and strokes, anaer-
0bic and gram-negative pneumonias are more common. 
Healthy individuals' lungs do not become colonized by gram­
negative bacteria. With underlying chronic obstructive pul­
monary disease, H. influenza and M. catarrhalis are more of­
ten encountered as causes of CAP. 

Clinical Presentation 
One study found that the presenting symptoms of CAP in­
clude cough in 88%, dyspnea in 71%, sputum production in 
69%, chest pain in 64%, hemoptysis io 17%, and confusion 
in 17%.4 An upper respiratory infection precedes pneumonia 
only about one third of the time. Confusion is a common pre­
sentiog symptom in older patients, the majority of whom have 
no fever. 

The initial signs of community-acquired pneumonia are 
nonspecific. Abdominal pain may mimic appendicitis or 
cholecystitis with inflarumation of the diaphragmatic plenra. 
Abnomta1 vital sigos-tachypnea, tachycardia, and/or fever­
increase the likelihood of pneumonia. A chest exam with care­
ful auscultation and percussion has moderate usefulness. The 
most helpful examinations are percussion dullness and lis­
tening with the stethoscope for crepitations/crackles with the 
patient in the upright sitting position (highest sensitivity) and 
in the lateral decubitus position (highest specificity)' If the 
chest examination is entirely clear, pneumonia is unlikely. 
Many of the classic signs such as percussion dullness, tra­
cheal breath sounds, egophony, and pectoriloquy are en­
countered as the pneumonia progresses, so that they are not 
initially helpful, but they assist in following the course of the 
pneumonia. It takes about 1 month for a classic pneumococ­
cal pneumonia to resolve on physical exam, but the chest 
x-ray resolution takes longer. Persisting abnonnal crepitations 
may indicate bronchiectasis or a persisting organized pneu­
monia, and persisting dullness with absent breath sounds may 
indicate pleural thickening or empyema. 

Diagnosis 
The presenting chest x-rays can be helpful io characteriziog 
community-acquired pneumonias into the classic typical and 
atypical types. However, the descriptions are not absolute and 
not all presentations or chest x-rays fall into one or the other 
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category. Table 84.1 differentiates typical pneumonias (which 
are usually due 10 S. pneumoniae, H. pneumoniae, and Le­
gionella spp.) from the atypical (which are due more often to 
viral, Mycoplasma, or Chlamydia causes). 

The typical pneumonias tend to start abruptly with rigor, 
chills, and fever, and have localized roentgenographic find­
ings, whereas the atypical pneumonias are gradual in onset 
without marked toxicity and have diffuse x-ray involvement, 
often in excess of physical findings. The mortality of the typ­
ical pneumonias exceeds that of the atypical. 

With CAP proven by an abnormal chest film or thought 
highly likely despite a negative chest film (an uncommon oc­
currence except with Pneumocystis carinii pneumonia or in 
those with severe dehydration or neutropenia), a sputum Gram 
stain with culture and sensitivity if there is a productive cough, 
two blood cultures, a complete blood count, chemistry panel, 
a measurement of oxygenation, and an IllY test are recom­
mended. The Gram stain of the sputum should be scanned for 
areas where there are more than 25 neutrophils per high-pow­
ered field and less than 10 squamous cells. If this is found, 
the predominant Gram-stained species should be noted. If it 
is Gram-positive, lancet-shaped diplococci, S. pneumoniae is 
likely. For pneumococcal pneumonia, the positive predictive 
value of the Gram stain is 80% to 90%. However, the sensi­
tivity is low. If it is void of organisms, viral, Mycoplasma, or 
Chlamydia causes are more likely. If gram-negative small 
rods are seen, H. injluenzae is the likely cause. The Gram 
stain, if adequate, helps with the initial selection of antibi­
otics. The use of the Gram stain is debated, but it is immedi­
ate and at times very informative. The sputum culture is less 
informative initially but is recommended as it may reveal 
drug-resistant S. pneumoniae. For definitive cultures only 
blood cultures, transtracheal aspirates, pleural effusion sam­
pling, or direct needle aspirates of the involved lung give trust­
worthy results of the infecting organism behind the pneumo­
nia. But these samplings are often difficult to do and take 1 
or more days for culture results. 

A white blood cell count greater than 15,OOO/mm3 favors 
a typical pneumonia, whereas less than 15,000 indicates a 
likely atypical infection. A high percent of band forms, es­
pecially if greater than 20%, is more suggestive of typical 
pneumonia The chemistry panel is valuable in detecting hy­
ponatremia, azotemia, metabolic acidosis, and hyperglycemia. 
Blood cultures are recommended for all hospitalized patients. 
Bacteremia is most conunon in pneumococcal pneumonia. 

The chest films may show pleural effusions, which can be 
from congestive failure, inflammatory reaction, or empyema. 
Air fluid levels can be seen in lung abscesses. It takes clini­
cal judgment to decide when to pedonn a thoracentesis, when 
to place a chest tube, when to perfonn bronchoscopy, and when 
to place a Swan-Ganz catheter for hemodynamic monitoring. 
As a guideline, if the effusion is less than 2 em on a lateral 
decubitus film, if the patient is not toxic, and if the patient re­
sponds to initial antibiotic therapy, no thoracentesis is needed. 
If an empyema is diagnosed by putrid odor, by Gram stain, or 
by culture, a chest tube is mandatory. With major mucus plug­
ging or overwhelming bronchorrhea, bronchoscopy may help. 
When adult respiratory distress syndrome and congestive heart 
failure cannot be distinguished, a Swan-Ganz pulmonary ar­
tery catheter is needed for therapeutic decisions. 

A follow-up chest film is important, and most pneumonias 
have cleared by 3 months. If the patient is a smoker and if 
the pneumonia does not clear, there is up to a 50% chance of 
having an underlying obstructive lung cancer. If there is not 
complete resolution in a smoker, an investigation is war­
ranted, usually with a chest computed tomography (CT) scan 
and/or bronchoscopy. 

Mycoplasma and Chlamydia are grown with great diffi­
culty, so culture is not an option in most settings. They are 
usually diagnosed after the fact with paired complement fix­
ation titers showing at least a fourfold titer rise in specimens 
drawn 3 to 4 weeks apart. However, cold agglutinins are sug­
gestive of Mycoplasma if the titer is high. Other one-time 
serologies that can be suggestive of infection are a single com-

Table 84.1. Characteristic Findings of Community-Acquired Pneumonia 

Characteristic 

Onset 
Myalgia/headache/photophobia 

Rigors 

Toxicity 

Cough 

Pleuritic pain 

Fever 

Physical findings 

Roentgenographic findings 

Leukocyte count 

Pathogen 

Typical pneumonia 

Often sudden 

Not prominent 

Common 

Marked 

Productive, purulent, or bloody sputum 

Common 

> 38. 9"C (> 102"F) 

Percussion dullness with signs of lung 
consol idation 

Localized; findings correlate well with 
physical examination 

>15,OOO/mm3 

Bacteria, including Legionella 

Atypical pneumonia 

Usually gradual 

Often prominent 

Rare 

Mild to moderate 

Nonproductive paroxysms or only 
scant mucoid sputum 

Rare 

<38.9"C «102"F) 

Often minimal 

Involvement in excess of findings on 
physical examination 

<15,OOO/mm3 

Mycoplasma pneumoniae, Chlamydia 
pneumoniae, viruses 



plement fixation titer for Mycoplasma pneumonia> 1 :64 and 
for Chlamydia, an immunofluorescence assay showing an im­
munoglobulin M (IgM) titer of >1:166 A nasal wash speci­
men, if available, may be tested for rapid viral detection as­
says. It is almost as good as culture, and results are available 
in hours. If influenza A virus is suspected, a culture should 
also be requested. Other diagnostic tests, when clinically in­
dicated, include induced sputa for P. carinii and a skin test 
and sputum smear and culture for tuberculosis. 

Management 
The art of medicine is using the clinical presentation, chest 
x-rays, physical examination, lab tests, and current epidemi­
ology in the community to select appropriate antibiotic ther­
apy. Table 84.2 lists the factors associated with increased mor­
tality in patients with CAP, and these factors should be used 
as a guide to decide whether the patient should be admitted.7 

About 20% of patients with community-acquired pneumonias 
require adutission to the hospital. Both typical and atypical 
pneumonias can be treated as an outpatient if no comorbid­
ity factors are present. Table 84.3 reviews the causative or­
ganisms and recommended antibiotics based on the presence 
or absence of comorbid factors. Most pneumonias in other­
wise healthy individuals younger than age 65 and with no 
comorbid factors can be treated with an oral macrolide or 
doxycycline or a fluoroquinolone (preferentially those with 
anti-pneumococcal activity such as moxifloxacin, gatifloxacin, 
or levofloxacin). Table 84.4 reviews the typical dosage sched­
ule for the antibiotics mentioned in Table 84.3. For patients 
older than 65 or those with significant comorbid factors, one 
of the following regimens is recommended: an oral antipneu­
mococcal fluoroquinolone or a macrolide or doxycycline plus 

Table 84.2. Factors Associated with Increased Mortality 
from Pneumonia 

Age >65 
Male sex 
Nursing home resident 
Underlying conditions, such as alcoholism, neurologic disease, 

COPD, congestive heart failure, diabetes, postsplenectomy, 
cancer, malnutrition, chronic liver or renal disease, HIV in­
fection, or other immunodeficiency 

Confusion 
Fever (temperature >38.3°C or 101°F) 
Tachycardia (pulse >125/min) 
Tachypnea (respiratory rate >30/min) 
Hypotension (diastolic <60 mm Hg or systolic <90 mm Hg) 
Arterial pH <7.35 
Hypoxemia (02 saturation <90% or Pao2 <60 mm Hg) 
Hypercapnia (Paco2 >45 mm Hg) 
Hyponatremia (sodium <130 mEq/U 
Anemia (hematocrit <30% or hemoglobin <9 g/dU 
Leukopenia (<4000 WBC/mm3) 

Pronounced leukocytosis (>30,000 WBC/mm3) 
Elevated serum creatinine level 
Bacteremia 
Bilateral or multi lobe densities or large pleural effusion on 

chest film 
Suspicion of staphylococcal or gram-negative infection 
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an oral second-generation cephalosporin, such as cefuroxime, 
or amoxicillinlclavulanate. Those situations where patients are 
unable to hold down oral medicines, or are not able to be hos­
pitalized despite indications, 1M or IV ceftriaxone may be used 
for one to two doses followed by oral cefpo<loxime plus a 
macrolide or doxycycline. 

H there are factors associated with increased mortality, ad­
mission to the hospital and treatment with a combined regi­
men of a parenteral second- or third-generation cephalosporin 
(cefuroxime or ceftriaxone) and a parenteral macrolide is rec­
ommended. If there are allergies to these antibiotic selections 
or if there is a high community prevalence of S. pneumoniae 
resistance to penicillin [usually defined as minimum in­
hibitory concentration (MIC) values 24 mg/dL], a parenteral 
antipneumococcal fluoroquinolone (used alone) is recom­
mended. For those who are sick enough to be admitted to the 
intensive care unit (leU), penicillin-resistant S. pneumoniae 
(PRSP), gram-negative bacteria, Legionella spp., S. aureus, 
and occasionally Pseudomonas aernginosa need to be cov­
ered. Additional antibiotics to be considered for treating PRSP 
in this setting include not only the antipneumococcal fluoro­
quinolones, but also vancomycin and clindamycin. The choice 
of antibiotics is outlined in Table 84.3. It is not known how 
long antibiotic therapy should be continued. Bacterial pneu­
monia is usually treated for 7 to 14 days (the longer period 
for those with comorbidities), and atypical pneumonia for 14 
days. For inpatients on parenteral therapy, the switch to oral 
therapy is usually done when the patient is afebrile for 24 to 
48 hours, the white cell count is decreasing, and the patient 
has a functioning gastrointestinal tract. 

Prevention and Family Issues 
Yearly influenza vaccine is recommended for all adults older 
than 50 and all others with chronic disease or impaired im­
mune systems as weB as all medical personnel. Influenza epi­
demics occur yearly and are associated with excess pneu­
monias and deaths. The influenza pandemic of 1918 caused 
over 20 million deaths. Another pandemic is probable, but 
when? No other respiratory virus produces morbidity and 
mortality like the influenza virus. Both influenza A and B 
are associated with significant illnesses, but influenza A is 
associated with more virulence and antigenic heterogeneity. 
Influenza vaccination protects 70% to 90% of young adults 
if the vaccine viruses match the infecting community viruses. 
The elderly have a lesser degree of protection, probably 
around 60%. With influenza outbreaks in institutions, vacci­
nation and the prophylactic use of amantadine or rimanta­
dine for influenza A, or topical zanamivir or oseltamivir for 
either influenza A or B for 2 weeks (until the vaccine be­
comes effective), limits the spread of influenza. These agents 
are also used to treat influenza pneumonia. It is important 
to remember that hand washing-for medical personnel, 
friends, and family members-can reduce the spread of res­
piratory viruses. 

Pneumococcal vaccination (23 strains) is recommended for 
persons older than 65 years, for younger patients with chronic 
conditions, and for medical personnel who might be exposed 
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Table 84.4. Antibiotics: Names and Doses 

Names 

Amoxicillin 
(Polymox) 

Amoxicillin/clavulanate 
(Augmentin) 

Azithromycin 
(Zithromax) 

Cefpodoxime 
(Vantin) 

Ceftazidime 
(Fortaz) 

Cefuroxime 
(Ceftin, Zinacef) 

Ciprofloxacin 
(Cipro) 

Clarithromycin 
(Biaxin) 

Clindamycin 
(Cleocin) 

Doxycycline 
(Vibramycin, Doryx, 
Vi bra-Tabs, Monodox) 

Erythromycin 
(numerous preparations) 

Gatifloxacin 
ITequin) 

Gentamicin 
(Garamycin) 

Imipenem/cilastatin 
sodium 
(Primaxin) 

levofloxacin 
(levaquin) 

Moxifloxacin 
(Avelox) 

Penicillin 

Piperacillin-tazobactam 
(Zosyn) 

Tobramycin 
(Nebcin, Tobramycin 
Sulfate) 

Vancomycin 
(Vancocin) 

Dose 

500 mg to 1 .0 g po every B hours 

500 to 875 mg twice daily 

500 mg po on day 1 followed by 
250 mg po daily for 4 more 
days, or 500 mg IV daily 

100 to ZOO mg po twice daily 

1 g IV every 8 hours 

500 mg po every 12 hours or 
750 to 1500 mg IV every 
8 hours 

500 mg po twice daily or 400 mg 
IV every 12 hours 

500 mg twice daily 

600 or 900 mg IV every 8 hours 

100 mg po or IV every 12 hours 

250 to 500 mg po every 6 hours, 
or 500 mg IV every 6 hours 

400 mg po or IV daily 

3 mglkglday in equally divided 
doses every 8 hours 

500 mg every 6 hours 

400 mg po or IV daily 

400 mg po or IV dai Iy 

500 mg po every 6 hours for 7 
to 1 a days, or 1 g IV every 
6 hours 

3.375 g IV every 6 hours 

3 mglkglday in equally divided 
doses every 8 hours 

1 g every 1 2 hours 

to PRSP. The vaccine should be given to all splenectomy pa­
tients. In high-risk individuals, it should be repeated every 7 
years. It reduces the chances of pneumonococcal pneumonia 
by 60% to 80%. Hemophilus B vaccine is indicated for chil­
dren and for those with immunodeficiency at high risk, as it 
decreases the incidence of H. injluenzae respiratory infec­
tions.12 Patients who smoke cigarettes should strongly be en­
couraged to quit. An episode of pneumonia may be a moti-
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vating factor that will move someone from contemplation 
to action. 

Atypical Pneumonias: 
Mycoplasma and Chlamydia 
The main causes of the atypical pneumonias are Mycoplasma 
pneumoniae, Chlamydia pneumoniae, Chlamydia trachoma­
tis, Chlamydia psiuaci, Coxiella burnetii or Q-fever, influenza 
A and B, respiratory syncytial virus (RSV), parainfluenza 
virus, rhinovirus, and many other viruses. In children and 
young adults, these atypical causes of pneumonia are more 
common than typical bacterial causes.13,14 

M. pneumoniae infections are caused by one of a class of 
bacterial L-forms, which are the smallest free-living organ­
isms. Infection is endemic in humans, and epidemics occur 
every 3 to 7 years. Infection is thought to be transmitted by 
dmplets coughed by an infected person. 

Diagnosis of Mycoplasma 
M. pneumoniae usually produces a tracheobronchitis with an 
incubation of 2 to 4 weeks. It is manifested by a dry cough 
following an upper respiratory infection characterized by sore 
throat, malaise, fever, chills, and headache. The cough is par­
ticularly severe at night, and can last over a month. Macu­
lopapular rashes and diarrhea may occur, and occasionally a 
bullous myringitis is diagnostic. Dyspnea and chest pain are 
unusual. Uncommon extrapulmonary complications include 
hepatitis, pericarditis, hemolysis, erythema multifonnis, asep­
tic meningitis, transverse myelitis, and Guillain-Barre syn­
drome. On physical examination one usually hears only scat­
tered crepitations. Signs of consolidation are unusual. The 
chest x-ray shows segmental infiltrates that are usually uni­
lateral but occasionally bilateral. Pleural effusions are un­
usual. It may take months for the infiltrates to resolve. The 
white blood cell count is usually normal, and there can be 
false-positive immunologic tests, such as rheumatoid factor 
and syphilis serologic tests. The bacterial L-fonns are diffi­
cult to culture. Serologic tests were reviewed above (see Di­
agnosis under Pneumonia). 

Diagnosis of Chlamydia 
The bacterial genus Chlamydia contains three species that in­
fect humans: C. trachomatis, C. psittaci, and C. pneumoniae. 
C. trachomatis causes infant inclusion conjunctivitis and 
pneumonia. C. psiuaci is contracted from infected birds, usu­
ally imported, and presents as an abrupt onset febrile illness. 
The cough can diminish within hours of starting treatment. C. 
pneumoniae is usually a mild, atypical pneumonia with ini­
tial upper respiratory symptoms of sore throat and hoarseness. 
The headache can be impressive. Wheezing often occurs. The 
chest infiltrates are not specific, tending to be unilateral more 
than bilateral, patchy, or dense. Serologic tests were reviewed 
above. Infection can occur without seroconversion, and this 
failure of immunity may explain why these pneumonias can 
be recurrent. 
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Management 
Treatment (see Table 84.3) for both Mycoplasma and Chlamy­
dia spp. is with a macrolide, doxycycline, or a fluoroquinolone 
for at least 2 weeks to prevent relapse. 

Legionnaire's Disease 
Legionnaire's disease was named after an outbreak of a new 
pneumonia in Philadelphia at an American Legion convention 
in 1976. Thirty species and serotypes bave been recognized; 
the most common agent is Legionella pneumophila. Middle­
aged and elderly men are most commonly affected. Risk fac­
tors include immunosuppression, cigarette smoking, chronic 
obstructive pulmonary disease (COPD). diabetes mellitus, and 
cbronic cardiac or renal disease. Legionella bacteria are found 
in water, and institutional water systems (cooling towers, show­
ers, nebulizers) are important sources of infections. 

Diagnosis 
This typical pneumonia presents with abrupt -onset fevers, rig­
ors, myalgias, and headache. Hemoptysis, pleurisy, diarrhea, 
and confusion occur. Chest x-rays show patchy infiltrates pro­
gressing to involve contiguous lobes. Pleural effusions are 
common. Hyponatremia is often seen. The Gram stain usu­
ally does not show this weakly gram-negative organism. A 
Legionella antigen in the urine can be detected in about 70% 
of the patients. A fourfold rise in the IgG titer by immuno­
fluorescence assay supports the diagnosis. 

Management 
Treatment is usually with arithromycin, or one of the fluoro­
quinolones such as levofloxacin, gatifloxacin, or moxi­
floxacin for 10 to 21 days. Rifarnpin is sometimes added. IS 

Mortality from legionnaire's disease is 5% to 20% and can 
be 50% in the immunocompromised. If suspected, hospital­
ization is recommended. Patient isolation is not needed, but 
infection control or the health department should be notified 
to investigate the source. 

Pneumocystis carinii Pneumonia 
Pneumocystis carinii pneumonia is the most common life­
threatening disease for the patient infected with lllV (also see 
Chapter 42). When the CD4 count is <200, the stage is set for 
this pneumonia. It typically presents with over a month of pro­
gressive breathlessness including a nonproductive cough, fever, 
and malaise. On physical exam there are nonspecific diffuse 
crepitations or crackles. The chest film can be nonnal, but it 
usually shows a diffuse ground-glass appearance indicative of 
an interstitial and alveolar process. Effusions and hilar adenopa­
thy are unusnal. There is usnally lymphopenia with a totallym­
phocyte count of < I,OOO/mL and hypoxemia. A carbon 
monoxide diffusion capacity is characteristically low «80% 
of predicted). The organism is found in induced sputa about 
60% of the time and bronchoalveolar lavage over 95% of the 
time. An algorithm for diagnosis is presented in Figure 84.1. 

Management 
Trimethoprim-sulfamethoxawle (TMP-SMX) is the treatment 
of choice. It can be given orally or intravenously. The dose is 
based on IS mg/kg/day of the TMP component.!· Side effects 
are common, occurring in over 50% of patients including skin 
rashes (Stevens-Johnson syndrome), neutropenia, hepatitis, hy­
ponatremia, and drog fever. Treatment should continue for 21 
days. There are many alternatives for treatment. Three fre.. 
quently used are intravenous pentamidine (3 mg/kg/day), oral 
dapsone (100 mg/day) plus TMP (15 mg/kg/day), or IV clin­
damycin (600 mg q6h) plus oral primaqnine (3 mg/day).17 Glu­
cose-6-phospbate deficiency should be checked before starting 
dapsone or primaquine. Corticosteroids are indicated if hy­
poxemia (paOz < 70 mm Hg) is present. Prednisone is started 
at 80 mg and tapeled over 2 weeks. 

Prevention and Family Issues 
If the CD4 T cell count is <200, Pneumacystis prophylaxis 
with TMP/SMX-DS one tablet daily is cost-effective. Alterna­
tives include dapsone 100 mglday or twice weekly or inhaled 
pentamidine 300 mg every 4 weeks. Without prophylaxis, up 
to 80% of patients with a low CD4 count will develop pneu­
mocystic pneumonia. With new antiretroviral regimens, if the 
CD4 count rises above 200, prophylaxis can be discontinued. 

Histoplasmosis 
Histoplasmosis is caused by a fungus found in moist soil 
throughout the temperate rones of the world (in the United 
States it occurs especially in the Ohio and Mississippi River 
Valleys). Growth of the fungus is enhanced by bird droppings. 
Humans inhale mycelial fragments, which then convert to a 
yeast pbase in the lung, followed by hematogenous dissemi­
nation to other organs, including lumph nodes, liver, and 
spleen. Subsequent calcifications are then seen, which can 
have a characteristic concentric or target pattern. 

Clinical Manifestations 
The primary infection is often asymptomatic in healthy indi­
viduals. Flu-like symptoms (fever, malaise, cough) may de­
velop and patients may become dyspneic and hypoxic. If there 
is a heavy inoculum of spores, pleuritic pain, dyspnea, and 
hypoxia may develop. Symptoms generally run a course of 
days to several weeks. Occasionally, rheumatologic syn­
dromes (arthralgia, erythema nodosum) are present and may 
mimic sarcoidosis. Chronic cavitary histoplasmosis can de­
velop, especially in those with underlying chronic lung dis­
ease. Disseminated histoplasmosis usually reflects a defective 
immune system (most commonly due to my). Fever, weight 
loss, anemia, hepatosplenomegaly, and gastrointestinal (GI) 
ulceration are common, but pulmonary manifestations are not. 

Diagnosis 
Diagnosis is based on clinical suspicion, characteristic radi­
ographies, positive sputum or tissue stains or cultures, and/or 
serologic tests. With chronic cavitary or disseminated histo-



Fig. 84.1. Workup of those sus­
pected of having Pneumocystis 
carin;; pneumonia (PCP). 
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plasmosis, a sputum or tissue stain or culture is the best way 
to make the definitive diagnosis. Complement-fixation (CF) 
tests can be used for diagnosis, but are not specific. A titer of 
1 :32 or more or a fourfold rise provides presumptive evidence 
of acute infection. It is important to remember that CF titers 
rise in response to the skin test antigen, which is one of the 
reasons the skin test is not used as a diagnostic aid. 

With primary disease, the chest radiographs frequently 
show a bilateral patchy lower lobe pneumonia, hilar adenopa­
thy, and rarely a small pleural effusion. 

Nodular residua can remain that may resemble a metasta­
tic neoplasm or "buckshot" calcification. 

Management 
In a nonnal host, no treatment is usually needed for those with 
acute symptoms of less than 1 month's duration. Patients who 

No 
Positive 

? 
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have symptoms for more than 1 month, who have chronic and 
progressive pulmonary histoplasmosis, or who have dissem­
inated histoplasmosis (most of whom are immunosuppressed) 
need to be treated. Itraconawle 200 or 400 mg/day is the treat­
ment of choice for chronic pulmonary disease in the im­
munocompetent host. Oral ketaconazole or fluconazole are al­
ternatives. In those who are immunocompromised or who are 
sick enough to be hospitalized, amphotericin B is recom­
mended as initial treatment, followed by an oral azole. Long­
tenn maintenance therapy is necessary to prevent relapse. 18 

Coccidioidomycosis 
Coccidioides, a fungus, is found in the soil of the semiarid 
Southwest. Dust stonns, outdoor recreation, and new con­
struction are associated with an increased risk of infection. 
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There are an estimated 100,000 ptimary infections per year 
in the U.S. resulting from inhaling the arthrospore. 

Clinical Manifestations 
The ptimary infection 'is usually asymptomatic, although up 
to 40% have symptoms of acute "valley fever" with cough, 
low-grade fever, and often arthralgias or erythema nodosurn. 
A few infected persons (0.5% to 1.0%) develop progressive 
pulmonary or disseminated disease (common sites are the 
meninges, bones and joints, and soft tissues). People of 
African or Filipino descent, pregnant women, infants, and the 
immunosuppressed are at greatest risk. 

Diagnosis 
The main difficulty is failure to consider the diagnosis. The 
chest radiograph of the primary infection is nonspecific with 
transient infiltrates and occasionally hilar adenopathy or pleu­
ral effusions. Multiple nodules or thin-walled cavities develop 
in 5% to 10% of those infected. Sputum smears and cultures 
are sometimes positive, but not always, in those with abnor­
mal chest radiographs. Serologic testing can also be helpful. 
Seventy-five percent of people with ptimary infections de­
velop IgM acute-phase antibodies. IgG CF antibodies develop 
later and are a marker (> 1:16) for dissentinated extrapul­
monary disease. Changes in the antibody titer are useful for 
monitoring the course of the disease. Culture is diagnostic, 
but many labs are reluctant to do it because of the possibil­
ity of aerosolizing spores and causing iatrogenic disease. 

Therapy 
Over 95% of patients recover without therapy. Most author­
ities do not recommend treating asymptomatic patients with 
no risk factors, even those with a solitary nodule or a pul­
monary cavity. Those with symptomatic cavities, fibrocavi­
tary pneumonia, or disseminated extrapulmonary infection 
such be treated long-term with oral azole antifungals such as 
itraconawle, 200 mg a day, or fluconawle 400 to 800 mg a 
day for at least 1 year. Those with immunosuppression and 
diffuse pneumonia or widespread dissemination may require 
intravenous amphotericin B. Duration of therapy ranges from 
months to years.19,20 

Tuberculosis 
Tuberculosis (TB) is an enormous worldwide problem. Over 
one third of the world's population is infected. An estimated 
8 million new cases of active disease occur each year and TB 
causes an estimated 2 or 3 million deaths yearly.21 Tubercu­
losis incidence in the United States decreased steadily from 
80/100,000 in 1930 to about 10/100,000 in 1985, but then 
rose in concert with the HIV epidemic and increased immi­
gration. Fortunately, since 1992 the incidence has decreased 
again and is now about 6.511 00,000. The incidence of TB is 
disproportionately higher in African Americans and Hispan­
ics. The homeless and immigrants from countries where TB 
is more prevalent (Mexico, the Philippines, Vietnam, China, 

India, and Haiti) are especially vulnerable. In the United 
States it is estimated that 15 million persons are infected with 
Mycobacterium tuberculosis (i.e., are skin test-positive). 

Tuberculosis is caused by a small bacterium with a thick 
lipid wall, making it particularly resistant to deslruction by ei­
ther macrophages or dmgs. It multiplies slowly and can lay 
dormant for long periods. The infection usually starts by in­
haling droplets from an infected person's cough to the periph­
ery of the lung, where they cause a local infianunatory reac­
tion. There is usually some hematogenous spread: kidneys, 
liver, and bone are the most common organs seeded. Clinical 
disease rarely occurs at this stage, although occasioually foci 
irritate or rupture into the pleura causing a pleural effusion. 

After this initial asymptomatic infection, individuals are 
thought to have a latent infection and are left only with a pos­
itive skin test and sometimes a parenchymal lung calcifica­
tion (Ghon lesion), which can be associated with calcified hi­
lar lymph nodes (Ranke complex). 

Between 70% and 90% of active TB is reactivation, that is, 
a breakdown of these latent foci years later. Why it happens is 
poorly understood. Risk factors for active TB include recent 
weight loss (associated with malnutrition or alcoholism), poorly 
controlled diabetes, and immunosuppression (from steroids, 
AIDS, or cancer). HIV has been called the most potent activa­
tor of TB ever detected. Persons infected with both HIV and 
TB have a 100 times greater risk of developing active TB com­
pared to persons who have been infected with TB but are not 
HIV positive (also see Chapter 42). 

Of those newly infected with bacilli (i.e., skin test convert­
ers), it is estimated that about 3% to 5% develop active TB within 
the first year after exposure. The risk is higher in infants and 
adolescents and those with inununodeficiency. Of all those with 
positive skin tests, no risk factors, a normal chest radiograph, 
and who are thought not to be recent converters, approximately 
1 of 2000 persons develop active TB each year. Over a lifetime, 
most people whose skin tests convert ron about a 3% to 5% 
chance of developing the disease initially and another 3% to 5% 
chance of developing TB over the rest of their lives. 

Clinical Presentation 
Active pulmonary tuberculosis usually presents with a pro­
gressively severe cough, productive of mucopurulent sputum. 
Hemoptysis is not common, but when present can be mas­
sive. Malaise, low-grade fever, and weight loss are often pres­
ent. Dyspnea and chest pain is uncommon. The physical ex­
amination may demonstrate crepitations, decreased breath 
sounds, or percussion dullness due to pleural effusion. 

Extrapulmonary TB can involve any system and is seen in 
up to 15% of patients with active disease and over 50% of 
those with immunodeficiency and tuberculosis. Extrapul­
monary disease can affect lymph nodes (including hilar 
adenopathy), bone marrow, liver, kidneys, meninges, peri­
cardiwn, and the GI tract. 

Diagnosis 
The chest radiograph in patients with active TB most fre­
quently shows a fibronodular upper lobe infiltrate. Cavities 
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Table 84.5. Dosage Recommendations for the Initial Treatment of Tuberculosis in Adults 

Drug Daily dose (mWkg) Twice-weekly dose (m!Vkg) Thrice-weekly dose (mwkg) 

Isoniazid 5 15 15 
Max 300 mg 

Rifampin 10 
Max 600 mg 

Pyrazinamide 15-30 
Max 2.0 g 

Ethambutol 15-25 
Max 2.5 g 

may form, and hilar adenopathy, pleural effusion, or upper 
lobe volume loss may be present. The definitive diagnosis of 
active disease is based on a smear and culture of the sputum 
or other infected material. Smears may be done using a Ziehl­
Neelsen or an acid-fast technique, causing the organisms to 
appear red (''red snappers"), but more frequently a fluores­
cence technique is used. Rapid cultme techniques and iden­
tification using nucleic acid probes have decreased the time 
required for laboratory identification to less than 2 weeks. All 
initial isolates should be tested for drug sensitivity. 

Patients whose smears are positive should be in respiratory 
isolation. After 2 to 3 weeks of therapy, most patients (even 
those who remain smear-positive) are thought to be nonin­
fectious. Follow-up monthly sputum cultures are used to mon­
itor compliance and resistance. Cultures should be negative 
after 2 to 3 months of therapy. HIV testing should be per­
formed on all patients with newly diagnosed TB. 

Management 
The increased incidence of TB has been accompanied by an 
increase in drug resistance. Up to 10% of TB isolates are iso­
niazid [isonicotinic acid hydrazide (INH)] resistant and 1% 
to 2% are resistant to multiple drugs. Because using one drug 
to treat active disease often results in resistant organisms, 
rather than a cure, the current adult recommended antituber­
culosis therapy for active disease is INH 300 mg qd, rifampin 
(RIF) 600 mg qd, and pyrazinamide (PZA) 15 to 30 
mglkg/day and ethambutol (EMB) IS to 25 mglkglday for the 
first 2 months. Then INH and RIF (daily or twice weekly) are 
continued for a total of 6 months oftherapy.22 The drugs are 
best given together; there is no need for split dosages. See 
Table 84.5 for dosages of common antituberculosis medica-
tions and Table 84.6 for common medication side effects. 

Max 900 mg 
10 

Max 600 mg 
50-70 

Max 4.0 g 
50 

Max 900 mg 
10 

Max 600 mg 
50-70 

Max 3.0 g 
25-30 

giving three times weekly DOT therapy with all four drugs 
for 6 months. All patients should be monitored with monthly 
physician visits to obtain sputum smears and cultures and liver 
function tests as well as to check for other adverse drug re­
actions. Treatment completion rates on DOT exceed 90%.23 

If a patient remains symptomatic or has a positive culture 
after the initial 2 months of a three- or four-drug regimen, 
noncompliance or drug resistance is likely. These patients 
should be referred to a TB specialist or health department 
clinic. To prevent the development of drug resistance, never 
add one drug at a time to a failing regimen. DOT is strongly 
recommended for those who are HN positive, have a history 
of drug or alcohol abuse, have a history of previous TB treat­
ment, the homeless, or those with a major psychiatric or cog­
nitive disorders. Because of drug interactions, the use of ri­
fampin is difficult in HIV -positive patients who are on 
antiretroviral therapy. Consultation is recommended. In these 
patients rifabutin is sometimes substituted for rifampin. 

Prevention and Family Issues 
The TB skin test is one of the oldest diagnostic tests still in use 
today, having been initially developed by Koch more than 100 

Table 84.6. Antibiotics for Tuberculosis 

Drug 

Isoniazid 

Common side effects 

Hepatotoxicity (see test)---monitor lever 
functions 

Peripheral neuropathy-use vitamin B6 
25 mg qd 

Increases phenytoin level 
May decrease efficacy of hypoglycemics (?) 
eNS reactions 

TB in immunocompromised patients should be treated for Rifampin 
9 to 12 months with two drugs to which the organism is sen-

Colors urine, stool, saliva, and sweat orange 
Accelerates metabolism of certain drugs: 

oral contraceptives, statins, Coumadin, 
methadone, steroids 

Thrombocytopenia 

sitive. Occasionally, intramuscular streptomycin is used in 
those with drug resistance, the noncompliant patient, or those 
whose visual acuity cannot be monitored (monitoring is nec-
essary for ethambutol). Secondary oral agents, including 
ethionamide, cycloserine, and p-aminosalicylic sodium are Ethambutol 
used in patients with multiple drug resistance. 

To ensure compliance, directly observed therapy (DOT) is 
often used by health departrnents-a health care worker gives Pyrazinamide 
patients their medication and watches them swallow it. DOT 
using a twice-weekly regimen can be substituted for daily 
therapy after the first 2 weeks of therapy. An alternative is 

Hepatotoxicity 
Febrile reactions 
Optic neuritis (rare at dose of 15 mWkg) 
Loss of red-green perception 
Skin rash 
Hepatotoxicity 
Hyperuricemia 
GI disturbance 
Arthralgias 
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years ago. The Mantoux test is recommended using 0.1 mL 
[5 tuberculin units (STU)l of purified protein derivative (PPD) 
injected subcutaneously, with the result (induration, not ery­
thema) read in 48 to 72 hours. Tests read after 72 hours under­
estimate the true size of induration. Multiple-puncture tests are 
not recommended. 

A positive reaction indicates latent infection from past ex­
posure (at least 2 to 3 months ago). Unfortunately, the test of­
ten can be negative in the elderly and immunosuppressed (up 
to 60% of patients with AIDS and TB have a false-negative 
test). All patients with a positive test should have a chest ra­
diograph to rule out active disease. The skin test usually re­
mains positive for years, but waning occurs with age. Re­
peated skin testings enhances reactivity (the booster 
phenomenon). Bacille Calmette-Guerin (BCG) vaccination, 
often given in underdeveloped countries, may cause a posi­
tive skin test for many years. 

Tuberculin skin testing is indicated in anyone who has mv 
infection, has a possible exposure to anyone with active TB, 
is an immigrant from a country with a high prevalence of TB, 
has symptoms or a chest radiograph compatible with TB, or 
who is a resident or worker in hospitals, nursing homes, men­
tal institutions, or jails.24 Routine skin testing of children at 
low risk for TB is not necessary. Children who reside in high­
prevalence areas should be considered for skin testing at 4 to 
6 years of age and again at II to 16 years. The key to pre­
vention of TB in children is good contact investigation of pa­
tients with active disease. Anergy skin testing is not recom­
mended in those who are skin test negative, but in whom 
tuberculosis is still suSpected.25 

There is at least 80% efficacy in preventing future active dis­
ease with INH treatment in those who are skin test positive. The 
definition of a positive skin test is different for different groups. 
A cut point of ~5 mm induration is recommended in those who 
are inununosuppressed, are household members or close con­
tacts of a newly diagnosed patient, or who have an abnormal 
chest radiograph consistent with old TB (more than calcified 
nodes or pleural thickening). A cut point of ~ 10 mm is recom­
mended for those who have a high likelihood of bcing infected, 
but do not have the above risk factors. This group includes per­
sons from countries with a high prevalence ofTB, N drug users, 
homeless individuals, nursing home residents, or those with cli­
abetes, renal failure, on corticosteroids, or who have had a sig­
nificant weight loss. A cut point of ~15 mm is sometimes rec­
ommended for healthy persons with none of the above risks who 
are in low-prevalence populations.24 The predictive value of a 
positive test is this group is low. Persons who have positive re­
sults need to have active TB ruled out with a chest film. 

In those with stable or negative films, the preferred treat­
ment regimen is INH (5 mglkg or 300 mg max) daily for 9 
months, although 6 months is acceptable in those at lower 
risk. Twice weekly therapy with DOT is indicated if there is 
a concern with adherence. An alternative is RIF and PZA daily 
for 2 months in those who can't take INH. Treatment is usu­
ally delayed until the postpartum period when pregnant 
women are found to be skin test positive. There are no longer 
age criteria for chemoproplylaxis.26 

The most common concern about INH is drug-induced hep-

atitis. The overall incidence is about I %, although it is age­
related. In persons under age 20, hepatitis is rare, whereas in 
those over age 35 it occurs in about 0.2%.27 Prodromal symp­
toms, such as tiredness and anorexia, may occur weeks to 
months before clinical toxicity. Seventy percent of hepatitis 
occurs during the first 3 months of therapy. The best way to 
follow patients on INH is regularly (monthly) to ask about 
prodrumal symptoms of hepatitis, such as fatigue. 

Monitoring liver transaminases in those over age 35, heavy 
drinkers, and those with other liver disease is reasonable. Up to 
20% may show mild, asymptomatic rise in liver enzymes Oess 
than five times normal). In those individuals, INH does not need 
to be discontinued, but they should be followed more closely. 

The BCG vaccination is used in many countries where TB 
is prevalent. Its efficacy is probably about 50%, but the con­
sensus is that its efficacy is greater for preventing extrapul­
monary disease (e.g., TB meningitis) in children. BCG vac­
cination usually leaves a keloid or scar where given (often on 
the left shoulder). In the United States the BCG vaccination 
is rarely indicated.28 H BCG was given more than 5 years pre­
viously, it should not be considered as a cause of a positive 
skin test. 

Mycobacterium Avium Complex 
Mycobacterium avium intracellulare complex (MAC) disease 
is seen as a late-stage infection in AIDS patients. Its risk is 
inversely correlated with the CD4lymphocyte count. The or­
ganism is found in soil and water; it is not thought to be trans­
mitted human to human. Before AIDS, MAC disease was un­
common, and seen primarily in older patients with COPD or 
prior tuberculosis. 

The symptoms of MAC infection in AIDS patients are non­
specific: fever, anorexia, weight loss, fatigue, diarrhea, and 
abdominal pain; pulmonary symptoms are uncommon. Blood 
cultures are frequently positive. The organism is also found 
in the sputum and stool and in tissue biopsies. When found 
on a sputum smear, treatment for active tuberculosis should 
be initiated until the culture results are known. Treatment for 
MAC decreases symptoms and possibly increases survival. 
Because of resistance, multiple drugs are used. The current 
regimen is clarithromycin (500 mg bid) plus ethambutol (15 
mg/kg/day). Rifabutin (300 mg qd) is often addedP Dura­
tion of treatment is indefinite, unless the CD4 count is above 
100 for at least 6 months and the patient is asymptomatic. 
Current data suggest that twice daily clarithromycin or weekly 
azithromycin will help prevent MAC disease in those with 
CD4 counts of less than 50 cells/mm'. Prophylaxis may be 
stopped when CD4 counts are greater than 100 for 6 months. 
In those who are HIV negative and who develop chronic pul­
monary MAC, the usual drug regimen is triple therapy with 
the above drugs. This is continued 12 months beyond culture 
negativity (usually about 18 months total). 
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Lung Cancer 

Michael E. Clark and Daniel K. Onion 

Lung cancer is now the leading cause of cancer mortality in 
both men and women in the United States. It has long been 
the leading cause of cancer death in men, but in 1987 lung 
cancer surpassed breast cancer to become the leading cause 
of cancer death in women. In the United States 87% of lung 
cancer is caused by cigarette smoking. I In 2000 it is estimated 
that there will have been 164,100 new cases of lung cancer 
and 156,900 deaths, accounting for 28% of all cancer deaths. 
The National Cancer Institute has calculated the lifetime risk 
of being diagoosed with lung cancer to be 7.82% in males 
and 5.66% in females with the highest risk seen among black 
maIes (8.58%). The risk of dying from lung cancer is 7.62% 
for men and 4.77% in women. l 

The gap between men and women with lung cancer is ex­
pected to continue to narrow. Lung cancer fates among 
women have increased by more than 500% since 1950.2 In 
the early 1900s cigarette smoking prevalence in women was 
ouly 6%. This prevalence increased steadily until the 1960s 
when it peaked at 34.2%. While morta1ity from lung cancer 
in men has plateaued or even decreased slightly, it is esti­
mated that lung cancer mortality in women will continue to 
increase over the next 10 years as the population of women 
with the highest smoking prevalence ages. In addition, while 
smoking prevalence in both sexes has declined, the rate of de­
cline has been greater in men than in women. 

Prevention/Early Detection 
Prevention is generally divided into three categories. Primary 
prevention involves those measures that are intended to pre­
vent ft disease from occurring (also see Chapter 7). Secondary 
prevention is aimed at identifying and treating disease in 
asymptomatic individuals. Tertiary prevention encompasses 
the treatment of patients with clinically apparent disease and 
will be covered later in this chapter. 

Primary Prevention 
Lung cancer lends itself well to primary prevention. Given 
that the vast majority of lung cancer is smoking related, it is 
a very preventable disease. In addition to cigarette smoking. 
there are several other exposures that increase risk of lung 
cancer, and are largely preventable. 

Tobacco 
Smoking remains the leading cause of preventable death in 
the United States, killing an estimated 419,000 people per 
year.3 Cigarette smoke contains many known carcinogens. 
Nicotine is not carcinogenic but is responsible for the highly 
addictive nature of cigarettes. There is a linear relationship 
between the number cigarettes smoked per day and the risk 
of lung cancer.4 Smoking prevalence in the United States de­
creased significantly during the 1970. and 1980s. However, 
the decline has plateaued over the last decade. Even more con­
cerning is the fact that cigarette smoking is on the increase 
among high school students. S The long-term consequences of 
increased smoking prevalence in young Americans could be 
great. The benefits of smoking cessation are enormous, and 
newer options with improved efficacy make this one of the 
more effective interventions for a family physician. This sub­
ject is covered in detail in Chapter 8. 

Occupational and Environmental Exposure 
In the United States, approximately 10% oflung cancer is oc­
cupationally related. Asbestos exposure has long been asso­
ciated with lung cancer. AB many as 24% of the deaths in 
workers exposed to high levels of asbestos are due to lung 
cancer. Cigarette smoking increases the carcinogenicity of as­
bestos tenfold.6 Mesothelioma is a neoplasm that is essen­
tially unheard of in the absence of asbestos exposure. How­
ever the incidence is approximately 8% in asbestos workers. 
Silica, like asbestos, does not directly cause damage to DNA. 



Rather it causes a chronic inflammatory state with an in~ 
creased production of reactive oxygen species, which in turn 
produce mutations. Arsenic, nickel, polyaromatic hydrocar­
bons, and chromium compounds are all considered to be car­
cinogenic to the lung. Radon was first linked to lung cancer 
in miners exposed to very high levels of the gas. Radon at 
lower levels is ubiquitous in the air and water of most homes. 
The relationship between radon exposure and lung cancer ap­
pears to be linear; however, a reasonably safe level of radon 
has yet to be established.7,8 

Nutrition 
There is evidence that diets rich in fruits and vegetables de~ 
crease the risk of cigarette smoke-induced lung cancerY 
Higher levels of antioxidants in this diet may playa role in 
this protective effect. Reactive oxygen species seem to be in~ 
volved in the carcinogenicity of cigarette smoke and many 
other causative agents of lung cancer.6,9 But it has been dif­
ficult to prove a direct link between antioxidants and pre­
vention of lung cancer. In fact both clinical and animal stud­
ies have shown an increased incidence of lung cancer with 
J3-carotene supplementation.9,lO 

Genetics 
Cigarette smoking is well established as a cause of lung can­
cer; however, most smokers never develop lung cancer, sug~ 
gesting that other factors are important. Several studies have 
shown a significant increase in the risk of mortality from lung 
cancer in first-degree relatives of patients with the disease. il 

The relative risk is 2 to 2.5 times the risk for controls, Many 
of the carcinogenic compounds in cigarette smoke including 
polycyclic aromatic hydrocarbons and nitrosamines must be 
activated by cytochrome P-450 prior to binding to DNA. Spe­
cific mutations in the P-450 genes have been associated with 
an increased susceptibility to the carcinogenic effects of 
smoking. Other enzymes such as glutathione transferase con­
jugate carcinogenic compounds, making them inactive. DefI~ 
ciencies in these enzymes also increase lung cancer. 

Carcinogenesis in the lung is believed to be a multistep 
process. After exposure to a carcinogen, cells within the lung 
will progress from normal to hyperplastic, to dysplastic, and 
fmally to carcinoma. Along the way different oncogenes are 
expressed at each stage. Oncogene products act as growth fac­
tors and regulatory proteins within nonnal cells, but an in­
creased production of these proteins is associated with tumor 
fonnation. Many oncogenes have been associated with lung 
cancer and the degree of their expression seems to playa ma­
jor role in the proliferation of the tumor. K~ras mutations have 
been shown to decrease the latent phase in bronchogenic car­
cinoma. Overproduction of the C~erb-B2 gene product is as­
sociated with an increased likelihood of distant metastases, 
shortened survival, and resistance to chemotherapy.12 Tumor 
suppressor genes also play an important role in the develop­
ment of lung cancer. Mutations in the p53 tumor suppressor 
gene are the most common abnormality seen in human tu­
mors. A nonnal p53 gene introduced into ceI1 lines with ac­
tive oncogenes will suppress tumor fcnnation, whereas mu­
tant p53 genes increase tumorigenicity of normal cells. 13 
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Secondary Prevention 
The most recent recommendation of the U.S. Preventive Ser­
vices Task Force is that routine screening of asymptomatic 
patients for lung cancer using chest x-ray or sputum cytology 
is not recommended ("D" recommendation).14 Intuitively it 
seems that there would be a benefit to screening for lung can­
cer. As the leading cause of cancer death in the United States 
the burden of disease is great. There is also evidence that early 
detection improves 5-year survival. IS Unfortunately, four 
large randomized controlled stodies in the 1980s revealed no 
effect on disease-specific mortality. This discrepancy between 
the improved survival without a decrease in disease specific 
mortality is believed to be secondary to lead time or over~ 
diagnosis bias. 

Recently interest in lung cancer screening has intensified. 
New screening tests offer the potential to diagnose high-risk 
individuals at an earlier stage of their disease. Low-dose com­
puted tomography (cr) scans are able to detect much smaller 
nodules (5 mm or less) than standard chest radiograghs.16--l8 
Positron emission tomography (PET) and single photon emis­
sion computed tomography (SPECT) scanning are also being 
touted for their ability to detect lung cancer at an earlier 
stage. 19 Theoretically these modalities may have merit over 
more traditional imaging since they measure biologic func~ 
tion, not just anatomy. Lastly, there is increasing interest in 
the use of genetic assays to aid in the early diagnosis and 
screening of lung cancer. The addition of screens for genetic 
mutations (K-ras, p53, etc.) to sputum cytology or bron­
choalveolar lavage may significantly increase the sensitivity 
of these testS.20,2l Despite the promise of new technology, 
several concerns raised by previous studies will have to be 
resolved before widespread screening for lung cancer is indi­
cated. The first concern is that it is not clear that the prog­
nosis for a 5-mm nodule is better than the prognosis for a 30-
mm nodule. IS The next concern has to do with overdiagnosis 
bias. There is some evidence from the initial randomized stud­
ies that improved survival was due to the detection of small 
clinically insignificant tumors. Lastly, once effectiveness of 
screening is determined, cost would need to be evaluated. 

Classification of Lung Cancer 
Histologically, lung cancer is divided into three groups (Table 
85.1). Small cell carcinoma accounts for 15% to 25%, 
non-small cell lung cancer 70% to 80%, and miscellaneous 
types -5%, These three groups are then further subdivided. 
Small cell lung carcinoma (SCLC) consists of (1) oat cell car­
cinoma, (2) intermediate cell type, and (3) combined oat cell 
carcinoma. Non-small cell lung cancer (NSCLC) consists of 
(l) squamous cell carcinoma, (2) adenocarcinoma, and (3) 
large cell carcinoma. The miscellaneous types include carci­
noid tumor, adenosquamous carcinoma, bronchial gland car~ 
cinoma, and other less common tumors.22 Adenocarcinoma 
is the most common form of lung cancer in the United States. 
Squamous cell carcinoma is the most closely correlated with 
smoking history, while bronchoalveolar carcinoma does not 
appear to be related to tobacco exposure. The histology of the 
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Table 85.1. Histologic Classification of Lung Cancer 
Small cell lung cancer (SCLC) 

Oat cell carcinoma 
Intermediate cell type 
Combined oat cell carcinoma 

Non-small cell lung cancer (NSCLC) 
Squamous cell carcinoma 

Epidermoid carcinoma 
Spindle cell carcinoma 

Adenocarcinoma 
Acinar 
Papillary carcinoma 
Solid carcinoma with mucous secretion 
Bronchioloalveolar carcinoma 

Large cell carcinoma 
Giant cell carcinoma 
Clear cell carcinoma 

Miscellaneous tumors 
Adenosquamous carcinoma 
Carcinoid tumors 
Bronchial gland carcinoma 

tumor plays an important role in prognosis and treatment. 
Bronchoalveolar carcinoma has the best prognosis, with a 
30% to 35% 5-year survival. The only hope for cure with 
most lung cancers is with early detection and surgical treat­
ment. However, small cell carcinoma metastasizes at a very 
early stage and therefore does poorly with surgical treatment. 
Survival with small cell carcinoma is low; however, if caught 
at an early stage, there is chance for cure with chemotherapy 
and radiation. 

Diagnosis and Staging 
Clinical Presentation 
The initial presentation of patients with lung cancer is largely 
dependent on the location of the tumor. Since most lung can­
cers are endobronchial in origin, cough is the most common 
presenting complaint. Hemoptysis and dyspnea are other early 
symptoms. Frequently, tumors in asymptomatic patients are 
detected on routine chest x-ray. Sputum production is usually 
not excessive in most lung cancers, except bronchioloalveo­
lar carcinoma, which does produce profuse watery sputum. 
Peripheral tumors frequently are asymptomatic until they 
metastasize or invade the chest wall. Later symptoms include 
fatigue, weight loss, anorexia, pleuritic shoulder pain, 
pleurisy, and fever (usually from postobstructive pneumonia). 
Clinically patients may have unilateral wheezing or stridor, 
pneumonia, or a pleural effusion on lung exam. Clubbing is 
seen in almost one third of patients, more commonly in 
women than men. 

There are several syndromes associated with lung cancers 
that may produce other signs and symptoms. Homer's syn­
drome and Pancoast syndrome are both caused by apical tu­
mors invading local nerves. The two may coexist or occur 
separately. Homer's syndrome consists of ptosis, miosis, 
enophthalmos, and ipsilateral facial anhidrosis. Pancoast syn­
drome is caused by invasion of the brachial plexus and usu-

ally the first rib, leading to pain, numbness, and weakness in 
the affected ann. Enlarging metastatic lesions in the vertebral 
body can cause spinal cord compression; distal weakness and 
pain are the primary symptoms; steroids and irradiation are 
sometimes beneficial. Carcinomatous meningitis may also 
produce focal neurologic deficits as individual nerve roots are 
involved. 

Tumors can spread locally to invade the esophagus, caus­
ing obstruction or fistulas, or the pericardium, producing car­
diac tamponade. Large mediastinal tumors or those with sig­
nificant lymphatic invasion may obstruct venous drainage, 
producing the superior vena cava syndrome. These patients 
may have jugular venous distention, orthopnea, dyspnea, fa­
cial edema, edema of the upper extremity and chest, and cen­
tral nervous system (CNS) symptoms. Most cases of superior 
vena cava syndrome are due to lung cancer. Treatment is ra­
diation therapy to the affected area. 

Paraneoplastic syndromes, systemic effects that are not 
caused directly by local growth or metastasis of the primary 
tumor, are common with lung cancer. Hypertrophic pul­
monary osteoarthropathy is seen in NSCLC. It is responsible 
for clubbing and can affect distal portions of other long bones. 
Eaton-Lambert syndrome is a myasthenia-like syndrome as­
sociated with small cell carcinoma which produces proximal 
muscle weakness. Electromyography (EMG) differentiates 
Eaton-Lambert from myasthenia gravis. SCLC also can cause 
the syndrome of inappropriate secretion of antidiuretic hor­
mone (SIADH) producing hyponatremia and Cushing's syo­
drome secondary to increased production of adrenocorti­
cotropic hormone (ACTH). Squamous cell carcinoma may 
produce a parathyroid honnone-like substance, which leads 
to hypercalcemia. Squamous cell carcinoma may also cause 
disseminated intravascular coagulopathy (DIC). 

Diagnostic Approach 
In patients with a history suspicious for lung cancer, a chest 
x-ray is generally obtained. If a lung nodule is found, the 
x-ray should be compared to previous radiographs. A nod­
ule that has not changed in size over a 2-year period does 
not require further workup, because it is very unlikely to 
be malignant. A CT scan of the chest and upper abdomen 
is the first step in the evaluation of a suspicious lesion. This 
will allOT fIJr better clarification of the nodule and more 
sensitive detection of adenopathy or mediastinal involve­
ment. Unfortunately, chest CT alone has a 79% sensitivity 
for detecting mediastinal lymph nodes and a sensitivity of 
only 62% for detecting mediastinal and chest wall inva­
sion.22 Positron emission tomography (PET) increases the 
sensitivity (89-93%) and specificity (94-100%) of nonin­
vasive staging of lung cancer significantly. 23 The PET scan 
uses fluorine-18-labeled D-glucose, which is injected into 
the patient. Malignant nodules have a high uptake of the la­
beled glucose and will show up as hot spots on the scan. 
More widespread availability of PET scanning may improve 
the accuracy of preoperative staging, and prevent inappro­
priate surgery. PET scans are also being used to monitor 
response to therapy. 



Tissue Diagnosis 
Sputum cytology is the safest and least expensive source of tis­
sue. However, more invasive methods are usually used because 
they offer a higher likelihood of getting an adequate sample. In 
a patient with central lesion and hemoptysis, sputum cytology 
may be very useful. Flexible bronchoscopy is very effective in 
the presence of a centrally located lesion, with a diagnostic yield 
of 70% to 90%. Bronchoscopy is much less useful for periph­
eral lesions. Transthoracic needle biopsy (TNB) is the proce­
dure of choice for diagnosing peripheral nodules. The diagnos­
tic yield of this procedure is very dependent on the size of the 
nodule. For large lesions the yield is greater than 90%, but for 
lesions smaller than 2 em the yield is 15%,24 A negative 
transthoracic biopsy does not exclude cancer. Between 20% and 
30% of patients with negative TNB had malignant lesions.24 

Endoscopic ultrasonography with fine~needle aspiration is cur­
rently being used to biopsy lymph nodes in the posterior medi­
astinum, aortopuhnonary window, and subcarinal rcgion. This 
test seems to have a high sensitivity and specificity and is be­
coming more widely used. Thoracentesis is a <;are and easy pro­
cedure that can be done on most patient'> with effusions. Cy­
tology is positive in ~6S% of patients with malignancy. 

Mediastinoscopy is the method of choice for biopsy of para­
tracheal and hilar nodes. This procedure is also very sensitive 
and safe, with a complication rate of ~2%. Thoracoscopy is 
used only when staging cannot be completed by less invasive 
methods. 

Staging Non-Small Cell Lung Cancer 
The initial decision in the staging process for NSCLC is to 
detennine whether the tumor is resectable for cure. NSCLC 

Table 85.2. TNM Classification of lung Cancer 

Primary tumor (T) 

Table 85.3. Staging of lung Cancer 

Stage 

o 
IA 
IB 
IIA 
liB 

lilA 

IIIB 

IV 
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TNM subsets 

Tis NO MO 
Tl NO MO 
T2 NO MO 
T1 N1 MO 
T2 N1 MO 
T3 NO MO 
T3 N1 MO 
Tl-3 N2 MO 
T4 NO-2 MO 
Any T N3 MO 
Any T Any N M1 

Source: Adapted from Mountain CF. Revisions in the interna­
tional system for staging lung cancer. Chest 1997;111 :1710-17, 
with permission. 

is staged based on the T, N, M system (Tables 85.2 and Table 
85.3). Stage I and stage II patients who do not have a surgi­
cal contraindication benefit from resection of the tumor. Prior 
to attempting cure, every attempt should be made to confirm 
that the patient is appropriately staged. Invasion into the me­
diastinum might preclude surgery, but, as stated previously, 
CT scan is neither sensitive nor specific for mediastinal in­
volvement. PET scan may eventually be helpful with this 
problem. Similar concerns arise with the poor specificity of 
CT scan to detect malignant nodes. Mediastinal or subcarinal 
metastases would also preclude surgery; however, it is not un­
usual for 2- to 3-cm nodes to be disease free. Therefore, cur­
rent recommendations are to biopsy all nodes greater than 1 
em prior to thoracotomy.24 Malignant pleural effusions are 
also a contraindication to surgery. Since 65% of pleural ef-

Tx Tumor that cannot be assessed, or malignant cells in sputum or bronchial washings but not visualized by imaging or 
bronchoscopy 

Tis Carcinoma in situ 
TO No evidence of primary tumor 
T1 Tumor s.1 cm, in a lobar bronchus or distal airways, and surrounded by lung or visceral pleura 
T2 Tumor that is either >3 cm; involving the main bronchus (2':2 cm of the carina); invading the visceral pleura; or with 

atelectasis or obstructive pneumonitis that extends to the hilar region but does not involve the entire lung 
T3 Tumor of any size that invades: chest wall (including superior sulcus tumors), diaphragm, mediastinal pleura; parietal 

pericardium; or tumor in the main bronchus <2 cm from, but not involving, the carina; or associated atelectasis or 
obstructive pneumonitis of the entire lung 

T4 Tumor of any size that invades: mediastinum, heart, great vessels, trachea, esophagus, vertebral body, carina; or 
presence of malignant/pericardial effusion; or satellite tumor nodule within ipsilateral primary-tumor lobe of the lung 

lymph Nodes (N) 
Nx Regional lymph nodes cannot be assessed 
NO No regional lymph nodes metastasis 
N1 Metastasis to ipsilateral peribronchial or ipsilateral hilar lymph nodes, and intrapulmonary nodes by direct extension 
N2 Metastasis to ipsilateral mediastinal or subcarinal lymph nodes 
N3 Metastasis to contralateral mediastinal, contralateral hilar, ':.calene, or supraclavicular lymph nodes 

Distant metastasis (M) 
Mx Distant metastasis cannot be assessed 
MO No distant metastasi~ 
M 1 Distant metastasis pre~ent 

Source: Adapted from Mountain CF. Revisions in the international system for staging lung cancer. Chest 1997;111 :1710-7, with 
permission. 
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fusions in lung cancer patients contain malignant cells, tho­
racentesis should be done on all pleural effusions prior to sur­
gery. Finally, any distant metastasis makes a patient stage IV. 
The search for distant metastases should he focused. All pa­
tients should have a complete history and physical, complete 
blood count (CBC), complete metabolic panel, and chest CT 
extending to the adrenal glands. A CT scan of the head need 
ouly he done if the patient has CNS symptoms (seizure or 
headache) or has signs of diffuse metastasis such as profound 
weight loss or anemia. Unless the patient has known metas­
tases, elevated alkaline phosphatase levels, bone pain, or el­
evated calcium should be evaluated with a bone scan. In the 
presence of metastases, these abnonnalities can be assumed 
to be from bony metastases. 

Staging Small Cell Lung Cancer 
More than 70% of SCLC is metastatic at diagnosis. Because 
of this SCLC is divided into two stages, limited and exten­
sive. Limited-stage SCLC is disease that can be confined to 
one radiation field. This includes tumors confined to one 
hemithorax. Lintited-stage SCLC may have ipsilateral hilar 
or supraclavicular nodes, or ipsilateral or contralateral medi­
astinal nodes. All other SCLC is extensive stage. The search 
for metastases in SCLC should be systematic. All patients 
should get a complete history and physical, CBC, and com­
plete metabolic panel. Abnonnalities on any of these tests 
should help focus further workup. Once a patient meets cri­
teria for extensive disease, there is no need for further workup 
since it will not influence staging. Tests that can be consid­
ered are cranial CT scan, bone scan, abdominal CT scan, and 
bone marrow biopsies. In completely asymptomatic patients, 
cranial CT scan may be the place to start since 15% of pa­
tients will have a positive scan. 

Treatment 

Non-Small Cell Carcinoma 
Prognosis and treatment of NSCLC are dependent on staging. 
While survival for many other cancers has improved greatly 
over the last 25 years with improved treatment and support­
ive care, lung cancer survival has remained at 10% to 14%.1 
Recently there has been some renewed optimism regarding 
treatment for NSCLC. The advent of multimodality treat­
ment for advanced disease, new chemotherapeutic agents, and 
the potential for gene therapy are all promising. 

Early-stage lung cancer has a reasonable prognosis. Pub­
lished 5-year survival for stage IA disease is 67% to 80%." 
Treatment for stage I and stage II disease is surgical. Several 
studies in the 1980s confIrmed that survival was higher and 
recurrence rate was much lower with lobectomy compared to 
limited resection of the tumor. Even with appropriate surgi­
cal treatment, the local recurrence rate for early-stage NSCLC 
is high (36-75% for stage I and 49-82% for stage ll). Many 
studies have evaluated the role of adjuvant therapy in early­
stage disease. The use of adjuvant chemotherapy in stage I 
and II disease is controversial. Several studies have shown a 

significant improvement in 5-year survival with postoperative 
chemotherapy; however, others have shown an increased risk 
of death. The discrepancy in these stodies'may be due to the 
chemotherapeutic agents used. Trials are currently under way 
using newer agents, which it is hoped will clarify the situa­
tion. Meta-analysis of nine randomized control trials on the 
use of postoperative radiation therapy (RT) clearly showed 
that patients who received RT after surgery had a worse sur­
vival rate than those who received only surgery. Combined 
adjuvant chemo-radiotherapy has not yet been shown to pro­
long survival. Since adjuvant chemotherapy and radiation 
therapy have not shown significant benefit, recent studies 
have evaluated neoadjuvant (preoperative) chemotherapy in 
early-stage disease (stage I and ll). Two separate ttials have 
shown a significant improvement in survival.25,26 

Treatment and prognosis for stage III NSCLC is depend­
ent on the clinical presentation. Patients with stage IlIA dis­
ease are actually a very diverse group. Those with incidental 
N2 disease (not evident by clinical staging and found on me­
diastinal node dissection) actually have a fair survival rate 
(24-34%) with surgery alone. Patients with minimal N2 dis­
ease are considered to be potentially resectable, but they do 
poorly with surgery alone. Those who have bulky N2 disease 
with nodes that are visible on chest x-ray are considered to 
be nonresectable. 1bree small randomized studies have found 
significant improvement in survival of stage rnA patients 
given neoadjuvant chemotherapy; one study showed no im­
provement. 24 Preliminary studies on the use of chemoradio­
therapy preoperatively for stage lIlA suggest some potential 
benefIt of combined therapy." Traditionally the treatment of 
nonresectable stage lIlA and stage llm disease was radio­
therapy alone. Survival rates were very poor {3-5%). Cur­
rently these patients receive chemotherapy followed by radi­
ation, 9r concurrent chemotherapy and radiation therapy, 
which produces a modest survival benefit. 

A large portion (40%) of patients present with advanced 
disease. These patients have metastasis, locally invasive dis­
ease, or malignant pleural effusions. Radiotherapy alone 
yields an average survival of 9 to 10 months. A combination 
of radiotherapy and newer chemotherapeutic agents (pacli­
taxeVcarboplatin, gemcitabinelcisplatin, or vinorelbinel 
cisplatin) improves both 1- and 3-year survival.26,27 More im­
portantly, two recent studies showed that patients with ad­
vanced disease who received chemotherapy had an improved 
quality of life as compared to patients receiving best sup­
portive care.25 

Treatment of Small Cell Lung Cancer 
SCLC is a very aggressive disease. One third of patients pres­
ent with limited-stage disease and two thirds present with ex­
tensive disease. Most patients respond well to chemotherapy ini­
tially (65-85% response rate); however, 5-year survival remains 
extremely poor at 5%.28 Several new chemotherapy regimens 
have been evaluated over the last decade. Paclitaxel, gemc­
itabine, vinorelbine, topotecan, and irinotecan have all heen used 
with variable effectiveness. These new drugs in combination 
with radiotherapy have been shown to increase response rate 



and frequency of complete remission. The small size of most 
trials has made it difficult to prove survival benefit. 

Molecular Biology and lung Cancer Treatment 
Improved understanding of the biochemislry and molecular bi­
ology of lung cancer has led to novel approaches to treatment. 
Lung cancers have a tendency to early metastasis. Matrix met­
alloproteinases (MMPs) are enzymes produced by tumor cells 
that destroy basement membranes in normal cells, leading to 
metastasis. MMP inhibitors are currently being used in phase ill 
trials in patients with complete remission following induction 
chemotherapy.28 Angiogenesis is the formation of new blood 
vessels, and is believed to be an important step in metastasis. 
Antivascular endothelial growth factor antibodies and thalido­
mide. which also inhibits angiogenesis, are both in clinical tri­
als. A p53 tumor suppressor gene mutation is the most common 
mutation seen in lung cancer. In vitro studies have shown re­
placement of the mutant gene with wild-type p53 inbibits lung 
tumor growth." Systemic delivery of gene therapy has proven 
difficult, but local injection of normal p53 into a metastatic le­
sion did produce some tumor regression. Other tumor suppres­
sor genes are also being investigated. Overproduction of onco­
genes is frequently associated with both SCLC and NSCLC, The 
myc oncogenes are associated with SCLC. In vitro myc genes 
can be inhibited by transfection with mutant myc genes and there­
fore prevent cell proliferation. The ras oncogene is associated 
with poor prognosis in adenocarcinoma. Several drugs that are 
known to inhibit ras activation are now in clinical trials. 
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Respiratory Failure 
Normal respiration results in uptake of oxygen and elimina­
tion of carbon dioxide, and is a process involving both the 
movement of gases and the circulation of blood. Respiratory 
failure results from any condition that severely affects the 
lungs' ability to maintain arterial oxygenation, with or with­
out adequate carbon dioxide elimination. Respiratory failure 
can occur as an acute or chronic condition, and can be di­
vided into two main categories: a failure of gas exchange man­
ifested primarily by hypoxemia, and a failure of ventilation 
whose primary consequence is hypercapnia. Because ventila­
tory failure ultimately leads to a failure of gas exchange, res­
piratory failure may present clinically as severe hypoxemia 
or as severe hypercapnia with hypoxemia. 

Hypoxic respiratory failure exists when arterial oxygen ten­
sion is severely reduced (Pao, <60 mm Hg) and cannot be COf­

rected by increasing inspired oxygen concentration beyond 50% 
(Flo, >0.5). Rednetions in arterial oxygen tension below 60% 
coincide with the beginning of a steep descent of the oxygen­
hemoglobin dissociation curve. This leaves minimal reserve for 
tissue oxygenation, and patients are usually symptomatic. Pa­
tients may complain of headache, anxiety, somnolence, or al­
tered mental status, including confusion and seizures. Physical 
findings of mild hypoxemia include tachycardia, tachypnea, di­
aphoresis, and hypertension. As hypoxemia progresses, cyanosis 
and ultimately bradycardia and hypotension develop. 

Acute hypercapnic respiratory failure is defined as a par­
tial carbon dioxide pressure (Paco,) exceeding 50 mm Hg as­
sociated with respiratory acidosis. This excludes patients with 
chronic hypercapnia in whom renal compensation has nearly 
nonnalized the pH. The development of symptoms depends 
on both the degree of hypercapnia and the rate at which the 
Pac~ increases. Acute elevations in Paco2 to 80 to 90 mm 
Hg may produce neurologic symptoms including confusion, 
headaches, and sometimes convulsions progressing to coma. 

Physical findings may include tremor, slurred speech, agita­
tion, and asterixis. Complications may include arrhythmias, 
hyperkalemia, and gastrointestinal bleeding. 

Diagnosis of acute respiratory failure should be considered 
in any patient presenting with these symptoms and signs, and 
is confirmed if hypoxemia with or without hypercapnia is 
found by arterial blood gases. The many underlying causes 
can be grouped into two categories by chest radiograph: con­
ditions causing diffuse or patchy infiltrates [acute respiratory 
distress syndrome (ARDS), pneumonia, cardiogenic pul­
monary edema, severe atelectasis, pulmonary contusion, alve­
olar hemorrhage, progressive interstitial lung disease, and as­
piration] and conditions with a clear film [acute exacerbation 
of chronic obstructive pulmonary disease (COPD), asthma, 
neuromuscular disease or central nervous system (CNS)­
mediated respiratory depression such as drug overdose].l The 
most important causes of arterial hypoxemia include alveolar 
hypoventilation and ventilation-perfusion mismatching. 

In addition to treating the underlying illness, therapy fo­
cuses on restoring adequate arterial oxygen. This requires a 
patent airway and oxygen supplementation. With nasal can­
nulae and loose-fitting masks, oxygenation steadily increases 
with flow rates up to 6 Umin. However, because an FIo2 

greater than 0.5 can seldom be maintained with any open de­
livery system, treatment generally requires an intensive care 
unit setting with a non-rebreathing mask or endotracheal in­
tubation. In cases of acute respiratory failure, noninvasive 
positive-pressure ventilation with a face mask has been shown 
to be as effective in improving gas exchange as ventilation 
via endotracheal intubation. When endotracheal intubation 
can be avoided, the development of ventilator-associated 
pneumonia is unlikely. 2 Mechanical ventilation can be cycled 
based on volume or pressure. Volume-cycled ventilation can 
be divided into two types: assisted/controlled, which allows 
for greater patient rest, and synchronized intermittent, which 
gives better coordination between patient and ventilator and 



allows some exercising of respiratory muscles. Pressure-sup­
port ventilation requires the patient initiate every breath. Ini­
tial mechanical ventilator settings include a tidal volume be­
tween 8 and 10 mLlkg body weight, at 11 to 14 breaths per 
minute, and are adjusted based on serial determinations of ar­
terial blood gases. Positive end expiratory pressure (PEEP) 
may be added to further improve oxygenation. Complications 
of mechanical ventilation include both pulmonary and non­
pulmonary types. Pulmonary complications include pneumo­
nia,3 sinusitis, alveolar overdistention, and atelectasis. Non­
pulmonary complications include thromboembolic disorders,4 
gastrointestinal bleeding, pressure ulcers, acute renal failure, 
and neuromuscular weakness.5 

Acute Respiratory 
Distress Syndrome 
Acute respiratory distress syndrome is a severe pulmonary in­
jury occurring in medical or surgical patients. It has a mortal­
ity of 40% to 50% and can be caused by direct or indirect luog 
injury with pneumonia, severe trauma, sepsis, and aspiration 
being the most common causes. In these conditions, the alve­
olar-capillary barrier is damaged either on the alveolar epithe­
lial or the microvascular endothelium side, and this allows the 
leakage of protein-rich fluid into the alveolar or interstitial 
spaces. An inflanunatory reaction can last for weeks and may 
result in fibrosis of the alveoli if the patient sUIVives. The cri­
teria for ARDS are acute onset, bilateral chest infiltrates on 
chest x-ray, pulmonary wedge pressure under 18, and a 
Pao21F10z ratio equal to or less than 200.6 The diagnosis of 
ARDS should be considered in any patient with one of the 
known causes who develops dyspnea and tachypnea with se­
vere hypoxia and luog infIltrates. Noteworthy is the fact that 
unlike the edema of congestive heart failure that clears with di­
uretics, the edema of acute lung injury fails to clear. 

Treatment requires mechanical ventilation in an intensive 
care setting that maintains adequate oxygen delivery but yet 
does not cause additional damage, search for treatable causes 
such as infection, and nutritional support. Considerations in me­
chanical ventilation include lower tidal volumes that improve 
mortality possibly by reducing further lung injury and de­
creasing intlanunatory mediator release,? and optimal PEEP 
levels to recruit atelectatic, undamaged alveoli while avoiding 
high peak transalveolar pressures to prevent barotrauma. Ac­
ceptance of some hypercapnia (which can be treated with in­
fusion of intravenous sodium bicarbonate) may allow lower 
alveolar pressures.s Studies of glucocorticoids and inhaled ni­
tric oxide and other vasodilators do not show improved out­
comes. Ongoing studies of patient positioning and sutfactant 
may reveal other methods of optimizing outcomes. I 

Pulmonary Embolism 
Pulmonary embolism is a frequent cause of morbidity and 
mortality but remains difficult to diagnose despite new diag­
nostic methods. It is thought that annually there are 150,000 
deaths in the United States due to pulmonary embolism.9 
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Risk factors include inherited and acquired disorders. Com­
mon inherited risk factors include mutations in the factor V 
gene (factor V Leiden), the prothrombin (factor II) gene, and 
the methylenetetrahydrofolate reductase gene, resulting in hy­
percoagulability by increasing production or reducing neu­
tralization of thrombin. Less common inherited disorders in­
clude deficiencies of proteins C and S, the anticoagulant 
proteins. Patients with these disorders may present in early 
adulthood with thromboembolic events. Acquired risk factors 
include orthopedic and pelvic surgery, spinal and neurologic 
trauma, malignancy, nephrotic syndrome, estrogens, preg­
nancy and the puerperium, antiphospholipid antibodies, and 
hyperhomocystinemia (of genetic or acquired etiology).lO 

Most pulmonary emboli originate from the deep veins of 
the thigh and pelvis. Thrombi usually develop from vein bi­
furcations or valve cusps; they may also arise in the calf but 
rarely embolize. Deep vein thrombosis may arise in the up­
per extremity, with most cases seen in patients with central 
venous catheters, although spontaneous deep vein thrombo­
sis of the upper extremity does occur. II,12 Right atrial throm­
bus during atrial fibrillation is also a potential source. 

Diagnosis 
Deep vein thrombosis is difficult to diagnose. Patients may 
have a completely nonnal exam and have a clot. Clinical find­
ings may include unilateral leg edema, venous distention, leg 
pain, tenderness, and cyanosis. However, these symptoms are 
very nonspecific and make objective testing to confirm the di­
agnosis mandatory especially in light of the potential compli­
cations of treatment. Ultrasonography, impedence plethys­
mography, and ascending venography may be used to evaluate 
the venous system of the lower extremity. Venography can 
evaluate the entire venous system, whereas the other two meth­
ods can evaluate only the proximal system. Strategies to di­
agnose deep vein thrombosis and pulmonary embolism may 
also include use of the plasma D-dimer level, a fibrin degra­
dation product. 13 The D-dimer [enzyme-linked immunosor­
bent assay (ELISA)) is a sensitive test for thromboembolism, 
and a negative test is good evidence against these disorders; 
however, the D-dimer is frequently elevated in hospitalized 
patients limiting its usefulness in those patients most likely to 
develop thromboembolic disease. I4 The D-dimer can also be 
nonnal in angiographically confirmed pulmonary embolism. IS 

Pulmonary embolism has a similarly variable clinical pic­
ture. Emboli may occur silently16 or present with symptoms 
mimicking other cardiopulmonary disorders. Pulmonary em­
bolism should be considered when the diagnoses of pneumo­
nia, congestive heart failure, myocardial infarction, and 
asthma are made. 

Signs and symptoms of pulmonary emboli are nonspecific, 
and no finding or combination of findings is diagnostic. In 
addition, the clinical picture can vary depending on the size, 
location, and number of emboli. Symptoms can vary from 
transient dyspnea with small emboli to sudden severe short­
ness of breath, chest pain, and syncope with massive emboli. 
The most common symptoms are dyspnea, pleuritic pain, ap­
prehension, and cough. Hemoptysis occurs in about one third 
of patients. The most common signs are tachypnea, rales, in-
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creased P2 heart sound, tachycardia, and fever. Only one third 
of patients have clinically evident lower extremity phlebitis. 

Patient evaluation includes chest x-ray, electrocardiogram, 
arrerial blood gases, and D-dimer. These tests help identify 
disorders with similar symptoms. The chest x-ray is usually 
abnormal but nonspecific, showing, for instance, pleoral ef­
fusion, infutrate, atelectasis, or elevation of the hemidi­
aphragm. The electrocardiogram (BCG) is also often abnor­
mal and nonspecific. Atrial arrhythntias (sinus tachycardia, 
atrial fibrillation), ST segment and T wave changes and QRS 
changes are often found.16-18 Most patients with pulmonary 
embolism are hypoxic and have an increased alveolar-arterial 
oxygen gradient, although pulmonary emboli have been 
shown to occur in patients with a PaOz of more than 90 mm 
Hg and a normal alveolar-arterial oxygen gradient. Age- and 
disease-related changes in normal arterial blood gases further 
limit their usefulness for diagnosing pulmonary embolism. 19 

Because of the unreliability of the clinical diagnosis of pnl­
monary embolism, objective testing must be undertaken to ei­
ther exclude or confinn the diagnosis in at-risk patients. Over 
the past decade, the ventilation-perfusion (VQ) scan has been 
a key test. A normal scan excludes the diagnosis of pulmonary 
embolism, and a high-probability scan (based on the size and 
number of unmatched perfusion defects) is correlated with a 
98% chance of angiographically confirmed pnlmonary em­
bolism. Unfortnnately, many scans are read as intermediate 
or low probability, results still associated with a significant 
percentage of emboli (4Q% and 15%, respectively).2o Venous 
ultrasound of the proximal veins of the legs can be used in 
patients suspected of having pnlmonary embolism when the 
patient has a nondiagnostic VQ scan. A deep vein thrombo­
sis is found in 5% to 10% of these patients, but if the test is 
normal, pulmonary embolism is still not excluded.21 Tradi­
tionally, those patients in whom the diagnosis has not been 
excluded have been evaluated by pnlmonary angiography. 

Additional methods may be used in patient evaluation that 
may augment or replace VQ scans and angiography. Alveo­
lar dead-space (alveoli ventilated but not perfused to allow 
gas exchange) is increased in pulmonary embolism. A volu­
metric capnogram can measure multiple respiratory parame~ 
ters and combined with a blood-gas measurement of Paco2 
can give a determination of alveolar dead-space. Normal 
dead-space measurement when combined with a normal 
D-dimer excludes pubnonary embolism with the same sensi­
tivity as a normal VQ scan.22.23 

Helical, or spiral, computed tomography (CT) is rapidly 
emerging as the imaging study of choice for various steps along 
the path toward establishing a diagnosis of pnimonary embo­
lus. It may be used to confirm pnlmooary embolism or evalu­
ate those patients with nondiagnostic VQ scans.24 When com­
pared to VQ scans, spiral CT has been shown to have better 
sensitivity and greater interobserver agreement, i.e., greater 
consistency of interpretation among radiologists." Unlike a VQ 
scan, it also provides images of the lung parenchyma. medi­
astinum. and thoracic wall, and thus may reveal the presence 
of an alternative cause of the presenting symptoms such as 
pneumonia, interstitial lung disease, or cardiovascular dis­
ease.'" Spiral CT fmdings also correspond closely to pulmonary 

angiography, with a sensitivity and specificity for emboli to 
main through segmental arreries of 94%27 Further, it may be 
more readily available than conventional pnlmooary angiogra­
phy because it does not require a fully staffed cardiac catheter­
ization laboratory. Spiral CT may be more cost-effective than 
conventional pulmonary angiography.28 Nonetheless, angiog­
raphy remains the gold standard and can be used whenever the 
evaluation has failed to yield definitive resnlts. 

Prevention and Treatment 
Occurrence of thromboembolic disease is very predictable for 
many clinical conditions and preventative strategies that reduce 
that risk are well documented (also see Chapter 81). For in­
stance, deep vein thrombosis occurs in as many as 64% of to­
tal knee replacement patients without prophylaxis. With otal an­
ticoagnlant prophylaxis, the DYT rate was 46%, and with low 
molecnlar weight heparin, the rate was 31.5%, a risk reduction 
of over 50%. Prophylaxis shonld also be undertaken in patients 
undergoing surgery for hip replacement, hip fracture repair, open 
urologic surgery, gynecologic malignancy surgeries, and gen­
eral surgery depending on age and the type of procedure. Trauma 
patients, especially spinal cord injury patients, benefit from pre­
ventive strategies. Medical patients with conditions such as my­
ocardial infarction, stroke, and malignancy are also candidates 
for prophylaxis. Prevention can be accomplished with oral 
coumadio, low-dose heparin, or low molecnlar weight beparin. 
Prevention shonld be withheld in patients having spinal punc­
ture orepidoral anesthesia due to the risk of perlspinal hematoma 
and in patients at particularly high risk of bemorrhage.29 

There are several options for the treatment of deep vein 
thrombosis and pnlmooary embolism. Low molecular weight 
heparin or intravenous unfractionated heparin shonld be given 
for 5 days, and if ongoing treatment with warfarin is planned, 
this shonld overlap the heparin treattnent for 4 to 5 days. Longer 
courses of heparin are recommended for patients with massive 
emboli or severe iliofemoral thrombosis. Warfarin therapy 
should achieve a prothrombin time in an international normal­
ized ratio (INR) range of 2.0 to 3.0, and treatment shonld ex­
tend for 3 months in patients with reversible risk factors. Treat­
ment for 6 months is recommended for patients with idiopathic 
thromboembolism. The role of thrombolytic therapy in throm­
boembolism is unclear; patients with hemodynamic compro­
mise and massive emboli are possible candidates. Inferior vena 
cava mters are used in patients with recnrrent emboli despite 
appropriate anticoagulation and in patients in whom anticoag­
nlation is conttaindicated.'o Patients treated with heparin 
should be observed for thrombocytopenia which is immune me­
diated and can be accomparded by venous and arterial 
thrombi.31 Warfarin interacts with multiple medications and 
shonld be avoided in pregnancy. Agents that can cause gas­
trointestinal bleeding shonld be avoided. 

Pulmonary Hypertension32- 37 

Pulmonary hypertension is characterized by a fIxed elevation 
in mean pUlmonary-artery pressure above 25 mm Hg at rest, 
or more than 30 rom Hg during exercise.32 Traditionally pul-



monary hypertension was classified as either "primary," 
which is exceedingly rare, or "secondary," which includes nu­
merous diverse etiologies. In 1998. the World Health Orga­
nization (WHO) sponsored a symposium on primary pul­
monary hypertension. From this meeting came a new 
classification system that divides the causes into categories, 
based on common aspects of etiology and treatment. 

Classification 
The WHO classificatiou system divides pulmonary hyperten­
sion into five categories: (1) associated with disorders of the 
respiratory system andlor hypoxia, (2) due to chronic throm­
botic or embolic disease, (3) due to pulmonary venous hy­
pertension, (4) due to pulmonary arterial hypertension, and 
(5) due to disorders directly affecting the pulmonary vascu­
lature. Underlying causes within each category are listed in 
Table 86.1.37 

Evaluation 
Dyspnea on exertion and fatigue are the primary symptoms 
of pulmonary hypertension. As the disease progresses, chest 
paln, dizziness, cough, hemoptysis, and syncope may develop. 
A thorough review of systems should be done searching for 
symptoms suggestive of associated and underlying conditions 
(Table 86.1). Specific inquiry regarding prior use of anorexic 
agents is also important. Physical findings arise from com­
pensatory changes in the right ventricle. The most frequent 
finding is an increase in the intensity of the second heart 
sound, with P2 being louder than A2 in the pulmonic listen­
ing area (left upper sternal border). Later, a prominent right 
ventricular impulse develops and may progress to a right ven­
tricular heave. Murmurs of pulmonic insufficiency or tricus­
pid regurgitation may also develop. Neck vein distention and 
lower extremity edema are signs of advanced disease. 

When pulmonary hypertension is considered, the most use­
ful diagnostic study is the transthoracic echocardiogram, spec­
ifying a search for pulmonary hypertension as a reason for 
the study. Doppler estimation of pulmonary artery pressure is 
necessary to identify pulmonary hypertension and is not in­
cluded in routine echocardiograms at all centers. Mean pres­
sures of 26 to 35 mm Hg are considered mild, 36 to 45 mm 
Hg are moderate, and over 45 rnm Hg is considered severe 
pulmonary hypertension.33 Other studies should then be done 
to look for secondary factors and associated conditions. Evi­
dence of congenital heart disease and the status of the heart 
valves and septum can also be determined by the echocar­
diogram. A chest radiograph and pulmonary fnnction studies, 
including lung volumes, diffusion capacity, and spirometry, 
may point to emphysema or pulmonary fibrosis. In overweight 
patients with loud snoring or hypersomnolence, a sleep study 
is done to evaluate for obstructive sleep apnea. Possible 
thromboembolic disease should be evaluated as discussed in 
the previous section. Lastly, blood tests are ordered based on 
suspicion of underlying diseases and may include a complete 
blood count (CBC), sedimentation rate, antinuclear antibody 
(ANA), cardiolipin antibody, hepatic function studies, HIV 
antibody, and thyroid studies.34 
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Table 86.1. Diagnostic Classification of Pulmonary 
Hypertension 

1. Pulmonary arterial hypertension 
1.1. Primary pulmonary hypertension 

1.1.1. Sporadic 
1.1.2. Familial 

1.2. Related to: 
1.2.1. Collagen vascular disease 
1.2.2. Congenital systemic-to-pulmonary shunts 
1.2.3. Portal hypertension 
1.2.4. HIV infection 
1.2.5. Drugs/toxins 

1.2.5.1. Anorexigens 
1.2.5.2. Other 

1.2.6. Persistent pulmonary hypertension of the new­
born 

1.2.7. Other 
2. Pulmonary venous hypertension 

2.1. Left-sided atrial or ventricular heart disease 
2.2. Left-sided valvular heart disease 
2.3. Extrinsic compression of central pulmonary veins 

2.3.1. Fibrosing mediastinitis 
2.3.2. Adenopathy/tumors 

2.4. Pulmonary veno-occlusive disease 
2.5. Other 

3. Pulmonary hypertension associated with disorders of the 
respiratory system and/or hypoxemia 
3.1. Chronic obstructive pulmonary disease 
3.2. Interstitial lung disease 
3.3. Sleep disordered breathing 
3.4. Alveolar hypoventilation disorders 
3.5. Chronic exposure to high altitude 
3.6. Neonatal lung disease 
3.7. Alveolar-capillary dysplasia 
3.B. Other 

4. Pulmonary hypertension due to chronic thrombotic and/or 
embolic disease 
4.1. Thromboembolic obstruction of proximal pulmonary 

arteries 
4.2. Obstruction of distal pulmonary arteries 

4.2.1. Pulmonary embolism (thrombus, tumor, ova 
and/or parasites, foreign material) 

4.2.2. In-situ thrombosis 
4.2.3. Sickle cell disease 

5. Pulmonary hypertension due to disorders directly affecting 
the pulmonary vasculature 
5.1. Inflammatory 

5.1.1. Schistosomiasis 
5.1.2. Sarcoidosis 
5.1.3. Other 

5.2. Pulmonary capillary hemangiomatosis 

At this point, if pulmonary arterial hypertension is sus­
pected, cardiology consultation and right-heart catheterization 
are indicated to confinn the diagnosis, detennine the prog­
nosis, and decide on the therapy. 

A 6-minute walk test is very useful for establishing a base­
line to follow response to therapy. This involves exercise 
oxymetry dnring a timed 6-minute walk. Fnnctional classifi­
cation of patients with pulmonary hypertension follows the 
New York Heart Association (NYHA) scheme for congestive 
heart failure. 
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Table 86.2. Treatment of Underlying Conditions Associated with Pulmonary Hypertension 
Category Treatment goal Interventions 

Disorders of the respiratory 
system and/or hypoxemia 

Maximize pulmonary function and 
normalize oxygenation 

Long term oxygen 
Steroids 
Bronchodilators 
Nocturnal CPAP 

Afterload reduction 
Diuretics 

Pulmonary venous disease Reduce left atrial pressure to decrease 
PAP 

Chronic thromboembolic disease Restore luminal patency and reduce 
vascular resistance 

Lifelong anticoagulation 
Vena caval filter 
Thromboendarterectomy 

Vasodilators Pulmonary arterial disease related 
to infection, inflammatory 
conditions, toxins 

Reduce vascular resistance, endothelial 
and smooth muscle dysfunction Disease modifying antiinflammatory agents 

Antiinfectious agents 
Avoiding toxin or causative drugs (anorexics) 

Primary pulmonary hypertension Reduce vascular resistance, endothelial 
and smooth muscle dysfunction 

Vasodilator therapy 

CPAP = continuous positive airway pressurei PAP = positive airway pressure. 

Treatment 
Treatment begins with therapy targeted to any underlying fac­
tors identified, and are listed in Table 86.2. Current treatment 
strategies use vasodilators to reduce right ventricular over­
load. Indications for vasodilator therapy are based on right 
heart catheterization findings and results of a vasodilator trial, 
often performed at the time of catheterization. Agents that 
have been useful include calcium channel blockers for class 
I and IT patients and vasodilatory prostaglandins, such as 
epoprostenol for class III and IV patients. While shown to 
prolong life in severe cases, these agents are quite expensive 
and difficult to administer, requiring continuous intravenous 
infusion.35 Drugs under investigation include inhaled nitric 
oxide and inhaled prostacyclin analogues.36,37 

Pneumothorax 
A pneumothorax is defined as the presence of gas within the 
pleural space. This gas may enter through the chest wall and 
parietal pleura, as occurs in trauma. It may originate from gas­
filled gastrointestinal structures such as a ruptured esophagus 
or bowel with subsequent escape of gas across the diaphragm 
from a pneumoperitoneum. Most often the gas originates in 
the lung with leakage following alveolar or tracbeobronchial 
injury or through the visceral pleura due to focal pulmonary 
processes.38 Examples of the latter process include bron­
chogenic carcinoma, rheumatoid lung nodules, thoracic en­
dometriosis, and pulmonary infarcts, which cause localized 
damage to lung tissue leading to pneumothorax.39 In the same 
way, tuberculosis and more recently Pneumocystis carinii 
pneumonia have been found to cause pneumothorax.40 Tra­
ditional classification schemes identify three types, sponta­
neous, traumatic, and tension. 

Spontaneous Pneumothorax 
Primary spontaneous pneumothorax occurs suddenly in healthy 
individuals and may be the result of a ruptored subpleural bleb. 

The incidence is 4.3 cases per 100,000 patient-years, and peaks 
in persons between 20 and 30 years of age. The likelihood is 
five times higher for men than women, and is more common 
among taller individuals. An increased incidence of spontaneous 
poeumothorax has been found among smokers. There appears 
to be a higher risk in some families. In some cases patients have 
been identified with an anomalous bronchial tree anatomy sug­
gesting a congenital predisposition4l Secondary spontaneous 
pneumothornx is also seen in patients with underlying lung dis­
ease such as COPD, tuberculosis, sarcoidosis, and cancer. 

The most common symptoms include sudden onset of chest 
pain and dyspnea. The chest pain may be dramatic and se­
vere, localized over the area of pneumothorax and sometimes 
radiating to the ipsilateral shoulder. Small leaks in healthy in­
dividuals may cause only moderate degrees of pain. It is not 
unusual for patients to recall prior episodes of similar pain, 
milder in degree and briefer in duration for which they did 
not seek care. The dyspnea experienced can also vary in in­
tensity, being more severe in patients with underlying lung 
disease and in those with large leaks. Physical examination 
usually reveals normal vital signs except for a mild tachy­
cardia. Chest percussion reveals a more resonant note than 
usual over the affected side. The hyperresonance of a pneu­
mothorax is best found by percussing over the mid-clavicle 
with the patient sitting or standing.42 Breath sounds are ab­
sent or decreased on the affected side. Arterial blood gases 
may reveal hypoxia. Patients with secondary spontaneous 
pneumothorax usually have more severe symptoms due to di­
ntinished baseline pulmonary function. Healthy individuals 
who have a small pneumothorax may present with mild symp­
toms and subtle pbysical findings.43 The cbest roentgenogram 
is diagnostic, showing a lucent area of pleural space devoid 
of the normal vascular markings that divide the edge of the 
lung from the chest wall. 44 While it is difficult to estimate the 
size of the pneumothorax by chest x-ray, a I-inch lucent rim 
corresponds approximately to a 30% collapse of the lung. In 
patients too ill to remain upright, a supine chest x-ray will 
show lucency in the costophrenic sulcus rather than the apex. 



Treatment options depend on the size of the pneumothorax 
and the severity of symptoms. Small pneumothoraces in­
volving less than 15% of the hemithorax may resolve with­
out therapy, provided no additional leakage occurs. Complete 
resolution is expected in 10 days. Supplemental oxygen can 
facilitate resolution by increasing the pressure gradient of ni­
trogen from the pleural space into the capillaries. Mildly 
symptomatic patients will often respond to needle aspira­
tioo.45 A large pneumothorax or a patient with severe symp­
toms requires removal of the air by insertion of a large-bore 
chest tube that allows for reexpansion of the lung. 

Recurrence rates for both types of spontaneous pneumotho­
rax are high, ranging from 20% to 50%, and the choice of treat­
ment does not appear to affect these recurrence rates. Smoking 
cessation can reduce the risk of rccurrence.4f> Surgical or chem­
ical pleurodesis is considered after two ipsilateral spontaneous 
pneumothoraces or when a 5- to 7-day course of chest tube 
therapy fails to result in lung reexpansion.43 

Traumatic Pneumothorax 
A traumatic pneumothorax can result from penetrating or 
nonpenetrating chest trauma as well as from such invasive 
procedures as bronchoscopy, thoracentesis, cenlralline place­
ment, mechanical ventilation, and cardiopulmonary resusci­
tation. Most traumatic pneumothoraces seen in hospitals to­
day are iatrogenic due to numerous invasive procedures. 
Symptoms, physical examination, and radiologic findings arc 
similar to those of spontaneous pneumothorax. Treatment de­
pends on size of the pneumothorax and symptoms; however, 
traumatic pneumothoraces resulting from direct trauma re­
quire tube thoracostomy, as a hemothorax is often present.43 ,44 

Tension Pneumothorax 
A tension pneumothorax can result from either a spontaneous 
or a traumatic pneumothorax and is a life-threatening emer­
gency. Tension develops as air freely enters the pleural space 
during inspiration but is unable to escape during expiration. 
The result of this one-way valve is further lung collapse, with 
shifting of the trachea and mediastinum away from the pneu­
mothorax. Patients with a tension pneumothorax are in acute 
respiratory distress and have dilated neck veins, tracheal de­
viation, and absence of breath sounds on the affected side. 
They are in danger of impending cardiovascular collapse un­
less prompt treatment ensues. Immediate insertion of a large­
bore needle (16 gauge) into the affected pleural cavity at the 
second intercostal space releases the trapped air, relieves the 

Table 86.3. Pleural Fluid Characteristics 
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pressure, and results in rapid improvement in cardiac output 
and hlood pressure. Following this emergent procedure, a 
chest roentgenogram can be performed and a chest tube in­
serted to prevent recurrence.43 ,44 

Pleural Effusion 
Pleural effusion is defined as an accumulation of fluid in the 
pleural space that occurs as a result of a disparity between 
fluid formation and resorption. While not a disease in itself, 
pleural effusions may be a result of more than 50 disease 
processes. Six diseases---congestive heart failure (CHF), cir­
rhosis with ascites, pleuropulmonary infections, malignancy, 
pulmonary embolism, and pancreatitis-account for more 
than 90% of all cases. By using the history, physical findings, 
and thoracentesis to sample and analyze the pleural fluid, the 
physician can establish the etiology in approximately 75% of 
cases.47 

Evaluation 
Patients with pleural effusions may be asymptomatic. When 
symptoms are present, they arc the result of pleural inflam­
mation or mechanical effects of the fluid volume. The most 
common presenting complaints include pleuritic chest pain, 
dyspnea, nonproductive cough, and fever. Occasionally pain 
may be referred to the abdomen or ipsilateral shoulder. Phys­
ical examination of the chest characteristically reveals de­
creased breath sounds over the area of the effusion. Tactile 
fremitus, dullness to percussion, and a pleural friction rub are 
sometime:;. found over the area of the effusion. 

The posteroanterior (PA) and lateral chest roentgenogram 
is the most informative initial diagnostic study when a pleu­
ral effusion is suspected. Effusions that blunt the costophrenic 
angle represent more than 100 mL of fluid. When 500 mL of 
fluid is present, chest x-rays correctly reveal the presence of 
an effusion in virtually all ca:;.es.48 If uncertainty exists, ul­
trasound can accurately identify effusions over 100 mL in 
size. Lateral decubitus views are necessary to confirm that the 
effusion is not 10culated.49 

Once the presence of a pleural effusion is confirmed, the 
etiology should be sought. This is best done through analysis 
of pleural fluid obtained by thoracentesis. The fluid should 
first be categorized as either a transudate or exudate based on 
analysis of several simple laboratory tests out1ined in Table 
86.3. Other laboratory studies may aid in the diagnosis, in­
cluding cytology, glucose, Gram stain, bacterial and fungal 

Characteristic Transudate Exudate 

Pleural fluid protein/serum protein ratio 
Pleural fluid LDH/serum LDH ratio 
Pleural fluid LDH 

pH 
WBC count 

<0.5 
<0.6 
<Two-thirds of upper limit of normal 

serum LDH 
>7.40 
Usually <1000/I'L 

LDH - lactate dehydrogenase; WBC - white blood cell. 

>0.5 
>0.6 
> Two-thirds of upper limit of normal 

serum LDH 
<7.40 
Usually>1000/I'L 
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cultures, acid-fast bacillus (AFB) stain, amylase, rheumatoid 
factor, and lipid studies. However, these tests should be per­
formed based on the nature of the fluid and the cliuical pres­
entation.50 

Etiology 
Congestive heart failure is the most common cause of a tran­
sudative effusion, and is usually bilateral. The failing left ven­
tricle leads to increased pulmonary capillary pressure that 
forces fluid into the interstitium. The failing right ventricle 
contributes to an effusion by elevaring capillary hydrostatic 
force in the parietal pleura, thus diminishing reabsorption. 
Sigos and symptoms of heart failure are also present, and the 
diagoosis is usually straightforward, based upon the total clin­
ical picture. Hepatic cirrhosis is associated with a transudative 
right-sided effusion in 5% to 10% of cases where ascites is 
present. Pancreatitis and subphrenic abscesses can also pro­
duce right-sided effusions. While these typically begin as tran­
sudates, they usually convert to exudative effusions. Nephrotic 
syndrome and hypoalbuminemia produce transudates as a part 
of a generalized process of increased interstitial edema. Pul­
monary embolus is accompanied by effusion in 50% of cases. 
Typically small and localized to the area of pleuritic chest pain, 
the embolus may be transudate, resulring from localized in­
terstitial edema or bloody exudates due to infarction. 

Exudates result from injury. inflammation, or infIltrative 
disease processes affecting the pleura. They may also develop 
due to lymphatic obstruction. Exudative effusions are often 
due to neoplasms, most commonly bronchogenic, breast 
metastases, and mesotheliomas. While most acute bacterial 
pneumonias do not lead to effusions, a parapneumoni~ e~­
sion is seen in 5% of cases of pneumococcal pneumoma. VI­
ral and mycoplasma pneumonia may also cause effusions. Tu­
berculosis should always be considered in the workup (also 
see Chapter 84). Tuberculous pleural fluid usually shows a 
low glucose and a predominance of lymphocytes. Unfortu­
nately, organisms are rarely found on acid-fast stain, and cul­
tures are positive in only 25% of cases. It is of note that pleu­
ral tuberculosis can be diagnosed using adenosine deaminase 
as a pleural fluid marker.51 

Other less frequent causes of exudates include collagen vas­
cular disease such as systemic lupus and rhewnatoid arthritis 
and intraabdominal pathology as mentioned above. 52 

Management 
Treatment of a pleural effusion should be directed at the un­
derlying disease process. Approptiate antibiotic therapy usu­
ally results in resolution of a parapneumonic pleural effusion, 
although some effusions require chest tube drainage. Pleu­
rodesis is used for management of recurrent malignant effu­
sions and for transudative effusions that do not respond to 
maximal medical treatment. 

Many pleural effusions reflect chronic disease, thereby re­
quiring family education and physician support. Hospice care 
may be beneficial for the terminal patient and his or h~r fam­
ily. Some infectious diseases such as tuberculOSIS reqwre that 
the family physician screen and treat family members. 

Interstitial Lung Disease 
The interstitial lung diseases (ILDs) are a group of heteroge­
neous disorders that are classified together because of simi­
lar clinical, pathologic, physiologic, and roentgenographic 
findings." In the United States the prevalence of ILD is es­
timated to be 20 to 40 per 100,000 population. 

Interstitial lung diseases have common histologic findings, 
including derangement of the alveolar structures in the luog 
with inflammation (alveolitis) and fibrosis of the alveolar 
walls, air spaces, and pulmonary capillaries. The initiaring 
agent is unknown in most cases but is thought to be precipi­
tated by a toxin or antigen, which leads to alveolitis and fi­
brosis. These changes result in decreased luog compliance and 
volumes as well as limitation in transfer of oxygen from air 
to blood. 

More than 150 ILDs have been identified and are classi­
fied by etiology. Sixty-five percent of them have an unknown 
etiology. A smaller group is responsible for the vast majority 
of clinical cases. Table 86.4 is an abbreviated list of the more 
commonly seen ILDs. 

The predominant clinical symptoms are cough and breath­
lessness. Typically, patients exhibit insidious exertional 
breathlessness, dry cough, fatigue, and malaise. Less frequent 
complaints include chest pain, hemoptysis, fever, anorexia. 
and weight loss. Detailed history is the most useful diagoos­
tic tool and should include questions about the duration and 
progression of symptoms, presence of fever or other consti­
tutional symptoms, a comprehensive occupational history, a 
review of medications, and symptoms of or exposure to HN. 
Physical exanrination may reveal bibasilar dry, Velcro-like 
rates, clubbing, and cyanosis. The exam may be normal. 

Chest roentgenography may reveal a diffuse interstitial, 
alveolar, or mixed pattern in the lung fields that often pro­
gresses to a honeycomb pattern. A normal chest film is pres­
ent in 10% of patients despite significant clinical disease. Ar­
terial blood gases (ABGs) may be normal or show a mild 
hypoxemia that worsens with exercise. Hypercarbia is rare, 
and hypocarbia may be present. Most laboratory studies are 

Table 86.4. Some Common Interstitial Lung Diseases 

Known etiology 

Inhaled inorganic dusts 
Silicosis 
Asbestosis 
Coal workers' 

pneumoconiosis 
Berylliosis 

Hypersensitivity 
pneumonitis 

Farmer's lung 
Drug-induced 
Cytotoxic drugs 
Nitrofurantoin 
Amiodarone 
Gold 
Penicillamine 
Radiation pneumonitis 

Unknown etiology 

Sarcoidosis 
Collagen vascular disorders 
Systemic lupus erythematosus 
Rheumatoid arthritis 
Idiopathic pulmonary fibrosis 
Eosinophilic pneumonitis 
Histiocytosis X 
Pulmonary hemorrhage syndrome 



nonnal except for an often elevated erythrocyte sedimenta­
tion rate. Pulmonary function tests demonstrate a restrictive 
pattern with reduced vital capacity, carbon monoxide diffus­
ing capacity of the lungs (DLc,), and total lung volume as 
well as a nonnal or above nonna! forced expiratory volume 
in first second/forced vital capacity ratio (FEV,IFVC). 

High-resolution cr may be helpful in evaluating diffuse in­
terstitiallung disease, and attempts have been made to corre­
late findings with specific diagnoses. 54 More invasive diag­
nostic measures can be utilized when clinical indications such 
as atypical or progressive symptoms, extrapulmonary involve­
ment, the absence of a plausible clinical diagnosis, considera­
tion of toxic therapies, and assessment of disease activities ex­
ist. Transbronchial biopsy and bronchoalveolar lavage, and 
thoracoscopic lung biopsy are often utilized in these cases.55 

The goal of the treatment in ILD is to suppress the alve­
otitis and prevent further lung damage. Untreated, most ILDs 
progress to end-stage lung disease with cor pulmonale and 
death due to respiratory failure. The mainstay of treatment for 
ILDs of unknown etiology is corticosteroids to decrease the 
inflammation. Immunosuppressive and cytotoxic agents have 
also been used. Bronchodilators and oxygen therapy are of­
ten useful during the later stages of the disease. With known 
ILDs, initial treatment begins with identification and removal 
of the causative agent, followed by cortiocosteroids if the in­
flammation fails to resolve. 

All patients with ILD are susceptible to bacterial lung in­
fections and must be monitored closely. Smoking cessation 
and avoidance of bystander smoke should be encouraged. 

Pulmonary Sarcoidosis 
Sarcoidosis is a multisystem granulomatous disease of un­
known etiology that affects all races and age groups, but most 
commonly affects black women of ages 20 to 40 years. Pul­
monary involvement is by far the most frequent clinical prob­
lem, and is responsible for the bulk of the mOIbidity and mor­
tality. Granulomas form in the alveoli, bronchi, and pulmonary 
vessels, leading to derangement of pulmonary function. 56 The 
etiology remains unknown. 

The most frequent symptoms are dyspnea and cough. Pa­
tients may present initially with nonpulmonary symptoms such 
as fever, arthralgias, malaise, and erythema nodosum. How­
ever, patients with sarcoidosis are frequently asymptomatic and 
are identified on the basis of abnonnalities on a chest 
roentgenogram perfonned for other reasons. The most conunon 
radiographic fmdings are bilateral hilar lymphadenopathy 
(stage I) and diffuse inmtrates (stage 11). Ninety percent or more 
of patients will have some abnormality on the chest x-ray. DLco 
and vital capacity are generally adversely effected. 

It is important to distinguish pulmonary sarcoidosis from 
other granulomatous diseases and other infiltrative lung 
diseases that may have identical clinical presentation. High­
resolution CT scan can reveal a number of abnormalities. 
Bronchoscopy with transbronchiallung biopsy is the preferred 
diagnostic modality for docwnenting the presence of non­
caseating granulomas. Serum angiotensin-converting enzyme 
levels are elevated in 75% of patients and may aid in diag-
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nosis.57 The course of sarcoidosis is variable, with some pa­
tients experiencing resolution of all symptoms, and others 
having slowly progressive disease. Corticosteroids are quite 
effective at relieving symptoms but have not been shown to 
modify the overall course of the disease. For this reason, treat­
ment with corticosteroids is usually reserved for patients with 
worsening symptoms or organ-threatening pulmonary or ex­
trapulmonary disease. The usual treatment of symptomatic 
sarcoidosis is prednisone 40 to 60 mg/day with slow tapering 
of the dose over several months. The patient may then be 
maintained on lower doses as required; a typical dose might 
be 10 to 20 mg every day or every other day for as long as a 
year. For patients who cannot tolerate steroids, alternative reg­
imens may include immunosuppressive, cytotoxic, and anti­
malarial drugs. Unfortunately, as many as two thirds of pa­
tients will relapse after tennination of treatment. 

Atelectasis58-70 

Atelectasis, or lung collapse, can be subsegmental or lobar, 
and these types are defined by their clinical fmdings and 
x-ray appearance. 

Subsegmental (plate-like) atelectasis can be asymptomatic, 
or present with cough, sputum production, fever, dyspnea, 
tachypnea, and end-inspiratory crackles. X-rays show linear 
densities in the lower lung fields. In the postoperative setting 
other pulmonary complications such as pulmonary embolus, 
aspiration, pneumonia, and bronchospasm should be consid­
ered, especially if associated with pleuritic chest pain, he­
moptysis, hypoxia, hypoventilation, or fever. Early postoper­
ative fever does not correlate well with atelectasis.58,59 

Risk factors include abdontinal or chest surgery (23% ab­
dontinal, 8-29% laparoscopic cholecystectomy, 54-100% in 
coronary artery bypass), inadequate preoperative education, 
cbronic lung disease (FEV, less than 1.5 L), smoking, obe­
sity, cardiac disease, age over 55, recent respiratory infection, 
muscle weakness, excessive secretions, inadequate postoper­
ative pain relief (rates decrease with patient controlled66 and 
epidural anesthesia67), and sickle cell crisis. In the perioper­
ative period, pre- and postoperative deep breathing and cough­
ing and postoperative postural drainage have been shown to 
reduce atelectasis by more than half. 60,66 Early ambulation 
and voluntary deep-breathing exercises (sustained maximwn 
inspiration with incentive spirometry-IO deep breaths with 
a 3- to 5-second inspiratory hold every 1 to 2 waking hours) 
reduce pulmonary morbidity. At the preoperative physical, the 
family physician must explain the importance of these ma­
neuvers to the patient and enlist family members in compli­
ance supervision. Smoking cessation counseling at least 2 
months prior to elective procedures should be offered. 

Lobar atelectasis produces dullness to percussion, with de­
creaaed vocal frentitus and breath sounds over the affected lobe. 
X-ray fmdings can be difficult to interpret," but may show el­
evation of the hentidiaphragrn, displacement of fissures and 
hilmn, and shift of the mediastinmn toward the collapsed lobe 
with homogeneous consolidation of the affected lobe. Lobar at­
electasis in infants most often involves the right upper lobe. 
Children are more likely to collapse the left lower or right ntid-
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die lobe. Most of these are poslpneumonic and usually clear in 
a few weeks to 3 months. Other considerations in the differ­
ential diagnosis of lobar collapse in children are foreign body 
aspiration (more commonly causes hyperinflation, 40% have 
atelectasis), congenital malfonnations of the bronchial skele­
ton, external compression from vascular or other structures, and 
chronic inflammation. Recurrent collapse is CODUnon in asthma 
and cystic fibrosis. In adults malignancies and asthma are com­
mon.70 Atelectasis should be considered when there is wors­
ening oxygenation on mechanical ventilation. 

Treatment of lobar collapse requires attention to diagnosis 
and management of underlying disease. Chest percussion and 
postural drainage with assistance of respiratory therapists or 
family members can be beneficial. Bronchoscopy is helpful 
for foreign body removal, persistent collapse not responsive 
to conservative measures, defmitive diagnosis, and direct laser 
treatment of obstructive lesions. 

Other forms of atelectasis are the patchy atelectasis of in­
fectious pneumonia in toddlers, which usually clears with treat­
ment. Rounded atelectasis is an uncommon peripheral pseudo­
tumor, 87% of which are related to asbestos exposure.61 

Widespread diffuse atelectasis due to inadequate swfactant oc­
curs in the premature infant with respiratory distress syndrome 
or from the lung injury of vapor or smoke inhalation. 

Hyperventilation 
Hyperventilation is symptomatic hypocapnea Oowering of ar­
terial Poo2) most commonly caused by mild to moderate 
asthma, anxiety, and drug or alcohol abuse. Other etiologies 
include CNS lesions, metabolic acidosis, hormone replace­
ment therapy, heart failure, pulmonary embolus, acclimatiza­
tion to high altitude, heat illness, exercise, pregnancy, and 
chronic pain. Symptoms include dypnea at rest or with min­
imal exertion, air hunger or inability to take a deep breath, 
paresthesias (circumoral or acral), chest tightness, and dizzi­
ness. Signs may be absent, but prominent upper thoracic 
movement, lack of costal expansion, decreased diaphragmatic 
breathing, and sighs and gasps may be noted. Voluntary breath­
holding time is often abnormally short «10 seconds). Symp­
toms associated with the hyperventilation provocation test do 
not correlate with hypocapnea.71 Panic attacks can be pro­
voked by breathing higher concentrations of C~. 72 A focused 
psychiatric interview should be performed to evaluate the pos­
sibility of an underlying panic disorder. 

Underlying conditions should be treated. With anxiety-re­
lated hyperventilation, explanation and reassurance are im­
portant. Controlled diaphragmatic breathing and relaxation 
training63,64 can be taught to the patient by the family physi­
cian and behavioral therapist. Associated anxiety disorders 
may require behavioral or medical treatment. 

Bronchiectasis 
Bronchiectasis is the irreversible widening of small airways. 
Often a significant lung injury such as pneumonia (bacterial, 
tuberculosis, pertussis) or foreign body aspiration precedes 

symptoms by 10 to 20 years. Cystic fibrosis, Helicobacter 
pylori colonization, Mycobacterium avium-intracellulare, 
bronchopulmonary aspergillosis, immotile cilia syndrome, 
aI-antitrypsin deficiency, hypogammaglobulinemia, rheuma­
toid arthritis, Sjogren's syndrome, and Kartagener's syn­
drome are other predisposing diseases. 

Bronchiectasis presents with chronic productive cough (pu­
rulent, noncopious, non-foul smelling, and often worse after 
lying down). Other fmdings are dyspnea, recurrent fever, 
pleurisy, hemoptysis, and sputum production with upper res­
piratory infections. Common signs are crackles, squeaks, 
rhonchi, and wheezing.65 Lung sounds may vary with cough 
and posture or be localized and persistent. Different from 
other chronic lung disease is its occurrence in nonsmokers, 
predontinance in women (70%), and chest x-ray abnormali­
ties (91 %) that show patchy chronic or recurrent infiltrates, 
or dilated and thickened airways (parallel lines, ring shadows 
in cross section) sometimes with air-fluid levels. If doubt re­
mains, high-resolution CT is diagnostic. 

Management includes pneumococcal and influenza vac­
cination, and treatment of any underlying disease such as 
gamma globulin replacement in hypogammaglobulinemia. 
Chest physiotherapy three to four times daily appears to be 
beneficial but has not been proven effective.73 Oral antibi­
otics are used to treat exacerbations 74 (amoxicillin, tetra­
cycline, or trimethoprim-sulfamethoxazole as the first line 
to cover Haemophilus injluenzae and Streptococcus pneu­
moniae) and oral or aerosolized forms are used as prophy­
laxis. Aerosolized bronchodilators75 (~2-agonists and anti­
cholinergics) and antiinflammatory agents are helpful in 
some patients. Other therapeutic considerations include ar­
terial embolization for life-threatening hemoptysis, and sur­
gery for those who have failed conservative therapy, or have 
localized disease. Aerosolized recombinant human rh 
DNase is effective for cystic fibrosis but not idiopathic 
bronchiectasis.76 
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87 
Gastritis, Esophagitis, and 
Peptic U leer Disease 

Alan M. Adelman and Peter R. Lewis 

Dyspepsia/Epigastric Pain 
Gastritis, esophagitis, and peptic ulcer disease present com­
monly with epigastric pain, or dyspepsia, Dyspepsia refers to 
upper abdominal pain or discomfort and may be associated 
with fullness, belching, bloating, heartborn, food intolerance, 
nausea, or vomiting. Dyspepsia is a common problem. De­
spite discoveries about the cause and treatment of peptic ul­
cer disease, dyspepsia remains a challenging problem to eval­
uate and treat. 

Epidemiology 
Dyspepsia is a common problem, with an annual incidence 
of I % to 2% in the general popnlation and a prevalence that 
may reach 20% to 40%, The four major causes of dyspepsia 
are nonulcer dyspepsia (NUD), peptic nlcer disease (PUD), 
gastroesophageal reflux disease (GERD), and gastritis. NUD, 
PUD, GERO, and gastritis account for more than 90% of all 
causes of dyspepsia. Other, less common causes of dyspep­
sia are cholelithiasis, irritable bowel disease, esophageal or 
gastric cancer, pancreatitis, pancreatic cancer, Zollinger-Elli­
son syndrome, and abdontinal angina (see Chapters 89, 90, 
and 93). Patients who seek medical attention for dyspepsia 
are more likely to be concerned about the seriousness of the 
symptom, worried about cancer or heart disease, and experi­
encing more stress than individuals who do not seek medical 
attention for dyspepsia. 

Presentation 
No single symptom is helpful for distinguishing between the 
causes of dyspepsia, but some patient characteristics are pre­
dictive of serious disease. For example, as single symptoms, 
nocturnal pain, relief of pain by antacids, worsening of pain by 
food, anorexia, nausea, and food intolerance are not helpful for 

distingnishing the causes of dyspepsia. Patients older than 45 
years or with alarm symptoms (i.e., weight loss, dysphagia, per­
sistent vontiting, gastrointestinal bleeding, hematemesis, me­
lena) are more likely to have serious underlying disurder. With 
the possible exceptions of peptic ulcer disease and duodenitis, 
there was no association of clinical value between endoscopic 
findings and dyspeptic symptoms. It is important to inquire 
about the use of nonsteroidal antiinflammatory drugs 
(NSAIDs), as their use is a frequent cause of peptic nlcer dis­
ease. To summarize, symptoms are not useful for differentiat­
ing the causes of dyspepsia. 

General Approach 
Individuals with evidence of complications ofPUD (e.g., gas­
tric outlet obstruction or bleeding) or systentic disease (e.g., 
weight loss, anemia) should be promptly evaluated. Because 
age is the strongest predictor of finding "organic" disease on 
endoscopy, individuals over the age of 45 years should be 
thoroughly evaluated. For the remaining patients there are 
three commonly used strategies for the evaluation and man­
agement of dyspeptic symptoms: (I) empiric therapy: (2) 
evaluation, usually with endoscopy, for a specific cause of 
the dyspeptic symptoms; and (3) test for Helicobacter pylori 
and treat if positive (test and treat). 

Empiric treatment for dyspepsia consists of standard an­
tiacid therapy (Table 87.1). Histantine-2 receptor antagonists 
(H2RA) are available over-the-counter. If an H2RA or proton 
pump inltibitor (PPI) fails to relieve symptoms, further 
workup should be undertaken. A recent review showed that 
PPls, while more costly, are more effective than other anti­
acid agents in relieving symptoms. 1 

The second approach to the patient with dyspepsia is thor­
ough evaluation for a specific cause of the dyspeptic symp­
toms. When available, upper endoscopy is the preferred pro­
cedure. Although an upper gastrointestinal (UGJ) series is less 
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Table 87.1. Usual Daily Dosage of Antiacid Medications 

Generic (brand) name Usual daily dosage 
Average wholesale 
price (AWP)' ($)b 

Antacids (Maalox, Mylanta) 15-30 mL 0.5 hour and 2 hours after meals 
and at bedtime 

30-60 

Histamine-2.receptor antagonists 
Cimetidine (Tagamet) 
Famotidine (Pepcid) 
Nizatidine (Axid) 
Ranitidine (Zantac) 

Sucralfate 
Proton pump inhibitors 

Omeprazole (Prilosec) 
Lansoprazole (Prevacid) 
Rabeprazole (Aciphexl 
Esomeprazole (Nexium) 

Pantoprazole (Protonix) 

800 mg hs 
20 mg bid 
150 mg bid 
150 mg bid 
1 qid 

20-40 mg qd 
15-30 mg qd 
20 mg qd 
20-40 mg qd 
40 mg qd 

62 
104 
94 
89 
88 

125-178 
114-116 

114 
120 
90 

ilSource for AWP: Red Book. Montvale, NJ: Medical Economics Company, Inc. Accessed Internet version at http://physician. 
pdr.net/physicianlstatic.htm?path=controlled/searchredbook.htm on July 11, 2001. Where multiple generic equivalents are avail­
able, the least expensive AWP is listed. 
bAmount rounded to the nearest dollar. 

expensive and may be more readily available, it has a false­
negative rate that exceeds 18% in some studies and a false­
positive rate of 13% to 35%. In addition, the UGI series is 
poor for diagnosing GERD and gastritis, two of the most com­
mon causes of dyspepsia. A negative UGI does not rule out 
disease, and if indicated, further evaluation with upper en­
doscopy should be pursued. Although more expensive, upper 
endoscopy has lower false-positive and false-negative rates, 
biopsies can be undertaken, and testing for H. pylori can be 
performed. 

The third common approach to the evaluation of patients 
with dyspepsia is to test for H. pylori and treat if positive. (For 
further infonnation on the evaluation and treatment of H. py­
lori, on Peptic Ulcer Disease, below.) This approach is favored 
by recently published American and Canadian guidelines2.3 
Several decision analyses also support this approach.4.' And fi­
nally, several reviews6,7 and clinical trials also favor the test­
and-treat approach for the patient with dyspepsia.8-11 

The eradication of H. pylori in patients with NUD (with 
negative endoscopy) is controversial. A meta-analysis by 
Moayyedi et a112 showed a small but statistically significant 
benefit to eradication, while a more recent meta-analysis by 
Laine et all3 showed no benefit. 

Gastroesophageal Reflux Disease 
Gastroesophageal reflux disease (GERD) is a common prob­
lem. About 10% of the general population report heartburn 
daily and 15% to 40% experience it monthly. Lifetime esti­
mates of GERD symptoms in the general population may be 
greater than 50%.14 The incidence of GERD increases during 
pregnancy and with obesity and tobacco use. Several factors 
may lead to GERD including hiatal hernia, incompetence of 
the lower esophageal sphincter (LES), inappropriate LES re­
laxation, impaired esophageal peristalsis and acid clearance. 
impaired gastric emptying, and repeated vomiting. Exposure 

to excessive acid or pepsin can lead to damage of the 
esophageal mucosa, resulting in inflammation and ultimately 
scarring and stricture fonnation. Medications (e.g., theo­
phylline, calcium channel blockers, and f:l-adrenergic ago­
nists), foods (e.g., caffeine and chocolate), and alcohol may 
lower LES pressure and lead to GERD. Medications such as 
alendronate (Fosamax) may cause local irritation of the esoph­
agus. GERD may occur as an isolated entity or as part of a 
systemic disorder such as scleroderma GERD is a risk fac­
tor for esophageal adenocarcinoma, one of the fastest grow­
ing cancers in the United States. 

Presentation 
The most reliable symptom of GERD is heartburn, a ret­
rostemal burning sensation that may radiate from the epigas­
trium to the throat. Patients may also complain of pyrosis or 
water brash, the regurgitation of bitter-tasting material into 
the mouth. Belching is frequently described. Symptoms may 
be worse after eating, bending over, or lying down. Noctur­
nal symptoms may awaken the patient. GERD can cause res­
piratory problems including laryngitis, chronic cough, aspi­
ration pneumonia, and wheezing. Atypical chest pain can also 
be caused by GERD (see Chapter 76). Finally, patients may 
complain of hoarseness, a globus sensation, odynophagia 
(pain with swallowing), or dysphagia. 

Diagnosis 
A young patient with no evidence of systemic illness requires 
no further workup and can be treated empirically. Older pa­
tients, particularly those with the complaint of odynophagia 
or dysphagia, require evaluation to rule out tumor or stricture. 
Upper endoscopy is the evaluation of choice. Ambulatory 
24-hour pH monitoring is the most sensitive test for demon­
strating reflux if endoscopy is negative. A barium swallow 
study or esophageal manometry may be necessary if a motil-



ity disorder is suspected, as endoscopy is often normal in pa­
tients with this problem. 

Management 
GERD is treated by both nonphannacologic and phannaco­
logic means. I5,16 It is important to note that whereas patients 
with mild disease may respond to nonpharmacologic treat­
ment, patients with moderate to severe symptoms or recur­
rent disease must continue to observe lifestyle changes while 
drug therapy is added or intensified. 

All patients with GERD should be advised to reduce weight 
(if over their ideal body weight)_ avoid large meals (especially 
several hours before going to sleep), refrain from lying down 
after meals, and refrain from wearing tight clothing around 
the waist. Patients who experience nocturnal symptoms often 
find relief by putting the head of the bed on blocks 4 to 6 
inches in height. Sleeping on more pillows or on a wedge may 
be less effective because of nocturnal movements. Because 
nicotine lowers LES pressure, smoking cessation is recom­
mended. Medications and foods that can lower LES pressure 
as well as alcohol should be avoided. 

Patients who do not respond to lifestyle and medication 
changes alone are treated with pharmacologic agents. The 
phannacologic treatment of GERD can be approached as a 
stepwise process. For mild, intermittent symptoms, antacids 
or over-the-counter H2RAs can be used. For persistent or se­
vere symptoms, prescription-strength H2RAs or PPls are the 
mainstay of treatment, although other agents are available. 
H2RAs can be tried first and, if ineffective, PPls can be sub­
stituted. Once a patient's symptoms are controlled, a trial of 
decreasing the dose of medication (e.g., from twice daily to 
once daily) or switching from the more expensive PPIs to less 
expensive H2RAs may be warranted. 

H2RAs suppress acid secretion by competing with hista­
mine, thereby blocking its effect on parietal cells of the stom­
ach. HzRAs are effective, but both daytime and nocturnal acid 
production must be inhibited; therefore, twice-daily dosing is 
recommended rather than just nocturnal dosing. If symptoms 
are controlled for 6 to 8 weeks, just nocturnal dosing to con­
trol symptoms can be tried. For severe or refractory GERD, 
doubling the standard dose of H2RAs may be effective. Com­
bining H2RAs with a prokinetic agent may be better than us­
ing either agent alone. 

PPls irreversibly block the final step in parietal cell acid 
secretion and are the most potent antisecretory agents avail­
able. In more severe GERD, PPIs are more efficacious than 
H2RAs for symptom control including extraesophageal man­
ifestations, esophageal healing, and reducing the risk of stric­
ture formation and recurrence. I7 PPIs are less effective when 
taken on an as-needed basis. They are effective when dosed 
daily before breakfast, although some patients may require 
twice daily (before meals) dosing to achieve symptom con­
trol andlor esophageal healing. PPIs are the treatment of 
choice for erosive esophagitis. Side effects (chiefly headache 
and diarrhea) resulting in medication discontinuation are rare. 
As is true for H2RAs, different PPls, while having different 
phannacokinetic properties at equivalent doses, are roughly 
comparable in tenns of clinical efficacy. Patients unrespon-
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sive to one H2RA or PPI may be responsive to another agent 
within the same medication class. Rarely, patients unrespon­
sive to PPls may respond to H2RAs. 

Prokinetic agents can increase esophageal contraction am­
plitude, increase LES pressure, and accelerate gastric empty­
ing, three of the most significant motility problems in the 
pathogenesis of GERD. Metoclopramide, the only prokinetic 
drug available, is a dopamine antagonist that can cause ex­
trapyramidal symptoms and, rarely, tardive dyskinesia. It is 
considered a second-line agent for GERD. 

Sucralfate has also been shown to be efficacious for mild 
to moderate GERD. Sucralfate is a snllated disaccharide that 
appears to protect against acid by local effects on the mucosa. 

For the minority of patients with GERD who require main­
tenance medication, periodic examination, coupled with efforts 
to try to reduce medication, is warranted. A concern in pa­
tients with chronic GERD is Barrett's esophagus. Barrett's 
esophagus is metaplasia of the cells of the distal esophagus 
and is considered a precancerous lesion. The risk of develop­
ment of adenocarcinoma of the esophagus may be as high as 
2%. Unfortunately, neither aggressive medical therapy nor sur­
gical therapy for GERD has been shown to alter the progres­
sion between Barrett's esophagus and esophageal adenocarci­
noma. 18 There is uncertainty as to the efficacy and optimal 
frequency of endoscopic surveillance of patients with Barrett's 
esophagus. When dysplasia, the stage between metaplasia and 
adenocarcinoma, is identified, the recommended frequency of 
surveillance with esophagogastroduodenoscopy (EGO) and re­
peat biopsy varies, depending on the severity of dysplasia. 

Individuals who are intolerant or unresponsive to optimal 
medical therapy are suitable operative candidates. Other in­
dications for surgery are young age, nonadherence to medical 
therapy, or complications of GERD, such as recurrent 
esophageal strictures or bleeding. Surgical approaches to 
GERD attempt to create a more functional LES, limiting the 
potential for pathologic reflux of gastric contents. Although 
a V A Cooperative Trial comparing medical to surgical ther­
apy reported iruproved results for the surgical cohort, a I ().. 
year follow-up to this study showed no difference between 
the groups in terms of patient satisfaction, symptoms, and 
complications, including cancer.19 Of note, 62% of the sur­
gery group reported regular use of antireflux medications. La­
paroscopic procedures provide effective treatment without the 
morbidity of open procedures. A case series of patients treated 
with laparoscopic surgery reported rare postoperative med­
ication use.20 

Peptic Ulcer Disease 
Most peptic ulcers are caused by either H. pylori or NSAIDs. 
Although infection with H. pylori appears to be common, 
most individuals with H. pylori do not develop ulcers. Peptic 
ulcers may involve any portion of the UGI tract, but ulcers 
are most often found in the stomach and duodennm. Duode­
nal ulcers are approximately three times as common as gas­
tric ulcers. About 10% of the population snffers from duode­
nal ulcers at some time in their lives. In the past, PUD was 
marked by periods of healing and recurrence. Successful treat-
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ment of ulcers associated with H. pylori infection greatly di­
minishes recurrences. 

Presentation 
Epigastric pain is the most common presenting problem of 
both duodenal and gastric ulcer disease. The pain may be de­
scribed as gnawing, burning, boring, aching, or severe hunger 
pains. Patients with duodenal ulcers typically experience pain 
witltin a few hours after meals and complete or partial relief 
of pain with ingestion of food or antacids. Pain in gastric ul­
cer patients is more variable; pain may worsen with eating. 
Both duodenal and gastric ulcers may occur and recur in the 
absence of pain. Pain is variable among patients with both 
kinds of ulceration and correlates poorly with ulcer healing. 
Physical examination usually reveals epigastric tenderness 
midway between the xiphoid and wnbilicus, but maximal ten­
derness is sometimes to the right of midline. Other findings 
may include a succussion splash due to a mixture of air and 
fluid in the stomach when gastric outlet obstruction results 
from an ulcer in the duodenum or pyloric channel or abdom­
inal rigidity is apparent in the presence of perforation. 

Diagnosis 
There are two ways that PUD may be diagnosed. First, an ul­
cer may be diagnosed by either radiographic studies or en­
doscopy. Although duodenal and gastric ulcers can be diag­
nosed by UGI studies, when available, upper endoscopy is 
the investigation of fmt choice. Gastric ulcers more than 3 
cm in diameter or without radiating mucosal folds are more 
likely to be malignant. In addition to the indications listed 
earlier in the chapter, endoscopy should be considered in pa­
tients with negative radiographic studies, those with a history 
of deformed duodenal bulbs (thus making radiographic ex­
amination difficult), and in patients with GI bleeding. Han 
ulcer is diagnosed endoscopically, a rapid Campylobacter-like 
organism urease test (CLOtest) is a quick, sensitive test for 
determining the presence of H. pylori. False positives are un­
common, and false negatives occur in approximately 10% of 
cases. The presence of H. pylori can also be determined his­
tologically and by culture. Culture with drug sensitivities is 
important when drug resistance is suspected. 

In the second approach, test and treat, a patient is tested for 
H. pylori and if positive, antibiotic therapy can be initiated 
without documenting an ulcer. There are several ways that H. 
pylori infection can be documented. Both qualitative (sensi­
tivity 71 %, specificity 88%) and quantitative [enzyme-linked 
inununosorbent assay (ELISA): sensitivity 85%, specificity 
79%1 serology tests are available. The stool antigen test is 
more accurate than serology tests (sensitivity 92%, specificity 
88%). Urea breath test, using a carbon isotope (13C or '''<:), 
is the most accurate noninvasive test (sensitivity 95%, speci­
ficity %%).21 The use of proton pump inhibitors, bismuth 
preparations, and antibiotics can suppress H. pylori and lead 
to false-negative results. 

Most patients, especially those who are asymptomatic post­
treatment, do not require documentation of eradication of H. 
pylori. H one wishes to test for cure, a urea breath test (4 

weeks after therapy) or stool antigen test can be perfonned. 
A falling ELISA titer (1,3, and 6 months after therapy) may 
also be used to document eradication. H a repeat endoscopy 
is performed, a CLOtest may be used. 

Treatment 
All patients with PUD who smoke should be advised to stop. 
Smoking can delay the rate of healing of ulcers. If PUD is 
associated with the use of an NSAID, the NSAID should be 
discontinued and traditional antiulcer therapy begun with ei­
ther an H2RA or PPI. H the NSAID cannot be stopped, then 
a PPI or misoprostol should be started. For patients who test 
positive for H. pylori, antibiotic treatment should be given. A 
number of drug regimens have been shown to be effective 
(Table 87.2).22 H not part of the antibiotic regimen, a H2RA 
or PPI should be added to hasten pain relief. Patients with 
H. pylori-negative ulcers are treated with traditional antiacid 
agents alone for 4 to 6 weeks. There is no evidence that the 
use of two or more antiacid agents (e.g., sucralfate and an 
H2RA) offers any advantage over the use of a single antiacid 
agent. 

There are a nwnber of problems with the current antibiotic 
regimens. First, compliance may be a problem because of cost, 
duration of therapy, and side effects. GI side effects can oc­
cur with metronidazole, amoxicillin, and clarithromycin. 
There is a trade-off between better compliance with the 
shorter duration of therapy and better eradication rate with 
longer duration of therapy. A second problem is the emer­
gence of antibiotic resistance against both metronidazole and 
clarithromycin, which favors the use of triple-drug regimens. 

All H2RAs effectively heal ulcers in equipotent doses 
(Table 87.1). About 75% to 90% of ulcers are healed after 4 
to 6 weeks of therapy. The PPls heal ulcers more quickly than 
H2RAs, but healing rates at 6 weeks are not sigrtificantly im­
proved over those with H2RAs. PPIs should be considered for 
patients with severe symptoms, gastric ulcers, a potential for 
complications, or with refractory disease. Healing rates with 
sucraHate (Caralate) are comparable to those with H2RAs. 
There are no significant side effects. 

Table 87.2. Treatment for Eradication of Helicobacter 
pylori-Associated Peptic Ulcer Diseasea22 

Therapies with proton pump inhibitor (ppl)b 
PPJ + metronidazole 250 mg qid + clarithromycin 500 mg 

bid-tid 
PPI + amoxiei"in 1000 mg bid or 500 mg qid + 

clarithromycin 500 mg bid--tidc 

PPJ + bismuth subsalicylate 2 tablets qid + metronidazole 
250 mg qid + tetracycline hydrochloride 500 mg qid 

Other 
Bismuth subsalicylate 2 tablets qid + metronidazole 250 

mg qid + tetracycline hydrochloride 500 mg qidd 
aAIl regimens are given for 14 days. 
bcontinue PPJ for total of 28 days 
'lansoprazole/clarithromycin/amoxicillin available as Prevpac. 
dAvailable as Helidac; in addition, give H2-receptor blocker for 
28 days. 



Prostaglandins protect the gastric mucosa, possibly by en­
hancing mucosal blood flow. Misoprostol, a prostaglandin EJ 
analogue, can be used to prevent ulcers due to NSAIDs. Miso­
prostol also heals ulcers at approximately the same rate as 
HzRAs. but severe diarrhea may limit patient compliance. 
Stimulation of uterine contractions and induction of abortions 
are the most serious side effects of misoprostol. 

Dietary therapy is now limited to the elimination of foods 
that exacerbate symptoms and the avoidance of alcohol and 
coffee (with or without caffeine) because alcohol and coffee 
increase gastric acid secretion. 

Refractory Ulcers and Maintenance Therapy 
Most duodenal ulcers heal within 4 to 8 weeks of the start of 
therapy. After 12 weeks of therapy, 90% to 95% of ulcers are 
healed. Higher doses of HzRAs (e.g., ranitidine 600-1200 
mg/day) or PPls may be used to heal refractory ulcers. Gas­
tric ulcers heal more slowly than duodenal ulcers, but 90% 
are healed after 12 weeks of therapy. PPls are the drog of 
choice for gastric ulcers. 

Individuals with persistent or recurrent symptoms after 
therapy should be reevaluated. Compliance with previous rec­
ommendations and a search for NSAID use should be re­
viewed. Endoscopy should be performed to document heal­
ing. Drug resistance may be a factor in persistence of ulcers 
secondary to H. pylori. Gastric cancer should be excluded by 
biopsy if a gastric ulcer remains unhealed (see Gastric Can­
cer, below). Zollinger-Ellison syndrome is also considered in 
the case of refractory ulcers. 

In patients successfully treated for H. pylori or who have 
discontinued the use of NSAIDs, maintenance treatment with 
H2RAs or PPls should not be needed. Patients with ulcers in 
the absence of H. pylori, complicated PUD (e.g., bleeding or 
perforation), a history of refractory u\ceration, age greater 
than 60 years, or a deformed duodenum are candidates for at 
least 1 year of maintenance therapy with H2RAs or PPls. 

Gastritis/Gastropathy 
Gastritis represents a group of entities characterized by his­
tologic evidence of inflammation. Gastropathy is character­
ized by the absence of histologic evidence of inflammation 
of the gastric mucosa. Both gastritis and gastropathy may be 
either acute or chronic. It may be difficult to distinguish the 
two entities by clinical, radiographic, and visual endoscopic 
examinations. Gastritis and gastropathy may occur simulta­
neously and/or overlap with conditions such as GERD or 
PUD, or may be a manifestation of less common conditions 
such as Crohn's or celiac disease or sarcoidosis. 

Acute gastritis may be due to infections (mainly H. pylori; 
less commonly viral, fungal, mycobacterial, or parasitic 
causes), autoimmune conditions (e.g., pernicious anemia), and 
chronic acid suppression. Histologic variants of uncertain 
cause include lymphocytic and eosinophilic gastritis. Gas­
tropathy is commonly due to medications [e.g., NSAIDs in­
cluding aspirin and cyclooxygenase-2 (COX-2) inhibitors, 
bisphosphonates, potassium, and iron], alcohol, refluxed bile, 
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ischemia ("stress," as is seen in patients with shock, sepsis, 
trauma, or bums), or vascular congestion (as in portal hyper­
tension or congestive heart failure). 

Chronic gastritis may be preceded by episodes of sympto­
matic acute gastritis (e.g. H. pylon) or present without prior 
warning, with dyspepsia and constitutional symptoms. H. py­
lori is the most common cause of chronic gastritis, this effect 
may be accentuated in patients receiviI\g chronic PPI therapy. 
Pernicious anemia may be associated with chronic gastritis. 

Taken together these conditions range in presentation from 
asymptomatic to life threatening. Of particular interest to the 
clinician are acute and chronic erosive changes that may be 
complicated by symptomatic anemia or frank hemorrbage 
(presenting with melena or hematemesis-see Upper Gas­
trointestinal Bleed, below) and chronic atrophic changes that 
may progress to gastric cancer. Treatment consists of man­
aging the underlying disease and removing gastric irritants. 

Upper Gastrointestinal Bleed 
Upper gastrointestinal bleed is defined as GI blood loss above 
the ligament of Treitz. If the bleeding is clinically evident, it 
may present in one of three ways. Hematemesis may be bright 
red or coffee-grounds-appearing material and usually means 
active bleeding. Melena signifies that the blood has transited 
through the GI tract, causing digestion of blood. Melena may 
also be caused by lower GI bleeding. And finally, although 
uncommon, an UGI bleed may present as hematochezia if 
bleeding is brisk. If subacute or chronic, the UGI bleed may 
be discovered during the workup of iron-deficiency anemia 
or hemoccult positive stools. 

Causes 
The four most common causes of DGI bleeding are peptic ul­
ceration, gastritis/gastropathy, esophageal varices, and esoph­
agogastric mucosal tear (Mallory-Weiss syndrome). The 
causes of gastritis/gastropathy are described above. Bleeding 
due to varices is usually abrupt and massive. Varices may be 
due to alcohol cirrhosis or any other cause of portal hyper­
tension such as portal vein thrombosis. Mallory-Weiss syn­
drome classically presents with retching followed by he­
matemesis. Other causes of UGI bleeding include gastric 
carcinoma, lymphoma, polyps, and diverticula. 

Diagnosis and Management 
The diagnosis and management of the patient with uor bleed­
ing depends on the site and extent of bleeding. Vomitus and 
stool should be tested to confirm the presence of blood. Ini­
tial management for all patients includes assessment of vital 
signs including orthostatic changes. Patients with significant 
blood loss should be typed and matched for blood replace­
ment and large-bore intravenous lines placed for fluid and 
blood replacement. 

A nasogastric tube should be placed and the aspirate tested 
for blood. Absence of blood may mean that the bleeding has 
ceased. If the aspirate consists of red blood or coffee-grounds 
material, the stomach is lavaged with saline. 



752 Alan M. Adelman and Peter R. Lewis 

Once the patient is hemodynamically stable, upper en­
doscopy can he performed. Rapid upper endoscopy upon pres­
entation of patients in stable condition may hasten diagnosis 
and limit hospitalization.23 Endoscopy may not reveal an ob· 
vious source of bleeding in cases of resolved blood loss due 
to Mallory-Weiss tears or vascular malfonnations, or distal 
duodenal lesions. Massive hemorrhage from varices can make 
endoscopy useless. The other more common causes will be 
readily apparent. If the patient continues to bleed and a source 
has not been identified, a tagged red blood cell scan or an­
giography may be used to identify the source of bleeding. Up­
per endoscopy can he therapeutic as well as diagnostic. Scle­
rotherapy or ligation of esophageal varices can be performed 
through the endoscope. A variety of endoscopic treatments 
are available for bleeding peptic ulcers including thermal co­
agnlation, injection therapy with alcohol or epinephtine, and 
endoclips. 

When bleeding is refractory to medical and endoscopically 
administered therapies, interventional radiological (e.g., em­
bolization or transjugular intrahepatic portasystemic shunt, 
TIPS) or surgical (resection or shunting) interventions should 
be considered. 

There are two additional therapies for bleeding varices. Pe­
ripherally administered somatostatin or balloon tamponade 
are effective alternative treatments for bleeding varices. 

Prevention of GI bleeding is more effective than lreabnent. 
Treatment of H. pylori-positive PUD or maintenance therapy 
for H. pylori-negative PUD may decrease subsequent bleed­
ing episodes. Nonselective beta-blockers (propranolol or 
nadolol) can prevent and reduce the mortality rate associated 
with GI bleeding in patients with cirrhosis and varices. 

Gastric Cancer 
While the incidence of distal gasttic cancer has declined sig­
nificantly in the United States since the 1930s, there has been 
an increase of proximal stomach cancers. African-American 
males have a higher incidence of gastric adenocarcinoma. In­
dividuals moving from Japan to the United States lower their 
risk of gastric cancer, suggesting that dietary and environ­
mental factors play roles in the pathogenesis of this disorder. 
Additional risk factors include gastric polyps, Barrett's esoph­
agus, subtotal gastric resection, and chronic gastritis. Ninety 
percent of the gastric cancers are adenocarcinomas; lym­
phomas (the stomach is the most common extranodal site of 
lymphoma) and leiomyosarcomas comprise the remainder. 

Early gastric cancers are usually asymptomatic. As the can­
cer grows, patients may complain of anorexia or early sati­
ety, vague discomfort, or steady pain. Weight loss, nausea and 
vomiting, and dysphagia (more common with proximal can­
cers) may also he present. Rarely, paraneoplastic manifesta­
tions occur. The physical examination is usually nonoal in 
patients with early disease, but a palpable abdominal mass or 
supraclavicular nodes, enlarged liver, or ascites may be pres­
ent with advanced or metastatic disease. Patients with gastric 
cancer may present with GI bleeding, overt or otherwise oc­
cult, although this represents a minority of presentations. 

Upper gastrointestinal (UGI) x-ray studies can usually de­
tect gastric cancer. In younger patients (<45 years) without 
alarming symptoms, UGI is adequate to diagnose a benign 
gasttic ulcer. These patients should he followed radiographi­
cally to ensure healing of the ulcer. Benign gastric ulcers 
should heal within 6 to 12 weeks. If an ulcer is suspicious in 
appearance, alarming symptoms are present, or the patient is 
>45 years of age, EGD with biopsy is the preferred proce­
dure. If the initial biopsies are benign, then endoscopy should 
he repeated at 12 weeks to ensure that the ulcer has healed 
completely. 

While surgical treatment is the only definite chance for a 
cure, unfortunately only one third of patients present early 
enough to achieve a surgical cure. Despite advanced surgical 
treatments 5-year survival rates remain low. Postoperative 
(adjuvant) chemotherapy with or without radiation for patients 
undergoing tumor resection may be recommended. 
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Diseases of the Large and Small Bowel 

David M. James 

Infectious Diarrhea Syndromes enterotoxigenic E. coli, or the protozoa E. histolytica and 
G.lamblia. 

After upper respiratory tract infections, acute gastroenteritis 4. Has there been consumption of undercooked poultry or 
is the second most common illness in the United States. Most hamburger meat? This might suggest Salmonella or en­
cases are brief and self-limited, however, the attack rate is es­
timated at 1.5 to 1.9 attacks per person per year, and is ulti­
mately responsible for 10,000 deaths per year nationally.] Vi­
ral organisms are the most common cause of infectious 
diarrhea; however, bacterial pathogens including Shigella, 
nontyphoidal Salmonella, Escherichia coli, Campylobacter 
jejuni, and Yersinia account for the most severe episodes. Pro­
tozoal gastroenteritis caused by Entamoeba histolytica and 
Giardia lamblia is common in travelers, and may produce in­
tennittent symptoms (also see Chapter 9). 

Socioeconomic conditions and living conditions playa dis­
tinct role in the attack rate of enteric infection. Contaminated 
water sources, undercooked foods (especial1y meats), institu­
tionalization, and inadequate sanitation are major risk factors 
for enteric infection. 

Clinical Approach to the Patient with 
Acute Diarrhea 
A complete history and physical examination should be con­
ducted to address the following issues: 

1. Does the diarrhea originate in the large or small intestine? 
Small-bowel pathology is usually associated with frequent, 
large-volume stools described as watery and related to eat­
ing. Large-bowel diarrhea is usually more frequent, with 
smaller stool volumes (1-2 Uday) and may be associated 
with tenesmus and bloody stools. 

2. Are there other contacts with similar illness? Viral diar­
rhea commonly presents in clusters of affected patients; 
this is especially true of infections contacted in day-care 
centers, schools, or health care institutions. 

3. Has there been recent travel? Possible causes could include 

terohemorrhagic E. coli. 
5. Has there been any antibiotic use within the previous 6 

weeks, suggesting a postantibiotic colitis with Clostridium 
difficile overgrowth? 

6. Are there any other predisposing medical conditions for di­
arrhea, especially diabetes, mv disease, or bowel surgery? 

If the illness is prolonged, consider the following diagnos­
tic investigations: 

1. Stool examination for fecal leukocytes (bacterial infec­
tion), culture and sensitivity, ova and parasites, and C. dif­
jicile toxin. 

2. In cases that are culture-negative, a nonprepped flexible 
sigmoidoscopy or colonoscopy may be indicated for seri­
ously ill patients. 

3. If no colon pathology is identified, consider an esopha­
gogastroduodenoscopy (EGD) with small-bowel biopsies. 

Viral Infections 
Viral enteric infection is responsible for the majority of gas­
trointestinal complaints seen in the office or emergency de­
partment. Patients may present with one or more symptoms 
of diarrhea, nausea, fever, abdominal pain or cramping, 
headache, and general malaise. Causative viral agents include 
echoviruses, reoviruses (especially Norwalk virus), and ade­
noviruses. In the majority of patients, however, the specific 
viral agent remains unidentified. Z 

Physical examination of the patient may reveal hyperactive 
bowel sounds, and mild lower abdominal discomfort with pal­
pation. If history and physical examination are insufficient to 
make a diagnosis, obtain a complete blood count (CBC) and 



a stool sample. The CBC should reveal a nonnal white blood 
cell count with a slight lymphocytosis. Stool examination re­
veals an excess of water without pus or blood. 

Treatment includes fluid replacement, either orally or par­
enterally. Outpatient therapy should restrict solid food and 
dairy products for 24 to 48 hours, while encouraging oral re­
hydration with an appropriate electrolyte/glucose solution 
[Pedialyte, Gastrolyte, or other World Health Organization 
(WHO)-approved oral rehydration solution]. Stool cultures 
may be obtained to exclude other etiologies. In most patients, 
the diarrhea typically subsides by 3 to 5 days. The diet may 
be advanced as tolerated. If vomiting is severe, hospital ad­
mission for parenteral fluid rehydration is warranted, espe­
cially in the very young or elderly patient. 

Bacterial Infections 
Bacterial enteric infections are associated with the gastroin­
testinal symptoms of diarrhea, vomiting, and abdominal dis­
comfort. The symptoms result as a direct effect of bacterial 
toxin on the intestinal wall stimulating secretion of water into 
the intestinal lumen, or by the actual invasion of bacteria into 
the intestinal wall. 

Escherichia coli 
This bacterium may cause diarrhea by either of the previously 
mentioned mechanisms. At least five fonos of gastroenteritis 
may result, including enteropathogenic, enterotoxigenic, en­
teroinvasive, enterohemorrhagic, and enteroadherent types. 
Diagnosis is often difficult, because E. coli is found com­
monly in the stool as normal flora. The enterotoxigenic type 
of gastritis is associated with travel (traveler's diarrhea), while 
enterohemorrhagic gastritis may be associated with under­
cooked poultry or hamburger meat. Most cases of coliform 
gastroenteritis are brief and the symptoms of fever, diarrhea, 
and abdominal cramps are self-limited. However, the entero­
hemorrhagic variety may produce severe illness with bloody 
diarrhea and possibly hepatorenal failure in very young pa­
tients or the elderly.1 

In patients with significant symptoms and suspected inva­
sive disease, a Gram or Wright stain of the stool reveals nu­
merous polymorphonuclear leukocytes and erythrocytes. 
Stool cultures should be obtained to exclude other bacterial 
agents. Treatment is supportive, providing fluid supplemen­
tation and antispasmodic agents. Chronic cases of E. coli 
enteritis may require antibiotic therapy for resolution 
(ciprofloxacin 250--500 mg po bid is a reasonable choice). 

Salmonella 
Five distinct clinical syndromes are associated with Salmo­
nella infections: (I) gastroenteritis (about 75% of infections); 
(2) bacteremia with and without gastrointestinal involvement 
(10% of cases); (3) typhoidal "enteric" fever (8% of cases); 
(4) localized infections in bones, joints, and meninges (5%); 
and (5), a symptomatic calrier gallbladder state. 

Salmonella enteritidis, serotype typhimurium, produces a 
typical case of mild gastroenteritis with headache, nausea, 
vomiting, diarrhea, and fever lasting for 2 to 4 days. Solid 
food restriction, antispasmodic agents, and fluid and elec-
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trolyte repletion are effective treatment. Other serotypes may 
produce a more severe illness lasting up to 3 weeks, occa­
sionally accompanied by bacteremia. Stool examination in 
these cases will reveal fecal leukocytes, and culture is required 
to identify the organism. Antibiotics are generaliy not required 
in patients with mild illness who are not bacteremic, as the 
drugs will only prolong the carrier state. Patients with more 
severe illness or documented bacteremia may require hos­
pitaiization for IV fluid therapy, and treatment with 
ciprofloxacin 400 mg IV ql2h, or 500 mg po ql2h for 10 
days, or trimethoprim-sulfamethoxazole (TMP-SMX) one DS 
tablet bid for 14 days.' 

Campylobacter jejuni 
Campylobaeter jejuni is probably the most common cause 
of inflammatory diarrhea in developed countries. Infection 
may vary from an asymptomatic case to severe enterocoli­
tis. A typical episode begins with fever and malaise, fol­
lowed within 24 hours by nausea, vomiting, diarrhea, and 
abdominal pain. The diarrhea is profuse, and contains blood 
and leukocytes. Infection is usually self-limited, and lasts 
less than I week. Reservoirs of infection include contami­
nated water, milk, meat, and poultry; also implicated are do­
mestic pets, especially cats and dogs. Diagnosis may not be 
obvious from history and physical examination, thus stool 
culture is mandatory for accurate diagnosis.4 Treatment in­
cludes fluid repletion, and in severe cases, antibiotic treat­
ment with ciprofloxacin 500 mg po bid for 7 days, or TMP­
SMX one DS tablet bid for 7 days. 

Yersinia 
Yersinia enterocolitica is responsible for a spectrum of ill­
ness, ranging from simple gastroenteritis to invasive ileitis 
and colitis. In older children and adults, Yersinia infections 
may cause a mesenteric adenitis, with symptoms mimicking 
acute appendicitis. Diarrhea is a fairly constant feature, with 
fever and abdominal cramping generally accompanying the 
diarrhea. Duration of illness ranges from 14 to 46 days. In­
terestingly, Yersinia infection may cause radiographic find­
ings similar to those seen with Crohn's colitis, including 
bowel wall nodularity, mucosal thickening, and aphthous ul­
ceration. The illness is usually self-limited, and antibiotics are 
often not necessary. 5 

Shigella 
Shigella organisms may cause a severe, invasive diarrhea 
(dysentery), especially in infants and the elderly. The diarrhea 
is frequent, bloody, and mucoid, due to the invasion of the 
colonic epithelium by the organism. The clinical course is 
biphasic, beginning with watery diarrhea, malaise, and fever; 
this is followed by tenesmus and frank dysentery within 24 
hours. Children seem to have milder infections, lasting I to 3 
days; symptoms in adults persist for 7 days. In severe cases, 
symptoms may last 2 to 4 weeks. The stool will contain pus 
and blood, and a stool culture is mandatory for accorate diag­
nosis. Therapy involves fluid and salt repletion, as well as an­
tibiotics (ciprofloxacin 500 mg po bid, or TMP-SMX one DS 
tablet bid; either drug is used for a 2-week course). 
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Protozoal Gastroenteritis 
The most common causes of protowal gastroenteritis in the 
United States are E. histolytica and G. lamblia. Amebiasis 
may produce either an intermittent diarrheal syndrome, or a 
severe, fulminating illness with a presentation similar to that 
of inflammatory bowel disease. Giardiasis produces a more 
chronic diarrheal illness often accompanied by epigastric dis­
tress due to the duodenal infestation with parasites. Travel 
history is critical to the diagnosis. Amebiasis is common in 
travelers to the tropics, while giardiasis is endemic to certain 
Western nations, especially Russia. Other important clues to 
a giardiasis history are day-care participation, camping, and 
immunocompromise (Le., HIV). Amebiasis may produce 
occult blood in the stool, with a proctoscopic examination 
showing an erythematous, friable rectal mucosa.2 Definitive 
diagnosis is made by examination of fresh stool, with identi­
fication of cysts or trophozoites. Amebiasis is treated with 
metronidazole 750 mg po tid for 10 days, followed by 
iodoquinol 650 mg po tid for 3 weeks. Giardiasis may be 
treated with metronidazole 250 mg po tid for 5 days, or 
quinacrine 100 mg po tid for 5 days. 

Antibiotic-Associated Enterocolitis 
Also known as pseudomembranous colitis, the diarrheal 
symptoms are mediated by a toxin produced by an overgrowth 
of C. dijJici/e, an organism commonly inhabiting the bowel. 
Typically, this illness develops subsequent to, or concurrently 
with, exposure to potentially any antibiotic. Diarrhea in these 
cases is typically profuse and watery, but is bloody in 5% of 
cases. Proctosigmoidoscopy reveals multiple discrete yellow 
plaques, which on biopsy reveal the features of a pseudomem­
brane. 1,6 Diagnosis is most reliably made by identification of 
C. difficile toxin in the stool. Treatment includes metronida­
zole 500 mg po bid for 10 days, with a toxin-binding resin 
such as cholestyramine 4 g qid for 5 days, alternatively, van­
comycin 125 mg po qid for 10 days may be used. 

Malabsorption 
Malabsorption syndrome refers to the inability to absorb or 
digest one or more nutrients. The segment of involved intes­
tine specifies the extent of the malabsorption. Patients with 
malabsorption will complain of diarrhea characterized by 
large, loose, foul-smelling stools with associated weight loss. 

Pathophysiology 
The small bowel is involved in the absorption of nutrients. 
Fats, iron, calcium, and folic acids are absorbed in the prox­
imal small bowel. Pathologic processes that disrupt intralu­
minal or mucosal absorption in this region of the small bowel 
(e.g., Whipple's disease, pancreatic failure, celiac sprue, 
eosinophilic gastroenteritis) may result in fat malabsorption, 
osteopenia, and microcytic anemia. The ileum is involved in 
the absorption of bile acids and vitamin B 12. Disorders of this 
region of the small bowel, such as Crohn' s disease or lym-

phoma, or surgical resection of this area, may result in diar­
rhea, weight loss, and macrocytic anemia. 

Clinical Approach to the Patient 
with Malabsorption 
It is prudent to begin with a complete history and physical 
examination. Document any travel history. 

To provide qualitative evidence of malabsorption, perform a 
Sudan stain for fecal fat. This is done by heating on a glass slide 
a small amount of the patient's stool, acetic acid, and saline, fol­
lowed by application of Sudan stain. In the presence of malab­
sorption, a large number of fat droplets will be present. 

To provide a quantitative determination of stool fat, obtain 
a 72-hour collection of stool from the patient while the pa­
tient is following a diet containing 100 g of fat daily. Stool 
fat in excess of 7 g per 24 hours indicates fat malabsorption. 

To check the integrity of the small intestinal mucosal, per­
form a D-xylose test. D-xylose is a 5-carhon pentose sugar 
that is absorbed across the intact intestinal mucosal. A 25-g 
dose is given orally, followed by a 5-hour urine collection, 
and a 2-hour postingestion serum level. A normal individual 
will secrete more than 5 g of D-xylose in the urine, and have 
D-xylose present in the serum sample. If an abnormally low 
level of D-xylose is found in the urine or serum, endoscopy 
of the small intestine with mucosal biopsies and aspiration for 
cultures should be performed to exclude mucosal disease or 
bacterial overgrowth. If the D-xylose test is normal, consider 
a pancreatic cause for the malabsorption.6,7 

Treatment of malabsorption is directed at the underlying 
cause. 

Irritable Bowel Syndrome 
Irritable bowel syndrome (lBS) is one of the most common gas­
trointestina1 problems encountered in family practice. Patients 
with IBS may have some or all of the symptoms of abdominal 
pain, distention, altered bowel habit. urgency, flatus, and a sense 
of incomplete evacuation. Synonymous terms include spastic 
colon, mucous colitis, and irritable colon. Patients with ms have 
abnormal intestinal motility of the entire gut. ms has no un­
derlying anatomic abnormality or inflammatory component; 
however, patients with ms tend to have some element of sec­
ondary psychiatric morbidity, with anxiety, depression, and 
somatization being common. ms is typically found in young or 
middle-aged adults, with a 2: I female-to-male ratio.' 

Clinical Presentation 
The hallmark of IBS is abdominal pain associated with defe­
cation. Usually, symptoms begin in adolescence or early 
adulthood. Diagnostic criteria for supporting the diagnosis of 
IBS include a history of abdominal pain for 12 weeks (not 
necessarily consecutive) or more within the preceding 12 
months which is relieved by defecation, andlor associated 
with a change in frequency of stool, andlor associated with a 
change in stool form. The frequency of stool is usually more 
than three bowel motions daily or less than three motions 



weekly. Mucus passed with stool, and a feeling of incomplete 
evacuation is also associated strongly with IBS. 

Clinical Approach to the Patient with 
Suspected IBS 
The extent of investigation depends on how closely the history 
and patient physical examination fits the characteristic features 
of ms. Typically, the physical examination is nonnal in ms, 
apart from possible lower quadrant abdominal tenderness or 
palpable bowel loops. Featores on history and physical that ar­
gue against ms include a steady downhill course, significant 
weight loss, nocturnal symptoms, onset after age 60, cachexia, 
or abdominal mass. As a general rule, obtain a CBC, serum al­
bumin (to rule out malabsorption), erythrocyte sedimentation 
rate (ESR), stool culture, and stool for ova and parasites. 
Colonoscopy is indicated for those patients over age 40, espe­
cially if symptoms are of recent onset, or if there is a family 
history of bowel malignancy'" (see Chapter 92). 

Be aware of four conditions that mimic IBS. Giardiasis re­
sembles IBS in every way. The clue to diagnosis is demo­
graphics (travel, day care, camping, immunocompromised pa­
tients), stool examination for ova and parasites, and possible 
small bowel aspirate and/or biopsy. Crohn's disease may 
cause IBS-like symptoms in young people; endoscopy and/or 
small bowel enema is helpful in sorting out these patients who 
may present with significant postprandial pain. 

Lactose intolerance should be considered if symptoms ap­
pear after consumption of dairy products. Microscopic coli­
ti~ is a condition found in middle-aged women with watery 
dIarrhea and abdominal pain. Endoscopy in these patients re­
veals a normal-appearing mucosa; however, mucosal biopsy 
shows inflammation. 

Management 
Treatment must be individualized and directed toward reduc­
tion of symptoms and reduction of secondary anxiety. After 
~ app~riate workup, reassurance that there is no underly­
mg phySIcal pathology is very helpful. Dietary restrictions are 
probably unnecessary, except in cases of lactose intolerance. 
The mainstays of treatment are bulking agents (Metamucil, 
Citrucel, FiberCon) taken once or twice a day with sufficient 
fluids to produce one or two bowel motions daily. These 
agents tend to reduce diarrhea, alleviate constipation. and re­
duce the cramping sensation as well. Loperamide (Imodium) 
may be effective in reducing urgency and fecal soiling in pa­
tients with persisting diarrhea. Antispasmodics (hyoscyamine 
sulfate or dicyclomine) may be helpful in conjunction with 
bulking agents. Tricyclic antidepressants may be considered 
when there is a coexisting affective disorder. 

Diverticular Disease 
Diverticulosis of the colon results from herniation of the mu­
co~al and submucosal layers through the muscularis layer. 
This often occurs at points where nutrient arteries penetrate 
the muscularis. The incidence of diverticulosis in Western 
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populations increases with age, and is observed to include 
roughly 65% of individnals by age 85. Diverticulitis is the in­
flammatory complication of diverticulum, and is seen in 20% 
of patients with diverticulosis.9 The risk of diverticulitis in­
creases with the number and distribution of diverticula. 

Clinical Presentation 
Colonic diverticula are generally asymptomatic, and found in­
cidentally on barium enema or lower GI endoscopy. They are 
most commonly found on the left side of the colon. Inflam­
mation of diverticula is usually due to mechanical obstruction 
by a fecalith, or some other nondigestible remnant, such as a 
seed or popcorn kernel. The obstruction increases the suscep­
tibility of the thin-walled diverticnlar sac to invasion by colonic 
bacteria. This in tum leads to microperforation of the sac wall 
with localized inllarnmation (peridiverticulitis), localized 
peridiverticular abscess fonnation, or, in some cases, wider in­
flammation with pericolonic abscess formation. Generally, only 
one diverticulum in the sigmoid colon is involved, and the 
peridiverticulitis remains localized and heals with a residual 
area of pericolonic fibrosis. Repeated attacks of diverticulitis 
may lead to segmental narrowing and even colonic obstruction. 

Diverticulitis with a large perforation may lead to a peri­
colonic abscess, which can extend along the bowel wall or 
rupture into adjacent organs, creating fistulas between the 
colon and the vagina, urethra, bladder, or overlying abdomi­
nal wall. Rarely, free perforation of a diverticulum may oc­
cur and present with frank peritonitis. 

Patients generally present for medical care with complaints 
of variable severity. Left lower quadrant pain is a common 
theme, although pain may also be located in the right lower 
quadrant (cecal diverticulitis; also think of appendicitis). 
Signs of peritoneal irritation, fever, leukocytosis, and possi­
bly a palpable mass may also be present in advanced cases. 

Diagnosis 
A patient history, physical examination, and an awareness of 
the disease provide a starting point for diagnosis. For an acute 
episode, include a CBC, and a computed tomography (CT) 
scan of the abdomen and pelvis with oral contrast for delin­
eation of the areas of inflamed bowel and to rule out abscess 
formation or free air. Plain abdominal radiographs are less 
helpful, but they are useful to demonstrate any concomitant 
bowel obstruction or free air under the diaphragm. 

In nonacute cases, flexible sigmoidoscopy, colonoscopy, or 
air-contrast barium enema will reveal the disease, as well as 
helping to rule out other disorders such as inflammatory bowel 
disease or colonic carcinoma. Keep in mind that a common 
cause of colonic bleeding is from a ruptured diverticulum. 
The right colon is the source of 70% of these bleeds, which 
are usually bright red and copious. Luckily, they are often 
self-limiting. Evaluation of these bleeds will require en­
doscopy and occasionally angiography. 

Treatment 
Asymptomatic patients require no specific treatment apart from 
general advice to increase dietary fiber intake. Patients with only 
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mild tenderness, no fever, and no leukocytosis may be managed 
as outpatients, with increased fiber, increased fluids, and oral 
antibiotics (ciprofloxacin 500 mg po bid plus metronidazole 500 
mg po bid; or TMP-SMX DS tablets bid plus metronidazole; or 
cliodsrnycin 300 mg po tid). Acutely ill patients should be man­
aged in the hospital with intravenous fluids, bowel res~ and in­
travenous antibiotics (ampicillin-sulbactam 1.5 g IV q6h, or 
cliodsrnycin 300 mg IV q8h, or ciprofloxacin 500 mg IV bid 
plus metronidazole 500 mg IV q8h are a few acceptable regi­
mens). A surgical consultation is prudent. 

Inflammatory Bowel Disease 
Inflammatory bowel disease (IBD) includes at least two forms 
of idiopathic intestinal inflammation: ulcerative colitis (UC), 
and Crohn's disease (also known as regional ileitis). In the 
absence of any other identifiable cause of colon inflammation 
(radiation, infection, or ischemia), both DC and Crahn's may 
be defmed empirically by their typical cliuical,laboratory, en­
doscopic, and pathologic featores. 

The incidence of UC and Crohn's disease varies between 
5 and 10 per 100,000. Both disorders occor equally in men 
and women, with spikes of peak incidence between ages 15 
and 30, and then again between ages 55 and 65.10 

Clinical Presentation 
Crohn's Disease 
Crohn's disease produces a transmnral inflammation of the 
alimentary tract anywhere along its length, with ulceration of 
the mucosa and formation of granulomas, abscesses, and fis­
tulas. The inflammation may be segmental, with relatively nor­
mal tissue interposed between involved areas ("skip lesions"). 
Involvement of the terminal ileum and colon is common. Symp­
toms commonly encountered include dianbea, fever, colicky 
abdominal pain, and weight loss. Pain is often located in the 
right lower quadrant, and may be associated with a palpable 
mass due to chronic inflammation. With colonic involvement, 
the diarrhea is bloody. Perianal disease may also occor, with 
fonnation of fissures, fistulas, sinus tracts, or abscesses to other 
organ structures in the alxlomen. Extraintestinal manifestations 
of Crahn's disease include seronegative arthropathy, uveitis, 
erythema nodosnrn, spondyloarthritis, pericholangitis, and 
chronic dermatoses. 11 

Ulcerative Colitis 
In contrast to Crohn's disease, UC produces a nontransmural 
inflammation of the mucosa and superficial submucosa, typ­
ically of the rectum and distal colon. Inflammation may oc­
cor proximally, extending into the right colon. Major symp­
toms include abdominal pain, fever, rectal bleeding, diarrhea, 
and tenesmus. The severity of symptoms correlates with the 
intensity of inflammation and the extent of bowel involved. I2 

Diagnosis 
Diagnosis of IBD requires a careful history, a general physi­
cal examination of the patient, and appropriate radiologic and 

endoscopic examinations. Stool samples are generally heme 
positive, with microscopic examination also revealing neu­
trophils and eosinophils. Colitis caused by bacterial pathogens 
as Salmonella, Shigella, Campylobacter, C. difJicile, or pro­
tozoans (amebiasis) may mimic IBD; obtain a stool cultore 
for these as part of the worknp. 

Radiologic studies include plain fihus, contrast studies, and 
CT scanning. In the presence of severe UC, plain films may 
reveal irregularity of the colonic mucosa due to edema of the 
bowel wall. Plain films may also reveal the hugely dilated 
lengths of bowel, which define toxic megacolon, a serious 
complication of UC. Barium enema is contraindicated if the 
colon is dilated in UC, but in Crohn's, air contrast enemas 
will reveal the extent of colonic disease, and the presence of 
fistulas, submucosal edema, and pseudodiverticula fonnation. 
Upper GI bariorn studies with small bowel follow-through are 
useful for diagnosis of small bowel disease. CT scanning with 
oral contrast is also useful to delineate the extent of disease 
in UC and Crohn's, especially in an ill patient. In a patient 
with an acute abdomen, CT scanning may reveal associated 
IBD pathology, including abscesses, fistulas, mesenteric 
edema/streaking, free fluid, and bowel wall thickeuing. 

Endoscopy plays a central role in the diagnosis of ffiD. 
Proctosigmoidoscopy is easily and quickly performed in the 
nonprepped bowel for initial evaluation of colitis. Early signs 
ofUC include hypereruia and edema of the mucosa; with more 
advanced inflammation, the mucosa is friable, granular, ery­
thematous, and superficially ulcerated without "skip areas." 
Colonoscopy is contraindicated in the presence of severe in­
flammation, and should be reserved for follow-up when the 
disease is quiescent. Colonoscopy also is able to obtain tis­
sue biopsies for pathologic study to differentiate between UC 
and Crahn's, and to provide a tissue diagnosis of associated 
masses or strictures found within the colon. A complete 
colonoscopy will allow evaluation of the terminal ileum by 
intubation of the ileocecal valve. Upper GI endoscopy may 
assist in the assessment of upper GI symptoms in a patient 
with known Crohn's disease. Repeated colonoscopies are un­
necessary to follow the severity of inflammation in Crohn's 
disease, as there is poor correlation of the endoscopic ap­
pearance with clinical remission. 

Complications 
Toxic megacolon is a serious complication of uc. The colon 
is massively dilated (greater than 10 em in diameter), and the 
patient is often gravely ill. The condition may be precipitated 
by a barium enema (or the bowel preparation) in the presence 
of severe colitis, potassium depletion, antidiarrheal medica­
tions, or narcotic pain relievers. Colonic cancer may occur in 
patients with long-standing UC (10 years or more), and the 
risk rises to between 0.5% and I % annually after 15 years. 
Periodic colonoscopy is recommended for surveillance. 
Crohn's disease is not as strongly associated with bowel or 
colonic cancer, although Crohn's sufferers have a somewhat 
higher risk than the general population.13 

Crohn's disease may be complicated by fistula formation 
between the bowel and other organs, including the vagina, 



bladder, urethra, prostate, and skin. Other extraintestinal man­
ifestations may be present, including spondyloarthropathy of 
the spine and sacroiliac joints, oligoarthropathies involving 
the large joints of the arms and legs, and inflammatory con­
ditions of the eye (anterior uveitis) and skin (erythema no­
dosum). A severe skin complication is pyoderma gangreno­
sum. Hepatic involvement includes gallstone formation and 
sclerosing cholangitis. Renal involvement includes formation 
of calcium oxalate stones, and hydronephrosis due to the 
ureteric obstruction from an ileal mass. 

Management 
Medical management ofUC and Crohn's disease share com­
mon themes. Sulfasalazine (1000 mg po tid-qid) is effective 
in inducing remission in mild to moderate UC, ileocolitis, and 
Crohn's colitis. It will reduce the frequency and severity of 
UC, but does not maintain remission of Crohn's disease. It is 
safe in pregnancy and lactation. Adverse effects are encoun­
tered in 25% of patients using sulfasalazine, and include 
anorexia, rash, headache, fever, aplastic anemia, leukemia, 
hepatotoxicity, and hemolytic anemia. Patients unable to tol­
erate sulfasalazine may alternatively use mesalamine. 

Mesalamine is the 5-aminosalicylate moiety of sulfa­
salazine. It is available in topical and oral forms. Enemas and 
suppositories (Rowasa) are beneficial for active distal colitis, 
including active disease unresponsive to topical steroids. The 
tablet form (Asacol, Dipentum, and Pentasa) is useful for 
maintenance of remission of UC and Crohn's disease, and 
may reduce recurrence following surgery for cure of ileitis 
and ileocolitis. 

Corticosteroids are useful for patients with active moder­
ate to severe UC, active small or large bowel Crohn's, or for 
extraintestinal manifestations of Crohn's (eye, skin, joints). 
Severely ill patients will require parenteral methylpred­
nisolone (60-125 mg IV q6-12h), while more stable patients 
may receive oral prednisone or dexamethasone. Corticos­
teroids are not effective in maintaining remission of disease, 
or preventing postoperative recurrence. They may be used 
safely in pregnancy to control ffiD. Keep in ntind the side ef­
fects of long-term administration. Steroid enemas, foams, and 
suppositories are useful for controlling ffiD confined to the 
rectum.14 

Immunosuppressive agents such as 6-mercaptopurine, aza­
thioprine, and cyclosporine are reserved for the management 
of chronic active disease, refractory disease, and complica­
tions of Crohn' s such as fistulas and perianal disease. The im­
munosuppressives, despite having the advantage of saving the 
patient from large doses of corticosteroids, are nephrotoxic, 
and should be avoided in pregnancy. 
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Antibiotics useful in IBD include metronidazole and 
ciprofloxacin. In patients with active colonic Crohn's disease, 
metronidazole 250 mg po tid is as effective as sulfasalazine 
in obtaining disease control. Metronidazole and ciprofloxacin 
(500 mg po bid) are both useful in healing active perianal dis­
ease, and as adjunctive therapy (with surgical drainage) in 
treatment of abscesses.14 

Surgery to remove the entire rectum and colon is curative 
for Uc. Colectomy is also required in fulminant cases of toxic 
megacolon. In Crobn's, disease recurrence is the rule; surgery 
should be reserved for patients with fistulas, bowel obstruc­
tion, abscess formation, perforation, or bleeding. Rarely 
should medically refractory disease be operated upon. Percu­
taneous abscess drainage and endoscopic balloon dilatation 
may be useful alternatives to surgery in selected patients. Ef­
forts should be sought to avoid multiple bowel resections be­
cause of the risk of producing short-bowel syndrome. In­
volving a surgical consultant early on during the management 
of patients hospitalized with ffiD is prudent. 
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89 
Diseases of the Pancreas 

Michael R. Spieker 

Diseases of the pancreas cause significant morbidity and mor· 
tality in Western countries. In addition to caring for the 
acutely ill patient, family physicians can more successfully 
care for patients with pancreatic diseases by effective inter­
vention in the patient's lifestyle and family issues. Such in­
terventions may disrupt a pattern of chronic alcohol abuse and 
provide supportive care for the family of the patient. 

Acute Pancreatitis 

Background 
Acute pancreatitis is a locally intense inflammation of the pan­
creas with variable involvement of other regional tissues or 
remote organ systems. It accounts for over 100,000 admis­
sions and over 2000 deaths annually in the United States. Most 
cases of acute pancreatitis are mild and can be managed by 
close observation and supportive care without relying on 
sophisticated medical interventions. However, 25% of cases 
are severe and may require complex monitoring or surgical 
intervention. 

Pancreatitis develops when trypsinogen is activated to 
trypsin by an inciting event. Trypsin subsequently activates 
other pancreatic enzymes including chymotrypsin, elastase, 
cathoxypeptidase, and phospholipase A that cause local and 
systemic manifestations ranging from local pain to the systemic 
inflannnatory response syndrome (SIRS). Overt sepsis and in­
fected pancreatic necrosis have mortality rates over 50%. 

Causes 
Cholelithiasis and chronic excessive alcohol use are the lead­
ing causes of acute pancreatitis and account for 80% of the 
cases in the United States. Gallstone pancreatitis predomi­
nantly affects women (6:1), while alcohol-induced pancreati­
tis affects men more often (3: 1). Pancreatitis can develop af-

ter an alcoholic binge, but it usually occurs in patients who 
have been drinking alcohol excessively for 7 to 10 years. About 
10% of cases are idiopathic, but recent studies of these cases 
demonstrate microlithiasis as the probable cause in a signifi­
cant proportion. Other less common causes of acute pancreati­
tis include medications (nonsteroidal antiinflammatories, oral 
contraceptives, tetracyclines, sulfonamides, didanosine, thi­
azide diuretics, furosemide, and propofol); metabolic condi­
tions (familial hyperlipidemia, hyperparathyroidism, hypercal­
cemia); infections (mumps, cytomegalovirus, hepatitis A, B, 
and C, coxsackievirus, and tuberculosis); and pancreatic duc­
tal obstruction due to a tumor mass. The incidence of acute 
pancreatitis is much higher in patients with acquired immuno­
deficiency syndrome (AIDS) (see Chapter 42). In children, 
trauma is the most conunon cause of pancreatitis and should 
raise suspicions of child abuse (see Chapter 27). 

Diagnosis 
Acute pancreatitis causes patients to have relatively sudden 
onset of midepigastric pain, nausea, and vomiting. Pain may 
vary from mild to intense, and patients describe it as an in­
escapable, constant, boring pain that often radiates to the right 
upper quadrant or back. Intensity of the pain does not corre­
late with severity of pancreatic inflammation or necrosis. 

Patients with acute pancreatitis appear acutely ill with pro­
tracted vomiting and are unable to find a position to ease the 
relentless abdominal pain. A low-grade temperature may be 
present, although this does not necessarily indicate an infec­
tious process. The abdomen is exquisitely tender in the mid­
epigastrium and may exhibit diffuse tenderness throughout 
the abdomen due to peritoneal irritation. Bowel sounds are 
diminished or completely absent if an ileus is present. Patients 
often present with signs of hypovolemia and occasionally 
present in frank shock due to protracted vomiting and shift­
ing of fluid into the third space. Periumbilical ecchymoses 



Table 89.1. Criteria for Assessment of Acute Pancreatitis 

Ranson's criteria for alcoholic pancreatitis 
At admission During initial 48 hours 

Age >55 years Het falls> 10% 
WBC >16,000 per mm 1 BUN rise >s rngldL 
Glucose >200 rngjdL Arterial P02 <60 mm Hg 
LDH >350 IU/L Serum Ca" <8.0 mgldL 
AST > 250 U/l Base deficit >4 mEq/L 

E:stirnated fluid sequestration >6 L 

Mortality <1 % with 0-2 signs; 15% with 3-4 signs; 40% with 
5-6 signs; 100% with 7 or more signs. 

Modified Glasgow criteria: within 48 hour" of hospitalization 

Age >55 years 
WBC >15,000 per mm1 

Glucose >180 mgldl 
BUN >45 mgldL 
LDH >600 U/L 
Ca2+ <8.0 mg/dL 
Albumin <3.2 gldL 
Arterial P02 <60 mm Hg 

Mortality or surgical intervention 6% with 0--2 signs; 40% with 
'3 or more signs. 

AST = aspartate aminotransferase; BUN -= blood urE'J nitrogen; 
LDH = lactate dehydrogenase; WBC = white blood rount. 

(Cullen's sign) or flank ecchymoses (Grey Turner sign) are 
uncommon, but when present serve a~ evidence of hemor­
rhagic necrosis of the pancreas. 

Abnonnallaboratory findings in acute pancreatitis include 
elevated serum amylase and lipa-;e. Although very sensitive, 
the serum amylase is not specific for pancreatitis. Mild ele­
vations up to three times normal can be seen in asymptomatic 
alcoholics. Because amylase rises rapidly in acute pancreati­
ti<; and clears in 2 to 3 days the elevation may be missed in 
patients who delay seeking treatment. Serum lipase if, less 
sensitive but more specific for pancreatitis, and it ha~ a longer 
half-life than amylase. Urine amylase detenninations and 
amylase clearance to creatinine clearance ratios provide mini­
mal additional useful diagno<;tic information. The white hlood 
cell count may be elcvated to 25,000lJLL in patients with acute 
pancreatitis, even in the ahsence of a hacterial infection. and 
the hematocrit may be elevated due to hemoconcentration. 
Electrolyte abnonnalities are common due to vomiting; hyper­
glycemia may be present secondmy to glucagon <;ccretion and 
decreased insulin production. Serum albumin and calcium may 
be low. Liver function tests are elevated in patients with ob­
structive causes of pancreatitis with aspartate aminotrans­
fera~e/a1anine aminotransferase (AST/ALT) leveb > 150 lUlL 
having a specificity of >95% for gallstone pancreatitis. i 

Plain films of the abdomen are generally nonspecific, but 
arc important to exclude other causes of abdominal pathol­
ogy such as a ruptured viscus. Ultra-;ound is the most ~en"i­
tive study to evaluate pancreatitis caused by biliary tract ob­
struction, but its utility for evaluating the pancreas it~elf i~ in 
identifying abscesses and pseudocyst~. Up to 309(' of patient<; 
with mild disease have a normal contrast-enhanced computed 
tomography (CT) scan of the pancreas. Early CT scanning is 
justified when the clinical diagnosis is in doubt: when the 
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patent has severe abdominal symptoms, leukocytosis, or 
fever; when the patient fails to improve with medical man­
agement over 48 to 72 hours; or when the patient has three 
or more of Ranson'>; ri~k factors (Table 89.1) for severe acute 
pancreatitis.2 Dynamic contrast-enhanced CT scanning has a 
92% positive predictive value for pancreatic necrosis.3 The 
distinction between pancreatic abscess and infected necrosis 
is critical because pancreatic necrosis has double the mortal­
ity rate and requires a markedly different therapeutic approach 
from that for pancreatic abscess. Endoscopic retrograde 
cholangiopancreatography (ERCP) should be considered to 
rule out gallbladder microlithiasis in patients who have been 
completely evaluated and in whom a definitive cause of pan­
creatitis ha~ not been found,4 

Management 
Patients who develop severe disease require more intensive 
care, have higher rates of morbidity and mortality, and are 
not easily identified by their initial clinical presentation.5 Tn 
1992, members of the International Symposium of Acute Pan­
creatitis defined severe acute pancreatitis as pancreatitis with 
evidence of organ failure (shock, pulmonary insufficiency, re­
nal failure or gastrointestinal bleeding) and/or local compli­
cations such as pancreatic necrosis, abscess, or pseudocyst.fi 
Several grading systems (Tables 89.1 and 89.2) help to ob­
jectively quantify the scverity of disease and stratify the prog­
nosis for the patient with acute pancreatitis.2.7-~ While all the 
grading systcms have a relatively low sensitivity of predict­
ing a severe attack, the Acute Physiology and Chronic Health 
Evaluation (APACHE) rr illness grading system may provide 
the most useful estimate of the severity of the illness.8 The 
Ramon2 and Glasgow7 criteria, by their nature, delay char­
acterizing the severity of pancreatitis, while APACHE II can 
be applied at any lime during the ho<;pitalization and used se­
quentially to monitor the progress of treatment. The mean 
score for patients with uncomplicated outcomes was 6.29 
compared to 9.35 and 14.2 for those with complicated and fa­
tal outcomes, respectively. 

Therapy for acute pancreatitis has advanced little beyond 
supportive careY Fortunately, three fourths of patients have 
mild disease and re.<,ponu quickly to diminished oral intake, 
generous intravenou~ fluid hydration, and parenteral analge­
sia. Patients may require several liters of fluid to replace losses 
from protracted vomiting and fluid shifts. Nasogastric tubes 
do not relieve pain or shorten hos.pital stays, although they 
may afford "ymptomatic relief in patients with severe vomit­
ing or ileus. Other therapies have heen evaluated and have been 
found to be of no additional benefit in mild disease. Cimeti­
dine, calcitonin, somatostatin, glucagon, and enzyme inhibitors 
have not decreased the severity of the disease or mortality 
rates.lO Total parenteral nutrition (TPN) has heen similarly 
found to be ineffective in ~hortening the hospital course, but it 
still plays an important role for patients who develop compli­
cations and require prolonged bowel rest. Enteral nutrition de­
livered di<;tal to the ligament of Treitz may offer advantages 
over TPN and decrease septic complications. I ! 

Patients with severe pancreatitis, infected pancreatic necro­
sis, or s.y~lemic complications require invasive monitoring of 
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cardiovascular. pulmonary, and renal systems, as well as ob­
servation for sepsis, absces<; formation, and pseudocysts. Sur­
gical intervention is indicated for evidence of abscess fonna­
tion or infected pancreatic tissue. The role of the surgeon in 
patients with severe necrotizing pancreatitis without evidence 
of infection is less clear. Imipenem and cefuroxime have 
shown preliminary success in reducing septic complications 
from pancreatitis, but mortality may be reduced only in spe­
cific subsets. 12- 14 

Future Directions 
New diagnostic tests and therapeutic strategies may favorably 
impact the morbidity and mortality associated with pancreati­
tis. Though not yet clinically applicable, tests that measure 
C-reactive protein, trypsinogen activation peptides, and leuko­
cyte elastase have shown promise in detennining the severity 
of the disease. Selective decontamination of the gut with an­
tibiotics has not proven to reduce mortality in a randomized 
clinical trial lS Though not conclusively demonstrated, imme­
diate endoscopic removal of gallstones may prove to be more 
effective than surgery,16 intraarterial infusion of antibiotics or 
protease inhibitors has shown promise, I7 and long-tenn peri­
toneal dialysis (7 days) may improve outcomes. Therapies di­
rected at the active molecules of the SIRS responsc such as 
platelet-activating factor (PAF) offer hope in reducing multi­
ple organ failure. III However, thesc treatments have not been 
evaluated by large controlled studies. 

Chronic Pancreatitis 

Background 
Chronic pancreatitis is a progressive inflammation of the pan­
creas manifested by recurrent abdominal pain and a progre')­
sive loss of both exocrine and endocrine pancreatic function. 
Prevalence rates of 3.5 to 4 per 100,000 probably underesti­
mate the true incidence of the disease since many patients are 
asymptomatic, while others with undiagnosed abdominal pain 
may have chronic pancreatitis. Mortality rates a~ high as 50% 
have been reported 25 years after diagnosis. Patients with 
chronic pancreatitis are at higher risk for pancreatic cancer. 

Pancreatic acinar cells hypersecrete protein that precipitates 
to form intraductal plugs that result in obstruction of the ducts 
and activation of pancreatic enzymes. Intraductal stones fonn 
if the precipitate includes calcium carbonate. Elevated ductal 
pressures may contribute to the development of the disease. 

Causes 
Heavy, prolonged alcohol use is associated with 70% to 90% 
of chronic pancreatitis in Western countries. 19 Most investi­
gators believe that acute pancreatitis does not lead to chronic 
pancreatitis unless complications such as pseudocysts or duc­
tal strictures occur. Up to 30% of cases have no discernible 
cause and are deemed idiopathic. Obstructing lesions of the 
pancreatic duct (pseudocysts, tumors, or posttraumatic ~tric­
tures), tropical pancreatitis. intraductal stones, hypoparathy­
roidhm, and cyslic fibrosis are unusual causes of the di~casc. 
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Patients with chronic pancreatiti~ are more likely to have mu­
tations in the gene associated with cystic fibrosis. 2o Smoking 
increases the risk of chronic pancreatitis tenfold. 

Diagnosis 
Most patients with chronic pancreatitis have a long history of 
heavy alcohol use (greater than 150 mUday), and chronic, re­
current episodes of abdominal pain associated with nausea and 
vomiting. However, up to 20% of patients are asymptomatic. 
Diabetes and malabsorption are relatively nonspecific and late 
findings. Physical examination often reflects the usual seque­
lae oflong-term alcohol use, including ruddy complexion, spi­
der nevi, gynecomastia, and hepatomegaly. Serum amylase, 
lipase, and electrolytes are most often nonnal. The white blood 
cell count is normal. Liver function abnormalities are found 
in chronic alcohol users. Pancreatic calcifications are pathog­
nomonic for chronic pancreatitis and can be identified in plain 
abdominal radiographs in 30% of cases. Ultrasound and CT 
are moderately sensitive and specific for making the diagno­
sis while the roles for magnetic resonance imaging and endo­
scopic ultrasonography are not yet well defined. ERCP 
remains the gold standard imaging procedure, but it is infre­
quently used to make the diagnosis due to its invasive nature. 
Pancreatic function tests may be useful in diagnosing patients 
wilh normal laboratory and imaging finding:'.. 

Management 
Alcohol avoidance is the cornerstone to managing chronic 
pancreatitis. Patients with chronic pancreatitis who consume 
even small amounts of alcohol «50 mL/day) have more fre­
quent severe pain, calcifications, and complications.21 Larger 
intakes reduce the time to pancreatic calcification and death. 
Patients who fail to respond to noninvasive management of 
alcohol abstinence, analgesics, and nerve blocks may benefit 
from internal surgical drainage procedures or ductal stent 
placement if there is evidence of large duct obstruction. Low­
fat diets and oral administration of bicarbonate and pancre­
atic enzymes may help reduce fat malabsorption and diarrhea 
but offer no apparent pain control benefitp-23 Persistent or 
large pseudocysts require surgical intervention. Pancreatic re­
section may improve long-tenn pain.24,25 

Pancreatic Cancer 

Background 
Pancreatic cancer is the fourth and fifth most common cause 
of cancer-related death in males and females, respectively. 
The incidence rate of 9/1 (}(),OOO has remained steady since 
1973. Data indicate clear evidence of increased risk with 
smoking; however, no data support any direct effect from al­
cohol intake or specific occupational exposures. Risk of pan­
creatic cancer increases by 2% per decade in patients with 
chronic pancreatiti~, and dietary nitrosamines from smoked 
foods have also been implicated as a risk factor. Long-stand­
ing diabetes doubles the risk of pancreatic cancer.2fi Five-year 
survival rates are dismal; however, in the paRt decade the rates 
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have increased from I % to 3% in whites and from 3% to 5% 
in blacks. Advances in the area of genetic markers have not 
yet significantly impacted morbidity and mortality rates be­
cause of the inability to detect the tumor while it is still po­
tentially curable. 

Clinical Manifestations 
Clinical features of pancreatic cancer are initially vague and 
nonspecific and frequently contribute to a delay in diagnosis. 
Jaundice is the most common physical fmding; however, 
weight loss, epigastric pain, or incapacitating back pain may 
be the presenting complaint. Glucose intolerance develops 6 
to 12 months prior to the diagnosis in 10% to 15% of patients. 
The clinical constellation of glucose intolerance, vague gas­
trointestinal symptoms, and weight loss in a patient under the 
age of 60 with no family history of diabetes mellitus should 
alert the clinician to the possibility of pancreatic cancer. A 
palpable gallbladder (Courvoisier's sign) in the absence of 
cholangitis, while present in only 25% of patients, suggests a 
malignant obstruction of the common bile duct until proven 
otherwise. Distant metastases, ascites, cervical adenopathy, 
and a periumbilical mass may also be noted on physical 
examination. 

Diagnosis and Staging 
Although the spectrum of malignant pancreatic neoplasms in­
cludes islet cell tumors, cystadenocarcinomas, and other rare 
neoplasms, adenocarcinoma of ductal origin represents about 
90% of pancreatic carcinomas. The cancer occurs in the head 
of the pancreas in 70% of patients, in the pancreatic body in 
20%, and in the tail in 10%. 

No single laboratory test is diagnostic. In clinical practice, 
tumor-associated antigen CA 19-9 has been found to be the 
most useful in diagnosis, but elevated liver enzymes, coagu­
lopathy, and anemia are common. Sensitivities of carbohydrate 
antigen CA 19-9, carcinoembryonic antigen (CEA), and CA-
125 for identifying pancreatic carcinomas are 71 %, 62%, and 
27%, respectively.27 Most investigators believe that these tu­
mor markers are unreliable for diagnosing pancreatic cancer. 

illtrasound, plain film abdominal radiographs, and upper 
gastrointestinal series are not sensitive as diagnostic tests. CT 
is the diagnostic procedure of choice for the jaundiced patient 
with a suspected malignancy because of its relative diagnos­
tic accuracy, availability, and cost. State-of-the art spiral CT 
may obviate the routine use of staging laparoscopy. 28 Mag­
netic resonance imaging has no advantage over CT. ERCP re­
mains the most sensitive diagnostic test and is the gold stan­
dard for delineating the exact site of obstruction. Advances 
with endoscopic ultrasound make it the most sensitive imag­
ing test to date in detecting small lesions. 29 

The TNM (tumor, nodes, metastases) system for staging 
pancreatic cancer represents the most important factor for 
determining resectability and prognosis. Preoperative endo­
scopic or percutaneous biopsy is required to confmn the di­
agnosis before appropriate palliative chemotherapy or radia­
tion therapy can be initiated. Laparoscopy is being evaluated 
as an additional staging modality. 

Management 
Pancreatic resection provides the only opportunity for cure. 
However, patients should carefully consider outcomes before 
undergoing surgical exploration. Ninety percent of patients with 
all types of pancreatic cancer have tumors that are unresectable 
at the time of diagnosis and overall5-year survival is poor. Pan­
creaticoduodenectomy (Whipple procedure) is the procedure of 
choice for ductal adenocarcinoma of the pancreatic head. De­
spite sophisticated preoperative staging methods, 60% to 70% 
of patients with apparently resectable adenocarcinoma of the 
pancreatic head have metastatic or locally invasive disease pre­
cluding resection at laparotomy. Total pancreatectomy has been 
proposed; however, no appreciable survival benefit has 
been shown. Obstructive jaundice, duodenal obstruction, and 
back pain often require palliative operative intervention or 
endoscopically placed drainage stents. Of single-agent 
chemotherapies, only fluorouracil (5-FU) has demonstrated a 
response rate greater than 20%. Combination therapy with ra­
diation and 5-FU increases survival, but the median survival 
for patients with unresectable cancers is only 12 months. Pan­
creatic cancer recurs locally, with incapacitating constant back 
pain a disabling sign of disease progression. 

Future Directions 
If available, spiral CT allows for very rapid three-dimensional 
evaluation of small pancreatic tumors and accurate assess­
ment of resectability relative to the amount of vascular en­
casement with tumor mass. Circulating polypeptides such as 
peptide islet amyloid polypeptide (lAPP) produced by the beta 
cells of the pancreas, and gene abnormalities, especially those 
associated with cystic fibrosis remain fertile grounds for re­
search attempts to identify useful diagnostic too1S.30-31 

Therapeutic trials with the endogenous gastrointestinal hor­
mone, peptide YY, demonstrate reduced cancer cell growth 
if given prior to traditional 5-FU chemotherapy, and gemc­
itabine, a nucleoside analogue that exhibits antihJmor activ­
ity, decreased pain intensity, increased survival, and increased 
time to progressive disease in a phase II trial.32 In another 
small phase II study intederon-a as adjuvant chemotherapy 
to 5~FU and radiotherapy significantly improved survival.33 

Until tools for early diagnosis are widely available, the role 
of the primary care physician is to provide aggressive pallia­
tion of the constant back pain pancreatic cancer patients suf­
fer and to maintain dialogne with the patient and family, es­
pecially with regard to hospice care. Prevention of this 
devastating disease through modification of diet, smoking, 
and alcohol intake should be the family physician's most im­
portant goal. 
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Diseases of the Liver 

Dan E. Brewer 

Clinical Presentation 

Signs and Symptoms 
Diseases of the liver can have a wide spectrum of clinical pre­
sentations from asymptomatic chronic hepatitis that is found 
only as the result of screening to fulminant hepatitis pro­
gressing rapidly to complete liver failure. The classic symp­
toms of acute hepatitis are nausea, fatigue, anorexia, pruritus, 
and jaundice. Patients who develop chronic hepatitis usually 
have an asymptomatic phase that lasts for many years. As the 
disease progresses, they may develop fatigue, myalgias, and 
nonspecific abdominal pain. Chronic hepatitis may progress 
to cirrhosis and/or hepatocellular carcinoma. 

History 
The history obtained by the physician should focus on the 
time course of the illness and carefully search for any possi­
ble exposures to viral hepatitis. Sexual exposures and expo­
sure to blood products may lead to hepatitis B or C, and food­
or water-borne exposures may lead to hepatitis A. Alcohol 
intake should always be explored. Family history, travel his­
tory, occupational exposures, and a careful drug history are 
also important. 

A relatively abrupt onset of nausea, anorexia, and aver­
sion to smoking followed by the development of jaundice 
suggests a viral hepatitis. A more gradual development of 
jaundice associated with pruritus suggests obstruction of the 
biliary tree (cholestasis). If these obstructive symptoms are 
accompanied by acute or intermittent episodes of pain, gall­
stones are the most common cause. If the patient has signs 
of cholestasis but no pain, cancer of the head of the pan­
creas must be considered, especially if weight loss is also 
present. Painful jaundice associated with fever suggests 
acute cholangitis. 

Physical Examination 
The physical examination of a patient with suspected liver 
disease should include special attention to the skin, abdomen, 
and neurology. Jaundice is an abnonnal yellow tint to the skin 
and sclera that is the result of elevations of bilirubin. Palmar 
erythema, spider angiomas, and bruising may be present on 
the skin exam. 

Liver size and character should be assessed by palpation 
and percussion. In acute hepatitis, the liver may be enlarged 
and tender. Alcoholic disease or other causes of fatty infil­
tration may cause enlargement without tenderness. In cirrho­
sis, the liver is often small and nodular to palpation and may 
be accompartied by splenomegaly. Murphy's sign (tenderness 
to palpation over the gallbladder) usually indicates cholelithi­
asis.l The abdominal examination may show evidence of as­
cites. The most reliable signs on examination for ascites are 
"shifting dullness," a palpable fluid wave and bulging flanks 
in the recumbent position.2 Ascites is often accompanied 
by peripheral edema of the lower extremities. In advanced 
cirrhosis with severe portal hypertension, there may be su­
perficial dilation of veins surrounding the umbilicus ("caput 
medusae"). 

In severe cases of liver disease, there may be neurologic 
and psychiatric manifestations. The classic peripheral fmding 
of asterixis is characterized by a ''flapping'' tremor of the 
hands and can be elicited by having the patient hold the arms 
straight with full extension of the wrists. Hepatic en­
cephalopathy presents with typical manifestations of orgartic 
delirium: clouded consciousness, disrupted sleep/arousal cy­
cles, and visual hallucinations. 

Laboratory Evaluation 
Liver function tests (LFfs) provide indirect evidence of he­
patobiliary disease but must always be interpreted in the con-



text of the clinical scenario. Abnonnal test result~ occur in as 
many as one third of asymptomatic patients screened with 
multiple test panels, but the incidence of clinically significant 
unsuspected liver disease is approximately \%.3 Aspartate 
aminotransferase (AST, fonnerly SGOT) and alanine amino­
transferase (ALT, fonnerly SGPT) are the most commonly 
used hepatocellular enzymes or transaminases on standard 
laboratory panels. They are released into the blood when he­
patocellular membranes are damaged. AST is found in sig­
nificant concentrations in many organs of the hody, while 
ALT is more specific to the liver. The pattern of AST and 
ALT elevations may be a clue to the underlying disease state. 
In general, alcoholic liver disease has an AST/ALT ratio of 
2: I or greater. Acute viral hepatitis usually has higher ALT 
levels than AST. 

y-Glutamyltransferase (GGT) is another transaminase that 
is used on many multiphasic laboratory panels. Tt may be el­
evated with minimal hepatocellular damage or with acute al­
cohol intake without evidence of any histologic damage. Clin­
ically, therefore, it is used mostly to identify the source of 
elevated alkaline phosphatase levels rather than as a stand­
alone test of hepatocellular damage. An increased GGT in the 
presence of an increased alkaline phosphatase indicates that 
the alkaline phosphatase is of hepatic origin. 

Alkaline phosphatase (AP) is a family of enzymes that are 
found in liver, bone, placenta, intestine, and kidney. More 
than gO% of circulating alkaline phosphatase is from the liver 
and bone. In the liver AP is synthesized by bile epithelial 
cells, and its synthesis is increased in response to obstruction 
of the bile duct.4 For this reason, an elevated AP of liver ori­
gin often indicates cholestasis. Liver AP can also rise in in­
filtrative diseases such as amyloidosis. There are many causes 

Table 90.1. Common Liver Function Tests 
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of elevated AP level<; other than primary liver diseases. Ado­
lescenls and pregnant women have elevated levels. Levels can 
also be increased in hyperthyroidism, cardiac failure, trauma, 
lymphoma, and metastatic cancers. Alkaline phosphatase 
should only be evaluated in the fasting state. 

Bilirubin is a breakdown product of hemoglobin that is ac­
tively secreted into the bile ducts by hepatocytes after being 
conjugated to increase its solubility in water. It may be ele­
vated in either hepatocellular damage or cholestatic disease. 
Normally 70% of the bilirubin in circulation is unconjugatcd 
("indirect"). An elevation of the unconjugated fraction sug­
gests hemolysis or Gilbert's syndrome. Tf more than 50% of 
the bilirubin is conjugated ("direct"), then primary liver dis­
case is more likely to he the cause. The serum conjugated 
bilirubin does not usually rise until at least one half of the 
liver's excretory capacity has been disrupted.4 It is very un~ 
usual for extrahepatic obstruction to cause the bilirubin level 
to rise above 15 mgldL. 

Serum albumin and the prothrombin time (PT) are com­
monly available blood tests that demonstrate the ability of the 
liver to produce proteins. Abnormalities of the PT may occur 
fairly quickly, whereas a low albumin level usually indicates 
that liver disease has been present for 3 weeks or longer. 

When investigating LFI abnormalities, any single abnor­
mal liver test should be confirmed with a second test. For ex­
ample, an elevated alkaline phosphatase should be followed 
by a GGT. and an elevated AST should be confirmed with an 
ALT. The clinician should always search for potential of­
fending drugs, occupational exposures, or other ingestions 
that may cause reversible LFT abnormalities (Table 90.1). 
Once a general category of liver disease is suspected, more 
specific laboratory cvaluation may include viral serologies, 

Test Abnormality Common causes Comments 

AST Hepatocellular damage 

ALT Hepatocellular damage 

GGT Hepatocellular damage 

Viral hepatitis 
Toxic/drug reactions 
Alcoholic disease 
Virdl hepatiti~ 
Toxic/drug reactions 
Alcoholic disease 
Same as above 

AST:ALT >2 suggests alcoholic disease, 
value rarely greater than 500 

ALT> AST in acute viral hepatitis, values 
often in the 1000s 

Use only to confirm that AP is of liver origin; 
too sensitive to be used alone for diagnosis 

Nonhepatic causes of elevation include AP 

Bilirubin 

Prothrombin 
time 

Obstruction/infiltration 

Hepatocellular, obstructive, 
or biochemical 

Biochemical dysfunction 

Cholelithiasis 
Cholangitis 
Cancer of pancreas 
Amyloid 
Any liver disea<:.e 

Any process that creates 
widespread hepatocellular 
dysfunction 

bone disease, pregnancy, childhood, 
nonfasting state 

Isolated elevations in Gilbert's disease and 
hemolysis 

Can be prolonged with dietary deficiency 
or malabsorption oj vitamin K 

Albumin Biochemical dysfunction Any process that create') Requires 3 weeks of hepatic dysfunction; 
widespread hepatocellular may also be reduced in acute inflammation, 
dysfunction malnutrition or acute illness 

ALT =- alanine aminotransferase; AP = alkaline phosphatase; AST = aspartate aminotransferase; GGT = y-glutamyltransferase. 
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Table 90.2. Less Common Causes of Chronic Liver Disease and Cirrhosis 
Disorder Laboratory test Treatment 

Hemochromatosis 

Wilson's disease 

Primary biliary cirrhosis 

Autoimmune hepatitis 

O'l-antitrypsin (AlA) deficiency 

Transferrin saturation, ferritin, marrow biopsy 

Ceruloplasmin, serum copper 

Antimitochondrial antibody 

Phlebotomy 
D-penicillamine 

Ursodiol 

Immunosuppression 

O'l-proteinase inhibitor 

Antinuclear antibody, anti-smooth muscle antibody 

AlA activity 

and tests for hemochromatosis, Wilson's disease, a-anti­
trypsin deficiency, or autoimmnne hepatitis' (Table 90.2). 

IT anatomic imaging is needed, an ultrasound of the liver, 
gallbladder, and bile ducts is usually the initial study. Com­
puted tomography (CT), magnetic resonance imaging (MRI), 
and radionuclide studies are usually second-line tests in eval­
uating liver disease. Liver biopsy is occasionally required for 
diagnosis and/or management of chronic hepatitis, but it is 
rare for biopsy to be required in acute hepatitis. 

Viral Hepatitis 
Viral hepatitis classically presents with a prodrome of gener­
alized fatigue, anorexia, and myalgia prior to the onset of 
jaundice. Symptoms then progress to nausea, vomiting, and 
abdominal pain. Other features may include headache, fever, 
and arthralgias. It is clear from serologic evidence, however, 
that many people are exposed to viral hepatitis but have only 
a nonspecific illness or are totally asymptomatic. Certain hep­
atitis viruses (hepatitis B, C, and D viruses) may cause a 
chronic illness that can progress to cirrhosis, hepatocellular 
carcinoma, and liver failure. Any patient with a chronic hep­
atitis is more likely to progress to these more severe outcomes 
if there is a second insult to the liver such as ongoing alco­
hol abuse or acquired immunodeficiency syndrome (AIDS). 

Hepatitis A 
Hepatitis A virus (HA V) is an RNA enterovirus that is highly 
contagious and is spread directly or indirectly by the fecal­
oral route. It causes an acute, self-limited hepatitis and has no 
known chronic state.6 Severe hepatitis from HA V occurs 
rarely and is more common in the elderly and in patients with 
underlying chronic hepatitis or cirrhosis from another cause. 
The average incubation period for the virus is approximately 
30 days, and peak viral shedding in the stool occurs prior to 
the onset of clinical jaundice. 

Contamination of food or water with HA V can create epi­
demics of acute hepatitis. Outbreaks have also been described 
in day-care and institutional settings. Several parts of the world 
are endemic for HA V, and travele" from the United States are 
advised to either be immunized or take immune globulin prior 
to visiting these areas (current recommendations can be found 
at the Web site www.cdc.govltravel).7 The antigenic composi­
tion of HAVis remarkably similar throughout the world, which 
explains the excellent effectiveness of the hepatitis A vaccine.8 

The diagnosis of acute HA V depends on identification of 
the immunoglobulin M (IgM)-specific anti-HA V antibody. 

This is usually present in the serum by the time jaundice is 
clinically apparent and is cleared within 4 to 6 months. The 
immunoglobulin G (IgG) antibody to HA V that subsequently 
appears persists throughout the patient's lifetime and confers 
immunity. Treatment of hepatitis A is supportive, and hospi­
talization is usually necessary only if significant dehydration 
occurs due to protracted vomiting. 

Hepatitis B 
Hepatitis B virus (HBV) is a DNA virus that is spread directly 
through sexual contact, blood exposure, or vertical transmis­
sion in the perinatal period. There is both an acute HBV ill­
ness and a chronic disease state.6 Groups at high risk for hep­
atitis B include intravenous drug users, patients with multiple 
sexual partners, and patients and staff in institutions for the 
mentally impaired or prisons. Health care workers are also at 
increased risk through exposure to infected body fluids. 

The incubation of HBV is 4 to 6 weeks, and the prodromal 
symptoms tend to be more prolonged than in HA V infection. 
Acute fulminant hepatitis occurs to a small percentage of pa­
tients with acute hepatitis B infection, and 5% to 10% of 
patients develop an acute serum sickness with fever, rash, and 
arthralgias. Ten percent of patients with acute HBV infection 
have a relapse of symptoms 2 to 6 months after the original 
symptoms, but this relapse is usually less severe than the orig­
inal infection. 

The diagnosis of acute hepatitis B infection is made by 
identification of hepatitis B surface antigen (HBsAg) in the 
serum. It usually appears before the onset of jaundice and is 
present for up to 6 months after the acute infection. IT the HB­
sAg persists in the serum beyond 6 months, the patient is con­
sidered to have a chronic hepatitis B infection. The disap­
pearance of the HBsAg and the appearance of the hepatitis B 
surface antibody (HBsAb or anti-HBs) indicate that the pa­
tient has cleared the infection and has developed immunity. 
Anti-HBs will also be found in most patients who have re­
ceived the hepatitis B vaccine series. 

Hepatitis B core antibody (HBcAb or anti-HBc) indicates ex­
posure to the HBV. This antibody flISt appears during the acute 
infection and persists for many years or for life. The presence 
of the anti-HBc does not imply that the HBV has been cleared­
chronic carriers will have anti-HBc. Occasionally, anti-HBc is 
the only identifiable serologic marker found in a patient who 
has acute HBV infection. This occurs in the ''window'' between 
the disappearance of the HBsAg and the appearance of an ad­
equate titer of anti-HBs Figures 9O.! and 90.2 and Table 90.3 
provide more detail on the interpretation of HBV serology. 

Patients with chronic HBV infection may have an "e" anti-



Fig. 90.1. Typical time course of hepatitis B 
serology with recovery. (Source: www.COc.gov/ 
NClOOO/diseases/hepatitis.) 

gen (HBeAg, which is not the same as hepatitis E virus) in their 
serum. The e antigen is a marker for active viral replication, and 
its presence indicates that the patient is at higher risk for pro­
gression to cirrhosis and indicates a higher likelihood of infect­
ing another person if exposure to blood or body fluids occurs. 

There is no specific treaUTIent for acute HBY infection other 
than supportive care. About 5% to 10% of adults, 20% of chil­
dren, and 90% of neonates and infants who are infected with 
HBV will go on to chronic infection. Chronic infection leads to 
cirrhosis in approximately 20% to 30% of patients, and a small 
percentage of these will go on to hepatocellular carcinoma. 

Patients with chronic HBY infect ion should be evaluated 
for antiviral therapy to reduce their chance of progressing to 
cirrhosis and/or hepatocellular carcinoma. The most effecti ve 
regimen currently in use is a combination of interferon-a and 
lamivudine.9 Those patients who develop end-stage li ver di s­
ease may require li ver transplantation. 

Hepatitis C 
Hepatitis C virus (HCY) is an RNA virus that is transmitted 
by blood products and by perinatal vertical transmission. Sex-

Fig. 90.2. Typical time course of hepatitis B 
serology with chronic infection. (Source: www. 
COC.gov/NClOOO/diseases!hepatitis.) 
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ual transmissions have been documented but are less com­
mon. This virus is responsible for the majority of cases that 
were previously called "non-A, non-B posuransfusion hepa­
titi s."6 In comparison to hepatitis B, the acute phase is more 
likely to be asymptomatic or mild, but patients who acquire 
HCY are much more likely to develop a chronic hepatitis. 1O 

Eighty to eighty-five percent of patients infected with HCY 
develop chronic hepatitis and 20% of these develop cirrhosis 
(Fig. 90.3)." 

Although the blood supply in the United States is now quite 
safe with respect to transmission of HCV,II anyone who re­
ceived a transfusion, organ transplant, or cryoprecipitate prior 
to 1992 is at risk of having chronic HCY infection and should 
be screened. 12 

Hepatiti s C is diagnosed by demonstrating antibody to 
Hey in the blood. The initial screening test is usuall y an en­
zyme-linked immunoassay (ETA), and a recombinant im­
munoblot assay (RTBA) is used for confinnation if there is 
any concern about the initial test being falsely positive.13 

A quantitative or qualitative RNA viral load test can be 
done to demonstrate viral particles in the bloodstream. The 
qualitative test is as much as ten times more sensitive than 
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Table 90.3. Interpretation of the Hepatitis B Panel 

Tests Results Interpretation 

HBsAg Negative Susceptible 
Anti-HBc Negative 
Anti-HBs Negative 

HBsAg Negative Immune due to 
Anti-HBc Negative vaccination 
Anti-HBs Positive with 

;;:::10 mlU!mla 

HBsAg Negative Immune due to 
Anti-HBc Positive natural infection 
Anti-HBs Positive 

HBsAg Positive Acutely infected 
Anti-HBc Positive 
IgM anti-HBc Positive 
Anti-HBs Negative 

HBsAg Positive Chronically infected 
Anti-HBc Positive 
IgM anti-HBc Negative 
Anti-HBs Negative 

HBsAg Negative Four interpretations 
Anti-HBc Positive possibleb 

Anti-HBs Negative 

aPostvaccination testing, when it is recommended, should be 
performed 1-2 months following dose #3. 

b1. May be recovering from acute HBV infection. 
2. May be distantly immune and the test is not sensitive 

enough to detect a very low level of anti-HBs in serum. 
3. May be susceptible with a false-positive anti-HBc. 
4. May be chronically infected and have an undetectable 

level of HBsAg present in the serum. 

Source: Immunization Action Coalition publication "Needle 
Tips," available at www.immunize.org. 

the quantitative test." Unlike the viral load testing of human 
immunodeficiency virus (HIV) iofection, the quantitative 
level of RNA copies in HeV does not correlate with the cur­
rent severity or predict the future progression of disease. The 
test is useful, however, in following treatment protocols for 

20 Resolve I 

Time 

the patient with HeV. A patient who has a high viral load 
prior to beginning antiviral treatment bas a poorer likelihood 
of responding to treatment. If a patient receives antiviral ther­
apy and the viral load has not decreased significantly after 3 
to 4 months of treatment, the patient's HeV is considered to 
be nonresponsive to the regimen.13 

Hev can be separated into several major genotypes and at 
least 50 different subtypes. This genotypic variability is one 
of the factors that has made development of a vaccine against 
HeV difficult. 14 The various genotypes have different levels 
of responsiveness to current antiviral therapies. Genotype I 
is the most common genotype in the United States, making 
up approximately 70% of cases. Genotype 1 is the most re­
sistant to current therapies. 

One important task for family physicians cating for patients 
with HeV infection is to decide whether referral for liver 
biopsy and consideration of treatment is needed. Because 
treatment decisions are based on the amount of inflammation 
on the liver biopsy and LFfs are an inconsistent marker for 
t1tis inflammation, the majority of patients diagnosed with 
HCV will need to have a liver biopsy. On the other hand, liver 
biopsy should only be done if it will make a difference in 
management strategy, so anyone who has a contraindication 
to treatment should not have a biopsy. Recommendations of 
the National Institutes of Health (NIH) consensus panel for 
treatment are listed in Table 90.4. 

One of the most controversial topics in the management of 
HCV has been whether to biopsy a patient who has normal 
LFfs. A patient with any elevation of LFTs should be con­
sidered for treatment because the level of elevation does not 
correlate with the inflammation found on biopsy. A patient 
who has normal LFfs at one point in time may have inter­
mittent elevations that are the result of hepatic inflammation. 
With this in mind, some authorities have stated that every pa­
tient who does not have a contraindication to biopsy or treat­
ment should have a liver biopsy. Patients with persistently 
normal LFTs, however, have a benign course and are very 
unlikely to progress to cirrhosis of the liver. IS The NIH con­
sensus conference on hepatitis C that met in 1997 recom-

Fig. 90.3. The natural history 
of HeV infection-the "80/20 
rule." These percentages are 
approxi mate and vary with 
population studied and coexis­
tent illnesses. 
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Table 90.4. Indications and Contraindications to Treatment of Hepatitis C: Who Should Be Treated for Chronic Hepatitis C? 

Persons recommended for treatment 
Treatment is recommended for patients with chronic hepatitis C who are at greatest risk for progression to cirrhosis, as 

characterized by 
Persistently elevated Al T levels; 
Detectable HeV RNA; and 
A liver biopsy indicating either portal or bridging fibrosis or at least moderate degrees of inflammation and necrosis. 

Persons for whom treatment is unclear 
Included are 

Patients with compensated cirrhosis (without jaundice, ascites, variceal hemorrhage or encephalopathy); 
Patients with persistent AL T elevations, but with less severe histologic changes. (In these patients, progression to cirrhosis is 

likely to be slow, if at all; therefore, observation and serial measurements of ALT and liver biopsy every 3-5 years is an 
acceptable alternative to treatment with interieron); and 

Patients aged <18 years or >60 years. 

Persons for whom treatment is not recommended 
Included are 

Patients with persistently normal Al T values; 
Patients with advanced cirrhosis who might be at risk for decompensation with therapy; 
Patients who are currently drinking excessive amounts of alcohol or who are injecting illegal drugs; and 
Persons with major depressive illness, cytopenias, hyperthyroidism, renal transplantation, evidence of autoimmune disease, 

or who are pregnant. 

Source: Centers for Disease Control and Prevention. Recommendations for prevention and control of hepatitis C virus infection 
and HCV-related chronic disease. MMWR 1998;47(RR-19l:1-54. 

mended against treating patients with HCV infection and per­
sistently normal transaminase levels even though most such 
patients have some evidence of inflammation on liver 
biopsy.13 This reconunendation may change in the future if 
more effective and less toxic antiviral regimens are found. 

Most patients being treated for HeV infection currently re­
ceive a combination of interferon and ribavirin for 6 to 12 
months. A new form of interferon known as pegylated inter­
feron has improved overall response rates to therapy and al­
lows once-weekly dosing. Treatment of HeV infection is an 
area of active research, and treatment regimens are likely to 
change rapidly in the next several years. 

Other Viral Agents 
Hepatitis D and E are far less common than the viral hepati­
tides described above. Hepatitis D (fonnerly called delta hep­
atitis) occurs only as a co-infection with hepatitis B but fre­
quently causes a much more severe acute illness than HBV 
alone. Fulminant hepatitis and death are more conunon with 
hepatitis D than the other viral hepatitides. Hepatitis E is sim­
ilar to hepatitis A in that it is transmitted enterically and is 
generally a self-limited illness. Hepatitis G has recently been 
described and has been found in about 1 % of American blood 
donors. Its clinical significance is uncertain at this time. 
Epstein-Barr virus, cytomegalovirus, and other herpesviruses 
can also cause an acute hepatitis. 

Human Immunodeficiency Virus 
Although the human immunodeficiency virus (HIV) does not 
commonly cause a primary viral hepatitis, it is important in 
the natural history and treatment of patients with chronic hep­
atitis due to other viruses. Co-infection of HIV with both HBV 
and HCV is conunon, especially among intravenous drug 

abusers. Patients with co-infection are more likely to have 
progression of their chronic hepatitis. They are more likely to 
have a suboptimal response to antiviral therapies aimed at 
HeV and often have their treatment complicated by medica­
tion interactions and direct liver toxicity of their antiretrovi­
ral therapy. Any patient discovered to have chronic HBV or 
HCV infection should have serologic testing for HN (also 
see Chapter 42). 

Prevention of Viral Hepatitis 
Preventive measures for hepatitis A include rigorous hand 
washing, particularly among food handlers and day-care work­
ers, and proper sanitation and wastewater disposal. Patients 
who believe they have been recently exposed to HA V should 
receive inunune globulin within 2 weeks of the exposure at a 
dose of 0.02 mglkg intramuscularly. Anyone who anticipates 
a future exposure (such as foreign travel to an endemic region) 
should be vaccinated. The vaccine provides protection against 
HA V within 4 weeks of the initial dose. The complete vacci­
nation series, which provides extended inununity, includes a 
second vaccination 6 months after the first? 

Because of the increased risk of severe hepatitis, patients 
with chronic hepatitis or cirrhosis should receive hepatitis A 
vaccine. The vaccine andlor immune globulin are also given 
under the direction of public health authorities in specific out­
breaks of HA V. 

Prevention of hepatitis B and C involves proper blood bank 
screening procedures, universal blood exposure precautions 
for health care workers, avoidance of multiple sexual contacts 
and the sharing of intravenous needles, surveillance of preg­
nant women, and immunization. 16,17 

All pregnant women should be screened for the presence 
of HBsAg early in pregnancy, and this should be repeated if 
the patient is at risk of acquiring the infection during the preg-
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Table 90.5. Doses of Hepatitis A and B Vaccines 

Recommended dosages and schedules of hepatitis A vaccines 

Vaccine Age group Dose Volume # Doses Schedule 

Havrix 
(GlaxoSmithKline) 

Vaqta 

2-18 years 
19 years and older 
2-18 years 

720 EI.U. 
1440 EI.U. 

2S U 

0.5 mL 
1.0 mL 
0.5 mL 
1.0 mL 

0, 6-12 months 
0,6-12 months 
0,6-18 months 
0,6-12 months (Merck & Co.) 19 years and older 50 U 

EI.U. = Elisa units; U = units. 

Recommended dosages of hepatitis B vaccinesa 

Vaccine brand Age group Dose Volume # Doses 

Engerix-B 
(GlaxoSmithKline) 

Recombivax HB 
(Merck & Co.! 

0-19 years 
20 years and older 
0-19 years 
11-15 years 
20 years and older 

0.5 mL 
1.0 mL 
0.5 mL 
1.0 mL 
1.0 mL 

a"fhe schedule for hepatitis B vaccination is flexible and varies. Consult the ACIP statement on hepatitis B (11/91), MP's 2000 
Red Book, or the package insert for details. 

Note: For adult dialysis patients, the Engerix-B dose required is 40 JLg/2.0 mL (use the adult 20 JLg/mL formulation) on a sched­
ule of 0, 1, 2, and 6 months. For Recombivax HB, a special formulation for dialysis patients is available. The dose is 40 JLg/1.0 
mL and it is given on a schedule of 0, 1, and 6 months. 

Source: CDC.17 Immunization Action Coalition publication, "Needle Tips," available at www.immunize.org. 

nancy. Infants born to mothers with HBsAg should receive 
hepatitis B immune globulin (HBIG) and their first HBV vac­
cine within the fITst 12 hours of life. I7 

When HBV vaccine was first available, a strategy of im­
munizing high-risk individuals was begun. This was very suc­
cessful in reaching health care workers, patients with hemo­
philia, and those on dialysis, but was unsuccessful in reaching 
intravenous drug users, prostitutes, and others at risk on the ba­
sis of lifestyle. Because of this, universal infant hepatitis B vac­
cination is now standard in the United States. Catch-up vacci­
nation schedules for adolescents and adults who are not yet 
immunized but are at risk for HBV are available as well. Any­
one who is not immune to HBV but becomes exposed should 
receive HBIG and begin a primary immunization series. Table 
90.5 lists the dosing of vaccines for HA V and HBV. 

Alcoholic Hepatitis 
Alcohol and its metabolites are toxic to hepatocytes and can 
cause both acute hepatitis and chronic liver disease. Acute al­
coholic hepatitis is clinically very similar to the acute viral 
hepatitis described in the previous section with the exception 
that there is usually no fever or viral prodrome. The ASTI AL T 
ratio is usually 2: I or greater in alcoholic injury and the GGT 
is usually at least twice normal.5 With abstinence from alco­
hol and supportive care, the acute liver injury may be totally 
reversible. Patients with alcoholic liver disease are often mal­
nourished and require nutritional supplementation. especially 
thiamine and folate. Markers for poor prognosis include ab­
normal coagulation studies, azotemia, bilirubin level > 15 
mgldL, and encephalopathy.18 

Alcohol is the most common cause of chronic liver disease, 
cirrhosis, and hepatocellular carcinoma in the United States 
and is often a cofactor in patients with chronic liver disease 

from other causes. Patients with cirrhosis from any cause who 
continue to abuse alcohol have a much worse prognosis with 
increased risk of progression to end-stage liver disease and 
hepatocellular carcinoma. 

Toxic Hepatic Injury 
Many drogs have the potential to cause acute liver injury. 
Many more can cause transient hepatocellular enzyme eleva­
tions that are of uncertain clinical significance.5 One of the 
most frequent causes of toxic hepatic injury is acute or chronic 
overdose of acetaminophen. Other common medications that 
may cause liver injury include sulfonamides, estrogens, iso­
niazid, nitrofurantoin, amiodarone, methotrexate, allopurinol, 
valproic acid, and any of the hepatic hydroxymethylglutaryl 
coenzyme A (HMG CoA) reductase inhibitors.19 Other toxic 
exposures, including industrial exposure to carbon tetrachlo­
ride and vitamin A overdose, may also cause serious liver dis­
ease (see Table 90.6 for a more complete list). 

Other Causes of Chronic Liver Disease 
Although a significant majority of chronic liver disease in the 
United States is caused by alcohol and viral agents, physi­
cians must also consider some of the other potential causes.5 

Table 90.2 lists several of the less common causes of liver 
disease that may require investigation. 

Hemochromatosis is particularly important because of its 
relative frequency, its subtle clinical presentation, and the 
need for early diagnosis and treatment. Patients with he­
mochromatosis have an inherited propensity to absorb excess 
iron leading to high levels of iron stored in the body. Hered­
itary hemochromatosis (lllI) is an autosomal-recessive dis-
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Table 90.6. Substances That Are Reported to Cause liver Damage 

Class Examples 

Nonsteroidal antiinflammatory agents 
Pain relievers 

Ibuprofen, naproxen, ketoprofen, rofecoxib, celecoxib, others 
Acetaminophen 

HMG CoA reductase inhibitors 
Niacin 

Atorvastatin, lovastatin, simvastatin, others 

Fibric acid derivatives 
Thiazolidinediones 
Sulfonylureas 
Anticonvulsants 
Cholinesterase inhibitors 
Antibiotics 

Gemfibrozil, fenofibrate 
Pioglitazone, rosiglitazone 
Glipizide 
Carbamazepine, phenytoin, valproic acid 
Tacrine 

Antifungals 
Sulfonamides, nitrofurantoin, ciprofloxacin, synthetic penicillins, isoniazid 
Ketoconazole, fluconazole, amphotericin 

Antivirals Oideoxyinosine (ddll, zidovudine (AZT) 
Ritonavir, indinavir 
Estrogem., tamoxifen 
Methotrexate 

Protease inhibitors 
Hormones 
Antirheumatic agents 
Cardiovascular agents 
Nutritional supplements 

Amiodorone, methyldopa 
Chaparral, comfrey, germander, pennyroyal, ephedra, ji bu huan, gentian, senna, 

shark cartilage, scutellaria ("skullcap")' alchemilla ("lady's mantle"), valerian, high­
dose vitamin A 

Substances of abuse Cocaine, phencyclidine ("angel dust"), glues and solvents, MDMA ("ecstasy"), 
anabolic steroids 

This list includes many substances that are known to caLise liver damage but is not a comprehensive list of all known toxins. 

ease with an estimated gene frequency of 8% in the North 
American population and a clinical prevalence of 4 to 6 per 
1000 in primary care populations.2o Clinical manifestations 
of hemochromatosis occur earlier and more frequently in men 
because iron loss through menstruation, pregnancy, and 
breast-feeding are partially protective for women. HH causes 
a wide array of symptoms in many systems of the body in­
cluding sexual impotence with testicular atrophy, a "bronz­
ing" hyperpigmentation of the skin, arthropathy, type II dia­
betes mellitus, hyperlipidemia, and heart failure. In the liver, 
hemosiderin deposition leads to cirrhosis.21 

The diagnosis of HH is made on the basis of abnormal iron 
studies. A transferrin saturation of greater than 45% is the 
most commonly recommended screening test. Any patient 
with an elevated transferrin saturation should have a repeat 
fasting transferrin saturation and a serum ferritin level. A fast­
ing transferrin saturation of greater than 55%} along with a 
serum ferritin of greater than 200 ,uglL in women or greater 
than 300 p.glL in men is highly suggestive of HH. Liver 
biopsy will show increased iron stores in the liver and is usu­
ally recommended to make a definitive diagnosis. Prognosis 
for patients who are identified early and undergo therapeutic 
phlebotomy is excellent. When a patient is identified with HH. 
family members should be :;,creened with either iron studies 
or genotyping since early treatment with phlebotomy is ben­
eficial. 

Ci rrhosis of the liver 
Cirrhosis is the common end stage of a number of chronic liver 
diseases. The clinical features of cirrhosis are the result of liver 
scarring with subsequent portal hypertension and abnormal pro­
tein production. Esophageal varices, ascites, and splenomegaly 

may be caused by portal hypertension. Hypoalbuminemia, low 
levels of vitamin K-dependent clotting factors, thrombocy­
topenia, and anemia may also occur. Hyponatremia is a com­
mon finding in patients with cirrhosis and may be complicated 
by diuretics and sodium restriction. If the cirrhosis progresses, 
death is usually lhe re::,ult of gastrointestinal bleeding (from 
portal hypertension and coagulopathy), hepatorenal syndrome, 
encephalopathy, or bacterial peritonitis. 

Effective therapy of the underlying cause of the cirrhosis 
can arrest progression of liver injury in many cases and may 
permit substantial clinical improvement.22 Management of 
cirrhosis is supportive with particular attention to maintain­
ing abstinence from alcohol and giving nutritional support. 
Patients with cirrhosis are often malnourished for many rea­
son~. Thus. protein restriction is no longer routinely recom­
mended, even in patients with encephalopathy. Most patients 
need routine supplementation of thiamine, folate, calcium, 
and a multivitamin. They should generally avoid iron sup­
plementation. 

Sodium restriction (88 mmolfday or 2000 mg/day) as well 
as diuretics may be beneficial for patients with symptomatic 
ascites. Fluid restriction is not usually necessary, and the hy­
ponatremia commonly seen in cirrhotic ascites seldom needs 
treatment. An agent active at the distal tubule, such as spirono­
lactone (Aldactone) is usually the first diuretic used. In se­
vere cases, loop diuretics such as furosemide (Lasix) may 
need to be added. Z3 

Patients who are at risk for or have had an episode of bac­
terial peritonitis should be on daily prophylactic antibiotics to 
prevent recurrence. Regimens that have been studied include 
ciprotloxacin (Cipro) 750 mg once weekly, trimethoprim­
sulfamethoxazole (Septra, Bactrim) one double-strength 
tablet 5 days/week, and norfloxacin (Noroxin) 400 mg daily.24 

Patients who are at moderate risk for variceal hemorrhage 
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should receive a nonselective beta-blocker such as pro­
pranolol (Inderal) or nadolol (Corgard) to reduce this risk. 
Those at high risk (especially those with a previous bleeding 
episode) should have banding or sclerotherapy of the varices. 

Patients with encephalopathy should have potential underly­
ing causes (particularly infection) investigated and treated ap­
propriately. In addition, they should receive oral lactulosc in 
doses adjusted to produce several loose stools daily. Metron­
idazole (Flagyl) is now favored over neomycin sulfate for long­
tenn suppression of intestinal bacterial flora because of the oto­
toxicity and nephrotoxicity of the neomycin. Metronidazole 
should not be used in the face of active alcohol consumption.23 

Liver Transplantation 
Patients with advanced cirrhosis of the liver may be candi­
dates for liver transplantation. One- and five-year survival 
rates at established transplantation centers are typically 90% 
and 80% or better. Contraindications to transplantation in­
clude active alcoholism or substance abuse, seropositivity for 
HIV, and severe cardiac or pulmonary disease. Most trans­
plantation centers require a minimum of 6 months of absti­
nence from alcohol before placing a patient on the waiting 
list for transplantation. The greatest barrier to transplantation 
remains a shortage of transplantable organs. Each year the 
number of eligible transplant recipients exceeds the supply of 
available organs by a factor of 5 to 10.25 

Hepatocellular Carcinoma 
Metastatic tumors are by far the most common cancers found 
in the liver, with colon cancer being the most common primary 
source (see Chapter 92). Most cases of primary hepatocellular 
carcinoma (HCC) arise in patients who have chronic liver dam­
age. Surveillance studies suggest an annual rate of HCC of 1 % 
to 4% in patients with established cirrhosis. The average time 
from the onset of hepatitis to the development of HCC is 30 
years. Worldwide, hepatitis B is the most common cause, while 
a1coholic liver disease and hepatitis C are the most common 
causes in North America. A larger percentage of patients with 
chronic liver disease from HeV go on to HCC than those in­
fected with HBY. Patients who are co-infected with HCY and 
HIV are at particular risk to progress to hepatocellular carci­
noma. There is no effective chemotherapy for HCC, and re­
currence after resection is common. 

Many authorities recommend screening for the develop­
ment of HCC in palients with cirrhosis with serum a-feto­
protein (AFP) testing and serial imaging studies. This strat­
egy has not been adequately evaluated in randomized trials, 
and there is no evidence that it reduces mortality. 26 

Summary 
The evaluation of abnormal liver function tests and man­
agement of patients with alcoholic and viral hepatitis are 
the most common liver problems encountered by family 

physicians. Although the incidence of new infections with 
HCY and HBV have diminished significantly with better 
blood banking procedures and HBV vaccination, there is 
still a large cohort of patients who have chronic hepatitis 
from previous infection. These patients will continue to 
need medical care as they develop complications of their 
hepatitis during the next several decades. Further preven­
tion of new cases requires aggressive vaccination strategies, 
public health measures, and education to reduce the spread 
of hepatitis through intravenous drug use and sexual trans­
mission. 

Screening and intervention strategies for alcoholism and 
other substance abuse arc discussed in Chapter 59. Alco­
holism is encountered in almost every conceivable setting of 
family practice, and all family physicians should be familiar 
with this illness. 
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91 
Diseases of the Rectum and Anus 

Thomas J. Zuber 

Anorectal disorders represent some of the most common, yet 
poorly understood conditions in primary care. Any discussion 
of these conditions requires a thorough understanding of the 
anorectal anatomy (Figs. 91.1 and 91.2). The anal canal spans 
2 to 3 em from the lower border of the anal crypts at the den­
tate line to the anal verge (external skin).1 The anal canal is 
lined with a specialized squamous epithelium called ano­
derm.1 Sensory innervation from the external skin extends up­
ward to the dentate line. Most patients have no sensation 
above the dentate line and are exquisitely sensitive below it. 

Internal and external hemorrhoids are discussed here in de­
tail, as patients often attribute all anorectal complaints to 
"hemorrhoids." Other conditions that are reviewed include 
anal fissures, abscesses, fistulas, incontinence, rectal prolapse, 
pruritus ani, infectious proctitis, hidradenitis suppurativa, 
condyloma acuminatum, and anal carcinoma. 

Hemorrhoids 
It is estimated that 50% to 75% of United States adults suf­
fer at some time from hemorrhoids.2,3 Hemorrhoids are dis­
tended vascular cushions that line the anal canal.4-7 Internal 
hemorrhoids are composed, in part, of the dilated terminal 
tributaries of the superior and middle rectal veins, appearing 
above the dentate line.2 External hemorrhoids are composed 
of the dilated tributaries of the inferior rectal vein, appearing 
below the dentate line2 (Fig. 91.1). Mixed hemorrhoids are 
composed of both internal and external hemorrhoids. 

The anal cushions are composed of arterioles and 
venules,6,7 so describing internal hemorrhoids as simple "vari­
cose veins" is inaccurate. The submucosal anchoring and con­
nective tissue structure inside an anal cushion can become 
worn by chronic straining or from trauma from passing in­
spissated stool. 3 Ablative treatments for internal hemorrhoids 
attempt to re-create connective tissue anchoring by scarring 
the mucosa to the underlying tissues.3 

The entire anal canal must be thoroughly investigated be­
fore initiating treatment for hemorrhoids. Patients can be ex­
amined in the knee-chest position, but most practitioners pre­
fer the Sims' or left latera! decubitus position. The slotted 
Ives anoscope (Redfield Corporation, Montvale, NJ) provides 
excellent visualization of a full anal cushion or hemorrhoids 
above and below the dentate line. Once the pathology is iden­
tified, patients can be offered appropriate treatment interven­
tions for their stage or severity of disease (Table 91.1). 

Hemorrhoids tend to be a recurring problem.5 Lifestyle 
changes are important to limit the need for repeated treat­
ments and should be recommended for all patients.4 The ini­
tial use of stool softeners and the long-term use of stool bulk­
ing agents can reduce straining and trauma to the anal 
Cana!4.5.8-10 Patients should be encouraged to drink six full 
glasses of water a day and consume at least five servings of 
fresh fruits and fresh vegetables daily.' Prolonged sitting 
should be avoided, and patients should be educated not to de­
lay toileting once the rectum fills. 

Internal Hemorrhoids 
Most patients with internal hemorrhoids present with painless 
rectal bleeding. Internal hemorrhoids generally develop at the 
fixed positions of the anal cushions within the anal canal2•4,5,8 

(Fig. 91.2). Severa! new ablative techniques offer effective, 
less expensive treatments (Table 91.1). Patients with severe 
bleeding, persistent prolapse, or failure to respond to conser­
vative modalities may require surgical intervention.5 

The rubber band ligation technique effectively strangulates 
the internal hemorrhoid. l ,3 A small rubber band is loaded onto 
a hollow applicator, the hemorrhoid is pulled inside the ap­
plicator, and the rubber band is released to the base of the 
hemorrhoid.'·5.s The hemorrhoid slougbs off during the fol­
lowing 1 to 2 weeks.3 Moderate pain can follow this proce­
dure, as can the rare but significant complication of pelvic 
sepsis.8,ll Any patient with pelvic pain, fever, and inability 
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Fig. 91.1. Anorectal anatomy 
and hemorrhoids. ..... .. 
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to urinate following rubber band ligation must be immedi~ 
ately evaluated for this potentially fatal complication.' I 

Infrared photocoagulation is an easily performed office 
treatment for internal hemorrhoids.3 A IS-volt tungsten-halo­
gen lamp provides a controlled energy emission at the tip of 
the instrument.3 The energy causes tissue destruction up to 3 
mm in depth, and subsequent scar fonnation tethers the he­
morrhoidal vessels to the underlying tissues and reduces blood 
flow into the hemorrhoid.3 Multiple timed pulses lasting 1.0 
to 1.5 seconds are administered at the upper (proximal) por­
tion of the internal hemorrhoid. 

Infrared treatments have been described as a "painless" in­
tervention by some authors.) Most patients experience a mild 
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Fig. 91.2. When examining a patient who is lying in the 
left lateral decubitus (Sims') position, the patient's head is 
to the left and the feet are to the right. The midline of the 
canal is parallel to the floor. The circle represents the den­
tate line. The three anal cushions (and locations for the 
development of internal hemorrhoids) generally are lo­
cated at the 10 o'clock position (right posterior), 2 o'clock 
position (right anterior), and 6 o'clock position (left lat­
eral). This type of circular drawing can be included in the 
patient's chart when evaluating hemorrhoids, with pathol­
ogy drawn inside (above the dentate line) or outside the 
circle to document disease location and severity. 

burning sensation,IO but the treatment is performed without 
anesthesia and is well tolerated. Pelvic sepsis has not been 
noted following infrared treatment. 

Bipolar diathenny and galvanic destruction are two meth­
ods of electrosurgical destruction of internal hemorrhoids. ) 
Both treatments appear to be effective and safe, and each can 
be used for higher grade (grade 3 or 4) hemorrhoids. The gal­
vanic destruction technique requires at least 10 minutes of 
treatment time, compared to a few seconds for infrared or 
bipolar diathermy lreatment~. 

Some therapies for internal hemorrhoids have been largely 
discontinued. Sclerotherapy has significant risks, including 
mucosal sloughing, thrombosis, abscess fonnalion, and bac­
teremia.s Cryotherapy has a high cure rate but produces 
tremendous watery discharge and can result in sphincter mus­
cle damage and anal stenosis.3,s Surgical excision is occa­
sionally required, but other destructive modalities can be em­
ployed first. Laser hemorrhoidectomy is expensive and 
is associated with slower healing rates than standard surgical 
excision.12 

External Hemorrhoids 
Uncomplicated, nonthrombosed external hemorrhoids rarely 
require surgical intervention.s Novice examiners may mistake 
external tags for a true external hemorrhoid.2 A tag results 
from a prior hemorrhoid that has thrombosed, scarred, and ef­
fectively lost its blood supply.2 Rarely tags cause itching or 
interfere with hygiene, but they generally are left untreated. 

Thrombosed external hemorrhoids can cause extreme pain 
and disability and are common in pregnant patients and young 
adults. 13 Patients present with a tender perianal mass, and the 
bluish blood clot often can be seen through the skin. If the 
patient presents with the thrombosed hemorrhoid during the 
first few days or if it ruptures, excision of the thrombosed 
hemorrhoid is indicated.5,s Simple incision and drainage of 
the clot frequently results in spontaneous reclosure of the skin, 
rethrombosis, and recurrent pain in 24 hours.5•S 

Excision of a thrombosed external hemorrhoid can be fa­
cilitated hy adequate exposure created by an assistant re­
tracting the buttocks laterally.5 Lidocaine (1 - 2%) can be ad-
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Table 91.1. Grading and Treatment Recommendations for Internal Hemorrhoids 
Grade Appearance 

I Excessive bulging above the mucosal surface 

III 

IV 

without prolapse 
Prolapse with defecation and spontaneous reduction 

Prolapse that requires manual reduction 

Prolapse that cannot be 
reduced manually 

ministered above and around the hemorrhoid. An elliptical 
excision is performed, removing overlying skin and the en­
tire c1ot. 1,S,14 Electrocautery can be employed for hemostasis, 
and the wound can be left open or closed with a running sub­
cuticular absorbable suture. 

Thrombosed hemorrhoids that have heen present for more 
than 48 to 72 hours generally are best treated conserva­
tively.'·I •. I5 After 3 days time, the pain produced by surgical 
intervention frequently is greater than the pain that occurs 
with spontaneous resolution. The mass usually reduces slowly 
over the next few weeks.5 

Nonhemorrhoidal Anorectal Diseases 

Anal Fissure 
A fissure is a crack or tear in the anal mucosa, usually pro­
duced by the passage of hard stoo1. 16.!7 The lesion classically 
is associated with bleeding and intense pain at defecation.16•17 

Patients often complain of a sharp, cutting, or tearing sensa­
tion. Nearly half of the patients present with the complaint of 
hemorrhoids, 16 

Anal fissures most commonly appear in the midline of the 
anal canal, with 90% in the posterior midline.8,16,I7 Fissures 
outside the midline can be associated with other disease states 
such as Crohn's disease, tuberculosis, or syphilis.s A search 
for associated pathology should be initiated whenever a fis­
sure is found outside the ntidJine (see Chapters 41 and 88). 

Because fissures develop in the heavily innervated ano­
derm, the pain of a fissure often is out of proportion to the 
lesion's size.9 They can be diagnosed from the history. digi­
tal examination, and anoscopy. When examining for fissures, 
the sphincter muscle spasm can be overcome by gentle but 
persistent lateral separation of the edges of the anal orifice 
using traction of the gloved fingers to the side of the anus. I7 

Once discovered, many fissures heal over a few weeks time 
with rigorous efforts to soften the stooIS.8,16 Stool softeners, 
increased fluid intake, sitz baths, and stool bulking agents may 
be helpfuI.8,9,16 Lidocaine 2% jelly may assist with pain when 
applied to the tissues just prior to a bowel movement. 

Unhealed fissures can give rise to chronic, intennittent, or 
continuous symptoms. 16 Recurrent tearing of the anoderm with 
the passage of each stool can result in a chronic fissure. The 

Treatment options 

Conservative management with fiber, stool bulking agents, 
dietary vegetables 

Dietary management 
Infrared coagulation 
Electrosurgical ablation 
Rubber band ligation 
Infrared coagulation 
Electrosurgical ablation 
Rubber band ligation 
Surgical or laser hemorrhoidectomy 
Surgical hemorrhoidectomy 
Laser hemorrhoidectomy 
Electrosurgical ablation 

anal crypt immediately above the chronic fissure (at the den­
tate line) can become swollen and edematous, resulting in a hy­
pertrophied anal papilla or pOlyp.16.!7 Distal to the fissure (at 
the anal verge) may be a larger sentinel skin tag or sentinel 
pile.!' This swelling on the outer edge of the anal canal can 
serve as a marker for a fissure inunediately above.16.17 

The internal anal sphincter muscle may develop spasm 
from the presence of the overlying fissure. Over time the fis­
sure may deepen, and the spastic muscle becomes fibrotic and 
contracted. I7 Conservative measures often fail once the mus­
cle becomes fibrosed. Topical nitroglycerin ointment can re­
duce sphincter muscle contraction while the fissure is heal­
ing. 18-20 Early studies used 0.2% ointment; commercially 
available products in the United States (2% nitroglycerin oint­
ment) generally should be diluted.19,2o The ointment some­
times produces headaches and syncope in young patients. Bot­
ulinum toxin 20 units injected in two divided doses into the 
anal sphincter on both sides of the canal appears even more 
effective.21 ,22 

Surgery for anal fissures usually is lintited to patients who 
have persisting fissures unresponsive to conservative meas­
ures. Lateral internal sphincterotomy, which releases the con­
tracted muscle, is the most widely recommended interven­
tion.16,17 This surgery is performed by inserting a thin cataract 
or no. II blade through the perianal skin between the exter­
nal and internal sphincter muscles. The blade is teased toward 
a gloved finger in the rectum, dividing the fibrotic interua1 
sphincter. The blade should not cut all the way through to the 
mucosa.I7 Incontinence occasionally results from the proce­
dure, limiting the use of surgery for fissures. 

Anorectal Abscess 
An anorectal abscess results from cellulitis or infection of the 
glands and crypts at the dentate line.8,17,23 Both aerobic and 
anaerobic bacteria may be noted within an anorectal abscess. 17 
Some reports suggest a higher incidence of the abscesses 
among men. Anorectal abscesses usually are obvious, pro­
ducing diffuse swelling, erythema, and pain around the anus. 
Most abscesses are aggravated by sitting, coughing, sneezing, 
and defecating. 17 Anterior abscesses in women are occasion­
ally confused with Bartholin's abscesses (see Chapter 102). 

Anorectal abscesses are classified according to their loca-



tion. A common classification system divides them into 
perianal, ischiorectal, submucous (or high intermuscular), and 
pelvirectal,8,17,23 Perianal abscesses represent half of all 
anorectal abscesses8 and appear as ovoid swellings in close 
proximity to the anus. Fluctuance may be noted on the peri­
anal skin, and spontaneous drainage of a perianal abscess 
commonly occurs. 

Ischiorectal abscesses produce a more diffuse, brawny 
swelling of the entire perianal region. 17 Digital examination 
may reveal a bulging in the anal canal, High intermuscular 
abscesses can be difficult to diagnose. They can produce a 
chronic aching that is relieved once the abscess bursts and 
drains pus into the rectum.17 

Anorectal abscesses should be surgically drained upon dis­
covery.8,17,23 Perianal abscesses can be drained by a cruciate 
incision (in the shape of a plus sign) made as close as possi­
ble to the anal verge,8 Direct compression of the tissues ex­
presses the pus, and an iodofonn gauze drain can be placed 
within the abscess cavity for 24 hours or replaced for longer 
treatment periods. Antibiotics should not be used in place of 
surgical drainage, and their use after drainage is debated. 

Anal Fistula 
An anal fistula is a chronic granulating tract connecting two 
epithelial-lined surfaceS.8.17 Simple fistulas usually have a 
single external skin opening and a single internal opening in 
the anal canal or rectal mucosa. More complicated fistulas can 
have a complex course and multiple external openings. The 
wall of the tract is lined with a thick, tough layer of fibrous 
tissue,17 

Anal fistulas most commonly develop following pyogenic 
abscesses.8,17 Small crypt abscesses along the dentate line 
may serve as a reservoir for repeated infection from enteric 
bacteria.17 Three fourths of all fistulas are low anal or low in­
tersphincteric fistulas. 17 Low intersphincteric fistulas extend 
upward from the skin between the external and internal 
sphincter muscles and then dive through the internal sphinc­
ter to the dentate line. 

Anal fistulas are predominantly found in middle-aged 
men. I7 Patients frequently give the history that they had a 
prior abscess that burst, producing a chronic intennittent dis­
charge. 17 Anal fistulas generally are painless, but when asso­
ciated with inflammatory bowel disease patients may com­
plain of additional bowel symptoms (see Chapter 88). When 
examining a patient with a fistula, inquiry should be made 
about changes in bowel habits, passage of mucus and blood, 
abdominal pain, and weight loss. 

The anal skin can exhibit a single or multiple fistular open­
ings. An opening may be situated on the summit of a pink or 
red nodule of granulation tissue, and palpation of the perianal 
skin may express pus through the opening. Gentle injection 
of a dye solution or the use of a probe can identify the course 
of a fistula tract. Probing in the office setting is discouraged, 
as it may result in pseudotracts and distortion of the anatomy. 8 
Any patient identified with a fistula should be referred for de­
finitive surgical care,8 

Many surgical and ablative procedures have been devised 
for fistulas. Most authors recommend opening the fistula tract, 
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with healing accomplished by wound granulation or by per­
forming primary closure,17 Setons made of silk or rubber 
bands can be threaded through the fistula and tightened se­
quentially, producing necrosis of the overlying tissues and ex­
ternalization of the fibrous tract.17 

Anal Incontinence 
Anal incontinence is loss of control of flatus and feces. 17,24 

There are many causes for anal incontinence, some of which 
appear in Table 91.2. Young patients with incontinence may 
suffer from congenital anorectal deformities, secondary mega­
colon from chronic constipation, or trauma to the anal sphinc­
ter apparatus.17,24 Ulcerative colitis can produce anorectal ab­
scesses that destroy the sphincter musculature (see Chapter 
88). Mass lesions such as carcinoma, rectal prolapse, or large 
hemorrhoids also can produce mechanical interference in 
canal closure and subsequent incontinence. I7 

Functional fecal incontinence is defined as recurrent un­
controlled passage of fecal material in a person without evi­
dence of neurologic or structural etiologies.2S The new defi­
nition suggests that an individual must be at least 4 years of 
age, and that the incontinence can be associated with either 
diarrhea or constipation in an individual with a normal anal 
sphincter structure.25 The new definition for functional dis­
ease includes the 25% of patients with diarrhea-predominant 
irritable bowel syndrome who experience incontinence.2S 

Older women are particularly at risk for incontinence due 
to progressive denervation of the pelvic floor musculature from 
prior birth-related injury.24 The aging process can produce de­
creasing resting sphincter pressures, increased colonic transit 
time, and decreased sensitivity to rectal distention in both gen­
ders. Debilitated elderly patients or those with dementia are 
particularly prone to incontinence. Efforts should be made to 
establish a routine of daily stooling, fiber, and stool bulking 
agents to limit soiling by the elderly (see Chapter 24). 

Incontinence frequently is associated with fecal impaction 

Table 91.2. Some Causes of Anal Incontinence 
Congenital abnormalities (before and after surgery), such as 

ectopiC anus 
Neurologic conditions such as tabes dorsalis, spina bifida, 

cerebral vascular accident, dementia 
Birth-related neurologic damage to the pelViC floor musculature 

resulting from compression injury by the head at delivery 
Trauma 

Accidental impalement into the anorectal tissues 
Obstetric tears 
Operative trauma (fistula, hemorrhoids) 
Rectal surgery such as internal sphincterotomy, fistulectomy 

Secondary megacolon due to chronic constipation 
Rectal prolapse 
Large prolapsing third- or fourth-degree hemorrhoids 
Ulcerative colitis with perirectal abscesses 
Carcinoma of the anal canal 
Amebic dysentery 
Impaction of feces 
Old age and general debility 
Rectovaginal fistula 
Radiation enteritis 
Diarrheal states 
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in the elderly.I7 Fecal impaction occurs when a large, finn, 
immovable mass of stool develops in the rectum owing to in­
complete evacuation of stool. 26 Fecal impaction can be man­
aged by breaking up the mass with a gentle gloved finger or 
instrument and removing the inspissated stool.17,26 

Rectal Prolapse 
Complete rectal prolapse, or procidentia, is the abnormal de­
scent of all layers of the rectal wall with or without protru­
sion through the anus.27 Partial rectal prolapse, or prolapse of 
only the rectal mucosa, is most frequently encountered in chil­
dren between the ages of I and 5, and in the elderly. Partial 
prolapse is believed to be caused by an abnorma1ity in the at­
tachment of the mucosa to the submucosal layer. Straining 
may produce both partial and complete prolapse. Partial pro­
lapse creates a protruding mass with radiating furrows Oike 
the spokes on a wheel) and associated hemorrhoids.27 True 
procidentia (full-tltickness rectal prolapse) creates circular 
furroWS.26 

The initial treatment of partial prolapse is removal of con­
tributing factors such as colon polyps, diarrhea, constipation, 
or laxative use. In infants the prolapse should be manually re­
duced following each defecation, with gauze placed over the 
anus, and the buttocks then taped togetherP As the child 
grows older, the partial prolapse often decreases in size and 
frequency until it subsides altogether. If additional interven­
tion is necessary, injection sclerotherapy, rubber band liga­
tion, or surgical hemorrhoidectomy may be beneficial. 

In adults, complete rectal prolapse is more common in older 
women. Multipatity and obstetrical trauma to the anal sphinc­
ter may predispose to this increase in women. The majority 
of adults present with the protruding rectal tissue, although 
bleeding, mucous discharge, and pain may be reported. The 
treatment for procidentia (complete prolapse) is surgical. 
There are many operations used for this condition, and all can 
result in some degree of incontinence. About 40% of the eld­
erly who undergo abdominal proctopexy do not regain con­
tinence.27 

Pruritus Ani 
Pruritus ani is the symptom complex consisting of intense 
itching and burning discomfort of the perianal skin.28 The 
itching and subsequent scratching can lead to skin breakdown, 
maceration, weeping, and superinfection. Itching is most com­
mon after a bowel movement or just before falling asleep. 
Multiple causes exist for pruritus ani, and attempts should be 
made to identify the specific cause and institute specific treat­
ment16,28-30 (Table 91.3). Patients with pruritus ani are gen­
erally healthy, vigorous men (4:1 male/female ratio) aged 20 
to 50 years.I6,28 

A complete skin examination with focus on the mouth, 
scalp. and nails may provide evidence for a coexisting der­
matologic condition (see Chapter 115). The perianal tissues 
should be closely inspected for ptimary perianal pathology. 
Pinworms and Candida infections are the most common in­
fections associated with pruritus ani.3O Unfortunately, in most 
patients there is no demonstrable cause.16 

Table 91.3. Conditions Associated with Pruritus Ani 

Systemic illness 
Diabetes mellitus 
Hyperbilirubinemia 
Leukemia 
Aplastic anemia 
Thyroid disease 

Mechanical factors 
Chronic diarrhea 
Chronic constipation 
Anal incontinence 
Soaps, deodorants, perfumes 
Hemorrhoids producing leakage 
Prolapsed hemorrhoids 
Alcohol-based anal wipes 
Rectal prolapse 
Anal papilloma 
Anal fissure 
Anal fistula 

Skin sensitivity from foods 
Tomatoes 
Caffeinated beverages 
Beer 
Citrus products 
Milk products 

Medications 
Colchicine 
Quinidine 

Dennatologic conditions 
Psoriasis 
Seborrheic dermatitis 
Intertrigo 
Neurodermatitis 
Bowen's disease 
Atopic dermatitis 
Lichen planus 
Lichen sclerosis 
Contact dermatitis 

Infections 
Erythrasma (Corynebacterium) 
Intertrigo (Candida) 
Herpes simplex virus 
Human papillomavirus 
Pinworms (Enterobius) 
Scabies 
Local bacterial abscess 
Gonorrhea 
Syphilis 

Patients should be educated about proper perineal hygiene. 
Soaps and talcum powders should be avoided, and patients 
should use White, undyed, unscented toilet tissue to limit al­
lergic skin reactions. Excessive anal wiping is discouraged as 
it may produce skin lichenification.'o Loosely fitting, dry cot­
ton undergarments should be worn. Men who sweat exces­
sively during the day can be encouraged to change their un­
derwear at midday to limit moisture on the skin. 

Pruritus ani can be difficult to treat. An empiric trial of a 
combination steroid and antifungal cream often is recom­
mended but may not be successful.29 Limited symptomatic 
relief may be gained from the use of antihistamines.'9 Addi­
tional treatment recommendations appear in Table 91.4. Der­
matologic referral can be considered for refractory cases. 



Table 91.4. Treatment Guidelines for Patients with 
Pruritus Ani 

Cleanse perianal tissues following defecation with water 
Avoid applying soaps or vigorous scrubbing to tissues 
Dry tissues with patting of cotton towel or hair dryer 
Apply a thin cotton pledget dusted with unscented cornstarch 

between bowel movements 
Consume high-fiber diet to regulate bowel movements 
Eliminate foods that promote itching such as tomatoes, 

chocolate, nuts, citrus fruits, colas, coffee, tea, beer 
Avoid topical medications as they create irritation 
Use 1 % hydrocortisone cream sparingly for itching 
Systemic antihistamines may relieve itching at bedtime 

Infedious Proctitis 
Proctitis describes an inflammation limited to the distal 10 
cm of the rectum.31 - 35 Infectious proctitis usually is caused 
by sexually transmitted diseases such as Neisseria gonor­
rhoeae and Chlamydia trachomatis. 23 Proctitis is considered 
when patients complain of rectal discomfort, tenesmus, rec­
tal discharge, and constipation.D The anorectal mucosa may 
appear red and friable, and a mucopurulent discharge often is 
noted (see Chapter 41). 

Gonorrheal proctitis is most common in homosexual men. 
Rectal gonorrhea in women usually results in spread from the 
genital tract, although 6% of women with rectal involvement 
are culture-negative from the cervix.23 The majority of in­
fected individuals are asymptomatic.25.36.37 The ability to ex­
press pus from the anal crypts is highly suggestive of gonor­
rhea. 37 Nearly one half of rectal swabs may be falsely negative 
for gonorrhea, and empiric treatment is warranted when a high 
suspicion for the disease exists. Intramuscular ceftriaxone has 
replaced procaine penicillin G as the recommended treatment 
due to increasing penicillinase-producing N. gonorrhaeae2).,31 

(see Chapter 41). Reculturing is recommended in 1 to 2 
months, as treatment failure rates may be as high as 35%.23 

Chlamydia trachomatis is recovered in 15% of asympto­
matic homosexual men.23 Because of the high rate of coex­
isting disease, all persons with gonorrhea should be treated 
for presumed Chlamydia infection (Table 91.5). Lympho­
granuloma venereum (LGV), also caused by C. truchomatis 
serovars, can produce proctocolitis, inguinal adenopathy, and 
fistulas. ,) The sigmoidoscopic appearance with LGV is usu­
ally more severe, whereas Chlamydia proctitis usually pro­
duces a nonspecific erythema of the mucosa. 
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Viral infections can cause proctitis. Herpes simplex virus 
may produce vesicles, ulcers, itching, fever, sacral paresthe­
sias, urinary retention, and impotence.23 The anoscopic find­
ings include erythema, diffuse ulcerations, and occasional 
pustules. Acyclovir can be used to shorten the clinical course 
or decrease shedding (400 mg five times daily for 10 days) 
or used daily (400 mg twice a day) to prevent recurrences.32 

Syphilis proctitis generally produces multiple painless 
chancres in the perianal or anal area. Inguinal adenopathy may 
be present, and ulcers may be painful if secondarily infected.23 
Darkfield examination of scrapings or serologic testing can 
be used to document the infection. Follow-up serology is rec­
ommended 3 and 6 months following treatment. 

Hidradenitis Suppurativa 
Hidradenitis suppurativa is a chronic, inflammatory disease 
of the apocrine sweat glands of the skin.17 Hidradenitis can 
develop in the perianal tissues, and often the skin changes are 
mistaken for perianal fistulas. Hidradenitis develops after pu­
berty and is more common in individuals with oily skin. The 
patient may develop firm nodules that can coalesce into bands 
or plaques. Induration, drainage, and tenderness commonly 
are seen. Surgical treatment includes complete excision of the 
affected skin in single or multiple stages.17 

Condyloma Acuminatum 
Anal condyloma are caused by the human papillomavirus 
(HPV), usually types 6 and 11.33 Anal warts appear to be most 
common in young men, especially those engaging in anal in­
tercourse. J 1 Women with anal warts often have coexisting 
warts on the cervix. and labia. Smoking and alterations in im­
mune system function [poor nutrition, human immunodefi­
ciency virus (HIV) disease, severe allergies] may predispose 
to HPV infection (see Chapter 116). 

Anal warts often are multiple and extend from the anal skin 
into the anal canal. Anoscopy is always indicated to evaluate 
the extent of disease.34 Most patients exhibit only slight symp­
toms, such as irritation, moisture on the lissues, and occa­
sional bleeding with defecation. Malignant degeneration of 
the underlying tissues can occur, especially in patients with 
HIV disease.35 The goal of therapy is amelioration of signs 
and symptoms~not the eradication of HpV.31 

The presence of anogenital warts in children incites high 
emotional response, and management is controversiaJ,34 
While up to half of these children have been sexually abused, 

Table 91.5. Commonly Recommended Treatments for Infectious Proctitis 

Causative organism 

Neisseria gonorrhoea~ 
Chlamydia trachomatis 
Herpes simplex virus 
Syphilis (Treponema palliduml 
Entamoeba histolytica 
Shigella species 
Campylobacter jejuni 

Treatment 

Ceftriaxone 250 mg 1M (single dose) 
Doxycycline 100 mg po two times daily for 7 days 
Acyclovir 800-1600 mg/day po for 10 days 
8enzathine penicillin G 2.4 million units 1M 
Metronidazole 750 mg po three times daily for 10 days 
Trimethoprim-sulfamethoxazole OS po two times daily for 7 days 
Erythromycin 500 mg po four times daily for 7 days 

aConsider empiric treatment with doxycycline because of the high rate of concomitant infection with Chlamydia trachoma tis. 
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many acquire the infection by vertical transmission at birth. 
Assessment by a multidisciplinary team with set procedures 
for the consideration of abuse is appropriate.34 

Multiple therapies exist for anogenital condylomas. 31 ,33 

Podophyllin (25% concentration, applied for 5 to IO minutes) 
and bichloracetic acid are topical agents applied weekly to de­
stroy the wartS.32 Bichloracetic acid can be used in the anal 
canal,32 an important consideration as up to 70% of homo-

11. Russel TR, Donohue JH. Hemorrhoidal banding: a warning. Dis 
Colon Rectum 1985;28:291-3. 

12. Senagore A, Mazier WP, Luchtefeld MA, MacKeigan JM, 
Wengert T. Treatment of advanced hemorrhoidal disease: a 
prospective, randomized comparison of cold scalpel vs. contact 
Nd:YAG laser. Dis Colon Rectum 1993;36:1042-9. 

13. Friend WG. External hemorrhoids. Med Times 1988;116:108-9. 
14. Buls JG. Excision of thrombosed external hemorrhoids. Hosp 

Med 1994;30:39-42. 
sexual men with external warts will have lesions up to the den- 15. Grosz CR. A surgical treatment of thrombosed external hemor-
tate line.34 Both treatments can produce significant local skin rhoids. Dis Colon Rectum 1990;33:249-50. 

irritation. Cryotherapy also is an effective destructive treat- 16. ~:~rA~Pi9~:~~~~~~~9gssures, and pruritus ani. Surg Clin 

ment but often is painful when applied to the perianal tissues. 17. Goligher J, Duthie H, Nixon H. Surgery of the anus rectum and 
Scissors excision following local anesthesia, and electro- colon, 5th ed. London: Bailliere, 1984. 

surgical excision and destruction are effective techniques for 18. Gorfine SR. Treatment of benign anal disease with topical ni-
removing condyloma.32 The smoke plume generated at elec- troglycerin. Dis Colon Rectum 1995;38:453-7. 
trosurgery carries HPV particles, and an appropriate smoke 19. MadoffRD. Phannacologic therapy for anal fissure [editorial]. 

h Id b d b h th . dh I h N EnglJ Med 1998;338:257-9. 
evacuator s ou e use to protect ot e patient an ea t 20. Carapeti EA, Kamrn MA, McDonald PJ, Chadwick SJD, Melville 
care providers. Intralesional recombinant interferon-a is ap- 0, Phillips RKS. Randomized controlled trial shows that glyceryl 
proved for treatment of condyloma (1 million units injected trinitrate heals anal fissures, higher doses are not more effective, 
into each lesion three times a week on alternate days for 3 and there is a high recurrence rate. Gut 1999;44:727-30. 
weeks).32 Historically, application of topical 5-fluorouracil 21. Brisinda G, Maria G, Bentivoglio AR, Cassetta E, Gui D, Al-
(5-FU) cream has been used to eliminate perianal warts. The banese A. A comparison of injections of botulinum toxin and 
potential for severe local skin effects has all but eliminated topical nitroglycerin ointment for the treatment of chronic anal 
use of 5-FU cream. fissure. N Engl J Med 1999;341:65-9. 

22. Minguez M, Melo F, Espi A, et al. Therapeutic effects of dif­

Anal Carcinoma 
Five types of malignant epithelial growths may develop in the 
anal region. Adenocarcinomas are the most common malig­
nancies in the region, and most descend from the rectum 
above.17 Between 2% and 6% of all anal cancers are squa­
mous cell carcinomas. l7 Squamous cell carcinomas of the anal 
canal, historically aggressive tumors, are treated with irradi­
ation, chemotherapy, and abdominopeJvic resection. 17 Ma­
lignant melanomas, basal cell carcinomas, and primary ade­
nocarcinomas of the anal canal are encountered much less 
commonly (see Chapter t 17). 
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92 
Colorectal Cancer 

Gregory L. Brotzman and Russell G. Robertson 

Colorectal cancer (CRC) continues to be one of the predom­
inant cancers in the Western world, surpassed only by lung 
cancer in mortaJity rates. It is estimated that 135,400 new 
cases of colorectal cancer will be diagnosed in 200 1 and that 
56,700 people will die from the disease during the same pe­
riod. I Despite advances in early detection, screening, and 
treatment, these mortality figures have remained relatively 
constant. The fiscal implications of eRe management are 
staggering, with approximately $6.5 billion spent on CRC­
related care in the United States annually.2 There are emerg­
ing differences in racial mortality rates, with African Ameri­
cans having the highest mortality rates (50.7 per 100,000 peo­
ple) compared to Caucasians (43.6 per 100,000 people). 
American Indians have the lowest incidence (16.3 per 100,000 
people). Colorectal cancer affects men and women equally] 

Advancing age remains the single greatest risk factor fa­
voring the development of eRe. Therefore, the costs of man­
aging colorectal cancer are likely to increase as the popula­
tion ages. Today Americans have a 5% chance of developing 
this cancer during their lifetime.3 Certain risk factors sub­
stantially increase an individual's chances of developing 
CRC: inflammatory bowel disease, colonic adenomas, a fam­
ily history of CRC, and a high-fatllow-fiber diet4 Although 
the etiology of CRC is not completely understood, environ­
mental, genetic, and dietary factors are believed to be re­
sponsible for 85% to 90% of all cases5 

There is cause for some optimism, however, as the advent 
of colonic endoscopy, our improved understanding of the ade­
noma-carcinoma continuum, and elegant cellular and molec­
ular biologic techniques have made CRC now one of the best 
models for translating research into useful clinical practice. 
Improvements in fiberoptic technology and sound screening 
protocols have made elimination of CRC as a major cause of 
death a theoretic possibility. 6--8 Efforts continue toward the 
development of more effective strategies aimed at early di­
agnosis and prevention.5 

Presentation 
Variability in the signs and symptoms of CRC poses a sig­
nificant challenge to the physician (Table 92.1). CRC may be 
asymptomatic, with the diagnosis being made by a CRC 
screening examination or serendipitously while evaluating the 
patient for an unrelated illness. For symptomatic CRC the 
signs and symptoms vary depending on the location of the le­
sion. Right-sided tumors present most commonly with ane­
mia, abdominal pain, weight loss, or a change in bowel habits. 
If the lesion is left-sided, the most common presenting rmd­
ings are change in bowel habits, rectal blood loss, and ab­
dominal pain.9,10 

Right-sided colon tumors rarely produce changes in bowel 
habits but are more likely to be the source of chronic occult 
bleeding that can lead to symptoms consistent with iron de­
ficiency anemia (fatigue, dizziness, palpitations). When a 
postmenopausal woman or adult man develops such symp­
toms in the absence of an obvious cause, eRe should be sus­
pected. Pain in the lower abdomen is an occasional symptom 
of tumors located in the transverse or left colon. These pa­
tients are more likely to notice a change in bowel habits, as 
either diarrhea or constipation can occur owing to a con­
stricting lumen. The stool may be dark or maroon-colored, 
and passage may be associated with bloody mucus. Weight 
loss and fever are occasionally reported as well but seldom 
as the sole presenting symptom.3 The first signs of colon can­
cer may be produced by metastatic disease. Colon cancer 
metastasizes to the liver and lung, whereas rectal cancer 
metastasizes primarily to the lung and bone. il An otherwise 
asymptomatic patient may have pruritus and jaundice due to 
liver involvement. Ascites, enlarged ovaries, and scattered de­
posits in the lungs may also result from the otherwise unde­
tected presence of CRC. 

Obstruction and perforation are the conditions most often 
associated with the acute presentation of CRe. Obstruction 
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Table 92.1. Common Signs and Symptoms of 
Colorectal Cancer 

Anemia 
Abdominal pain 
Weight loss 
Change in bowel habits 
Rectal blood loss 
Heme-positive stools 

of the large bowel is highly suggestive of cancer, particularly 
in older patients. Complete obstruction occurs in up to half 
of patients, depending on the location of the tumor. Long­
tenn survival rates are poorer for patients who have obstruc­
tion at the time of diagnosis. Perforation is a surgical emer­
gency and may precipitate complications such as peritonitis 
and abscess fonnation.3,ll 

Risk Factors 

Polyps 
Polyps are a risk factor for eRC, particularly if they are ade­
nomatous in type (Table 92.2). Siblings and parents of pa­
tients with adenomatous colorectal polyps have a 1.78 rela­
tive risk for developing eRe. The age at the time of polyp 
diagnosis is an important prognostic factor for the risk of can­
cer development. Siblings of patients with adenomatous 
polyps diagnosed before age 60 have a 2.59 relative risk for 
developing eRe. 12 Polyp size and histology are directly re­
lated to the risk of CRC, with villous polyps larger than 2 em 
having a 50% greater chance of containing cancer than smaller 
or nonvillous pOlypS.3,13 

There is concern that a small distal colorectal polyp, 
whether adenomatous or hyperplastic, is a proximal neoplasm 
marker. In study of 366 patients without a history of CRC or 
polyps, Pennazio et alI4 demonstrated that 34% of patients 
with distal small colorectal polyps also had proximal polyps 
noted on colonoscopic examination. These proximal lesions 
might have been missed had colonoscopy not been per­
fonned. 14 

Familial Adenomatous Polyposis 
Familial adenomatous polyposis is an autosomal-dominant 
disease, with an occurrence rate of 1:7000 to 1:10,000 indi­
viduals. The colon is virtually completely lined with polyps. 
Approximately 50% to 75% of these patients develop CRC 
by age 35 if colectomy is not performed. IS Diagnosis is by 
genetic testing of family members. 

Dietary Factors 
Dietary fat increases bowel transit time and increases the con­
centration of fecal bile acids, such as cholic and deoxycholic 
acid. These bile acids act as potential carcinogens on the 
colonic mucosa. II In contrast to fat, fiber decreases bowel 
transit time and therefore exposure of the bowel to these car­
cinogens.' Fiber, particularly wheat fiber, has been reported 

Table 92.2. Known or Suspected Risk Factors for the 
Development of Colorectal Cancer 

Polyps 
Family member with polyps 
Obesity 
High-fat diet 
low-fiber diet 
Smoking and alcohol 
Environmental factors 
Inflammatory bowel disease 
Family cancer syndrome 
Familial polyposis syndrome 

to have a protective effect against the development of CRC. 
A randomized study of high-dose wheat bran fiber and cal­
cium supplementation reported reduced colonic levels of to­
tal and secondary fecal bile acids compared to controls. It is 
postulated that because bile acids may be carcinogenic, re­
duction of their concentrations in the colon may be the mech­
anism by which a high-fiber diet reduces the risk of devel­
oping CRC.!" However, a recent long-term study of 61,463 
Swedish women (average 9.6 years of follow-up) revealed no 
decrease in the risk of colorectal cancer with high consump­
tion of cereal fiber. The study did fmd that those women who 
had very low intake of fruits and vegetables had a much higher 
risk of developing colorectal cancer. 17 

A diet rich in carbohydrates, fruits, and fiber may bestow 
a strong protective effect from adenoma development, 
whereas ingestion of a high-fat diet increase the risk of CRC 
development more than twice that of control groupS.4 Dietary 
factors also play a role in the development of CRC in indi­
viduals who consume alcohol. Men who eat a diet low in fo­
late and methionine accompanied by substantial consumption 
of alcohol (more than two drinks per day) have a 3.3 relative 
risk for development of colon cancer compared to individu­
als who drink less than two drinks a day and who have a bal­
anced diet. IS 

Environmental Factors 
Environmental influences exert a definite influence on the de­
velopment of CRC. Industrialized countries are at a relatively 
increased risk compared to less developed countries or coun­
tries that traditionally had high-fibernow-fat diets. This point 
is exemplified by the fact that persons from a low-risk coun­
try who migrate to the United States over time develop CRC 
rates similar to those among native U.S. citizens.3,19 This in­
creased rate of CRC is probably directly related to dietary 
changes that accompany migration (i.e., changing from a 
high-fibernow-fat diet to a low fiberlhigh fat diet). 

Smoking and Alcohol 
Cigarette smoking and alcohol consumption have been re­
ported to increase the relative risk of an individual to develop 
colonic adenomas and CRe. The relative risk of developing 
small adenomas is 3.6 for smokers with more than a 20-pack­
a-year history. Alcohol consumption (especially when beer is 
the alcohol being consumed) increases the risk of developing 



CRC two- to threefold over baseline20 Alcohol consumption 
and tobacco use are independently related to the risk of de­
veloping large colorectal adenomas2l (also see Chapter 7). 

Family History of Cancer 
Although frequently neglected, a family medical history is an 
integral component of CRC risk detection.6•22 Cancer family 
syndrome, an autosomal-dominant disorder, incurs a 33% risk 
that a patient will develop cancer by the age of 50. Common 
cancers in these individuals include multiple adenocarcino­
mas of the colon (especially the proximal colon) or en­
dometrium. Patients who have other types of cancer are at a 
relative increased risk of developing CRC. If a patient has a 
first-degree relative with eRe, the patient is at a two- to four­
fold increased risk of developing CRC him- or herself3 . l2 

Inflammatory Bowel Disease 
There is a substantial increased risk of eRe in patients with 
ulcerative colitis, with the risk being inversely proportional 
to the age of onset of the colitis and directly proportional to 
the extent of colonic involvementP Twenty-five percent of 
patients with ulcerative colitis develop eRe after 25 years of 
disease.t 8 Crohn's disease is also associated with the devel­
opment of eRe but to lesser degree than ulcerative colitis. 
Patients with Crobn's disease may have a 4- to 20-fold in­
creased risk of developing eRe compared to the general pop­
ulation, but this association is less clear-cut than for ulcera­
tive colitis.18,24 

Incidence and Location 
The incidence of CRC increases with age and is highest dur­
ing the eighth decade of life. II Colorectal cancer has shown 
a gradual shift in location from left-sided to right-sided tu­
mors over the past several decades.25 Rosato and Marks26 
compared the distribution of CRC from 1939 to 1957 to that 
for a group of patients from 1970 to 1977. Percentages of can­
cers based on location for 1939 to 1957 and 1970 to 1977, 
respectively, have shifted as follows: rectum colon 51% ver­
sus 32%, sigmoid colon 13% versus 31 %, descending colon 
20% versus 5%, transverse colon 4% versus 13%, and as­
cending colon 12% versus 16%. In a prospective study, 
Tedesco et al.27 evaluated 642 patients and found that 66% 
of polyps and cancers were located within 60 cm of the anus, 
and that 5% of polyps and 28% of cancers were located within 
the first 25 cm. Knowledge of this shift from predominantly 
left-sided to right-sided tumors is an important consideration 
when discussing diagnostic studies. 

Anatomy and Pathogenesis 
The colon runs from the cecum to the rectum. Lymphatic 
drainage occurs in both a segmental and a circumferential 
fashion. This segmented drainage pattern explains why CRCs 
may appear as a localized, apple-core-type lesion.3 Histolog­
ically, normal colonic columnar epithelium is proliferative 
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only in the lower two thirds of the glandular crypts. The up­
per one third and sutface cells are normally nonproliferative.3 
When exposed to carcinogens, mutational activation of onco­
genes and the inactivation of tumor suppresser genes occur. 
At least four or five mutations are required to produce a ma­
lignant tumor. Cumulative mutations are responsible for the 
biologic properties of the tumor.28 

Exposure of normal colonic epithelium to carcinogens 
leads to the movement of proliferative cells from the basal 
two thirds of the crypts to the surface cell layer. These cells 
replicate but do not exfoliate, leading to increasing num­
bers of cells and eventual polyp formation. Polyps can be 
sessile (broad-based) or pedunculated (on a stalk), with the 
polyp's histology being hyperplastic or neoplastic. If neo­
plastic, polyps are classified as adenomatous (tubular), vil­
lous (finger-like), or mixed (intermediate). Adenomatous 
polyps, if left untreated, may become progressively more 
dysplastic and eventually develop into carcinoma in situ or 
invasive CRC.3 

Diagnosis and Screening for 
Colorectal Cancer 
Colorectal cancer is common and readily treated in many 
cases, making it an ideal cancer to try to prevent using screen­
ing strategies. Because almost all colorectal cancers arise from 
adenomatous polyps, one might conclude that the vast ma­
jority of deaths from CRC would be preventable if screening 
tests were used to their maximum benefit. 29 Yet, in general, 
less than 30% of persons for whom screening is recommended 
have been screened.30 In 1997, a large population-based study 
of 52,754 persons age 50 or older assessed whether people 
had had fecal occult blood testing (FOBT) andlor sigmoi­
doscopy within the recommended 1 or 5 year intervals, re­
spectively.'l Only 19.8% said they had FOBT within the prior 
year and 30.4% had sigmoidoscopy. In that light, it is in­
cumbent on the medical profession and those concerned with 
the public'S health to better identify the barriers to screening 
so that its maximum benefit can be achieved. 

There are a variety of methods available for the diagnosis 
of CRe, each having its own associated controversy. In ad­
dition, there are several currently accepted screening guide­
lines being employed for the purpose of detecting eRC in 
otherwise asymptomatic patients with no additional risk fac­
tors. Although similarities exist, new information regarding 
the utility of endoscopic and radiographic techniques may 
change significantly those established recommendations. 

Beginning at age 50, the U. S. Preventive Services Task 
Force recommends annual FOBT and flexible sigmoidoscopy 
(periodicity unspecified).? The American Cancer Society rec­
ommends one of five screening options32: 

• Yearly FOBT 
• Flexible sigmoidoscopy every 5 years 
• Yearly FOBT plus flexible sigmoidoscopy every 5 years 
• Double contrast barium enema every 5 years 
• Colonoscopy every 10 years 
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Digital Rectal Examination 
Digital rectal examination has traditionally aided in the diag­
nosis of many rectal cancers.8 Today, however, the proximal 
shift in the distribution of CRCs makes a greater number of 
lesions undetectable with digital rectal examination alone. As 
digital rectal examination at best can reach only the most dis­
tal 5 to 7 em of the rectum, its diagnostic virtue lies only in 
its simplicity and low cost but in no way should be consid­
ered a substitute for a more thorough examination? 

Fecal Occult Blood Testing 
Fecal occult blood testing continues to be the subject of sig­
nificant study. Its allure remains its relatively low cost, the po­
tential for mass screening, and most importantly the detection 
of asymptomatic cancers. Most currently available guaiac tests 
rely on a peroxidase-like reaction to the heme component of 
blood. Despite the flaws associated with FOBT, including fail­
ure to detect 75% of adenomas and 30% to 50% of colorectal 
carcinomas in association with an overall false-negative rate of 
40%, most reports on their use emphasize that a relatively high 
percentage of the cancers detected are early-stage lesions. 33,34 

The 33% reduction in mortality observed in individuals who 
underwent annual FOBT screening in the Minnesota Colon 
Cancer Control Study strongly supports FOBT as a useful di­
agnostic approach.3l Dietary precautions prior to collection of 
the FOBT can decrease the likelihood of false positives. Pa­
tients should be instructed to avoid aspirin and nonsteroidal an­
tiint1ammatory drugs (NSAIDs) for 1 week prior to collection 
of specimens, and red meat and vitamin C for 3 days prior.35 

Current recommendations are for obtaining a total of six sam­
ples (two from each of three specimens). 

Barium Enema 
The air contrast barium enema (ACBE) has proved to be a 
valuable study for the diagnosis of CRe. Its advantages in­
clude its sensitivity for the detection of small polyps, its de­
tection rate for rectal lesions, and its efficacy in diagnosing 
early inflammatory bowel disease as well as relatively low 
cost and lower complication rates when compared with 
colonoscopy.fi Disadvantages of ACBE are the need for more 
patient cooperation and the radiation exposure compared to 
that incurred with colonoscopy. ACBE can still be of signifi­
cant value to physicians with limited access to colonoscopy.3fi 

Flexible Sigmoidoscopy 
Sigmoidoscopy in asymptomatic persons appears to be a 
highly sensitive method for early detection of both cancer and 
adenomatous polyps of the distal colon and rectum. In trained 
hands, a 60-cm flexible sigmoidoscope can reach the de­
scending colon and detect two to three times more neoplasms 
than the rigid sigmoidoscope.6 Sigmoidoscopy has a relatively 
low cost, requires no sedation, is sensitive, specific, safe, easy 
to perform, and is a useful means of reducing both the inci­
dence of cancer and its associated mortality. 37 However, the 
value of flexible sigmoidoscopy has recently been questioned 
due to its inability to detecl lesions in the proximal colon. 

Two studies demonstrated that sigmoidoscopic screening will 
fail to detect a substantial proportion of asymptomatic CRCs 
or polyps associated with a high risk of cancer.38,39 

Overview of Flexible Sigmoidoscopy Technique 
After informed consent is obtained, the patient is placed in the 
left lateral supine position after bowel preparation with two 
Fleet-type enemas. Perform a digital exam, and then insert the 
lubricated tip of a flexible 60- to 70-cm sigmoidoscope into 
the rectum about 10 cm. The scope is held with the left hand 
and the fingers of the left hand will operate the scope levers, 
allowing it to turn various directions. The shaft is advanced 
with the right hand. The goal is to insert the scope maximally, 
with examination for pathology occurring primarily during 
withdrawal of the scope. Air needs to be insufflated to expand 
the bowel cavity, but too much air will lead to cramping and 
spasm, making the examination more difficult. Do not advance 
if there is rcsistance or if there is a "red out" where the scope 
is in direct contact with the bowel wall. If the bowel appears 
not to move as you advance the scope, the scope is likely "tele­
scoping," and will cause discomfort to the patient. The scope 
should be retracted until the bowel moves away from the field 
of view. The scope can then be advanced again to allow for a 
fuller length of the bowel to be examined. Another way to 
maximize the length of bowel examined is by torquing of the 
scope about 30 degrees against a mucosal fold and retracting 
about 5 cm. 1bis technique will allow the bowel to bunch up 
on the scopc, permitting a longer section of the bowel to be 
examined. After maximal insertion or if patient is not able to 
tolerate any further advancement, bcgin to slowly withdraw 
the scope. Note any diverticula, masses, or other abnormali­
ties and document your findings. Biopsy can be performed 
through a biopsy port on the scope. A void biopsy of vascular 
areas and be sure all bleeding is stopped after the biopsy be­
fore completing your examination.40 

Colonoscopy 
Examination of the entire colon by colonoscopy remains the 
gold standard for visualization, biopsy, and when possible re­
moval of colonic neoplasms.6 Colonoscopy is an expensive pro­
cedure involving sedation and has a higher complication rate 
than other diagnostic modalities. In some reports, just over 17% 
of colonoscopies failed to reach the cecum.4l In a recent Vet­
erans Administration (V A) study, 3121 asymptomatic men with 
a mean age of 62.9 years underwent a screening coionoscopic 
examination; 37.5% had one or more neoplastic lesions de­
tected, with invasive cancer diagnosed in 1 % of the patients. 
In this study, 52% of the 128 patients with advanced proximal 
colon lesions had no distal adenomas that a sigmoidoscopy 
would detect. 38 The authors also found that hyperplastic polyps 
had an odds ratio of 1.5 for advanced proximal disease. 

The selection of a particular screening technique poses sev­
eral challenges to the family physician. The gold standard for 
screening is currently colonoscopy due to the definitive nature 
of the procedure's complete visualization of the large intestine. 
However, the procedure is associated with risks of perforation, 
anesthetic complications, and patient discomfort. The high cost 



of colonoscopy can be a deterrent either to the individual ur 
payer if not a covered benefit for the purpose of screening the 
low-risk asymptomatic patient. In the most capable hands, a 
flexible sigmoidoscope will reach only the first part of the de­
scending colon, missing lesions of the right and transverse colon 
that may be present in asymptomatic patients. The Minnesota 
Study documents the effectiveness ofFOBT as a screening tech­
nique with its inherent limitations. Computed tomography (CT)­
guided colonography, also known as virtual colonoscopy, holds 
a great deal of promise as a noninvasive approach to screening 
that eliminates several of the risks of colonoscopy.42 While 
promising, CT-guided colonography costs have yet to be delin­
eated, it has yet to be proven an effective substitute for 
colonoscopy, and it also lacks the capability for biopsy afforded 
during endoscopic colonoscopy. 

The challenge for the family physician is selecting the 
method most appropriate for our patients that may be deter­
mined by cost, availability of technology, and the ability of 
a patient to tolerate a procedure. There are courses available 
to teach colonoscopy with biopsy to nongastroenterologists. 
Following such training, a preceptorship is needed to develop 
both technical and diagnostic expertise in colonoscopy. The 
key issue is having sufficient volume in one's practice to 
maintain the acquired skill and a supportive cnvironment 
(staff and facilities) to maximize patient care and minimize 
the risk of complications. 

Colorectal Cancer 
Classification Systems 
The two most common classification systems arc the Dukes and 
TNM (tumor/node/metastasis) systems. The original Dukes sys­
tem was developed for classitication of rectal cancers. Dukes A 
describes a rectal tumor that has not penetrated the wall and has 
no nodal involvement. Dukes B involves a penetrating cancer 
through the rcctal wall but with no nodal involvement. Dukes 
C indicates lymph node involvement. The Dukes system was 
modified by Kirklin in 1949, extending the classification to in­
clude colon cancers. Turnbull in 1967 added Dukes D to de­
scribe metastases to distant organs. The Dukes classification 
fails to take into account the number of involved nodes and clin­
ical factors, but it is still the single best predictor of survival.43 

The TNM system is based on the anatomic extent of the 
cancer. T stands for the extent of the primary tumor, N for 
the condition of the regional lymph nodes, and M for the pres­
ence or absence of distant metastases at the time of diagno­
sis.44 The National Cancer Institute recently convened an ex­
pert panel to develop guidelines for colon and rectal surgery. 
As a result of this meeting, the panel recommended using the 
TNM system for tumor staging based on a review of the best 
available evidence.45 

Treatment 
Approximately 85% of patients with eRC can have a cura­
tive operation to remove the involved colon and mesentery. 
Patients need a preoperative colonoscopy and CT of the ab-
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domen to rule out liver metastases.23 Any colonic or rectal 
polyps are removed? Resections that save the sphincter in pa­
tients with rectal cancer assist in reducing the number of ab­
dominoperineal excisions necessary.44 5-Fluorouracil (5-FU) 
is a cytostatic drug that inhibits DNA synthesis in cancer cells. 
The postoperative use of 5-FU along with levamisole, an im­
munomodulator drug, improves postoperative cure rates.46 

Levamisole is believed to antagonize the effect of 5-FU on 
RNA synthesis, potentially reducing the toxicity associated 
with 5-FU administration. Similarly, improved cure rates are 
noted when leucovorin, a folic acid derivative, is used along 
with 5_FU.47 Because the prognosis is poor for advanced­
stage CRC, these patients should be enrolled in clinical trials 
to possibly improve their prognosis and associated survival.48 

Prognosis 
Increased age may be associated with a shorter survival time. 
Women have a better prognosis than men in general. The CRC 
prognosis worsens when moving from the right to the left side 
of the colon.l.44 Histologic grading and operative findings are 
important prognostic factors for CRC. Nodal involvement is 
an essential component of both the Dukes and the TNM stag­
ing systems. Poorly differentiated histology is associated with 
a poorer prognosis compared to well-differentiated histol­
ogy.ll The 5-year survival rate is most favorable for CRC of 
the descending colon and rectum. The overall 5-year survival 
figures after surgery for CRC Dukes A is 70% to 83%, Dukes 
B 48% to 62%, and Dukes C 22% to 33%.44 

Prevention 
Prevention of colon cancer remains a theoretic possibility and 
ought to be pursued, especially for patients whose family his­
tories place them at high risk. Identifying genetic predisposi­
tion, dietary modifications, cessation of alcohol and tobacco 
use, and chcmoprevention represent the spectrum of preven­
tive modalities. None of these has proved to be completely 
effective for preventing CRC. The role of genetic predispo­
sition in CRC is most prominent for patients with fammal 
polyposis, inflammatory bowel disease, a family history of 
colon cancer, and a family history of adenomatous polyps." 
The first two categories require aggressive and regular sur­
veillance to identify the development and removal of early 
adenomas up to and including total colectomy. Siblings and 
parents of patients with adenomatous polyps are at an in­
creased risk for eRe. particularly when the adenoma is di­
agnosed before the age of 60 or, in the case of siblings, when 
a parent has CRe. 12 Some recommend screening with 
colonoscopy or ACBE the first-degree relatives of patients 
with adenomatous polyps diagnosed before age 60. 12 The 
American Cancer Society recommends colonoscopy or ACBE 
every 3 to 5 years starting at age 35 to 40 for patients with a 
fIrst-degree relative having CRC with an age of onset of 55 
or less. Screening should be earlier for patients with familial 
polyposis syndrome. a family history of nonpolyposis CRC, 
or inflammatory bowel disease. If patient has colorcctal adc-
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nomas, they should be removed. When an adenoma is found 17. Terry P, Giovannucci E, Michels K, et a1. Fruit, vegetables, di-
an flexible sigmoidoscopy, colonoscopy must be done to de- etary fiber, and risk of colorectal cancer. J Natl Cancer Inst 

~~C:n~~a~e;:~:i~ea~lor:~~~~~;y ~~:;yp;t~~n~s y:~.~~~~~rd~~ 18. ~~~!:~~-~~Rimm E, Ascherio A, Stampfer M, Colditz G, 

alized evaluation is necessary for the aged and for patients :;i~~I~n~~~~rO~0~!~~;~~~i~:~:~!01:~~o:~~5~;~~6~~~3~Sk 
with a malignant adenoma, multiple adenomas, or a sessile 19. Levin K, Dozois R. Epidemiology oflarge bowel cancer. World 
adenoma.21 .49 Genetic testing is available for patients at risk J Surg 1991;15:562-7. 
for familial adenomatous polyposis (FAP). A patient with a 20. Kune G, Vitetta L. Alcohol consumption and the ctiology of col-
negative genetic test has essentially zero risk for FAP, orectal cancer: a review of the scientific evidence from 1957 to 
whereas a patient with a positive genetic result has a 100% 1991. Nutr Cancer 1992;l8:97-11l. 
likelihood of developing FAP.IS 21. Martinez M, McPherson S, Anncgers J, Levin B. Cigarette 

Chemoprevention has shown significant signs of promise. ~;e~~:t~:~ ~~~~~I. ~o~:~II~~~~~ra~n~:~:~~t;~~:~~~~~orectal 
Recent observations suggest that aspirin and other NSAIDs, 22. Levin B, Murphy G. Revision in American Cancer Society rec-
supplemental folate and calcium, and postmenopausal hor- ommendations for the early detection of colorectal cancer. CA 
mone replacement therapy (estrogen) have a chernopreven- Cancer J Clin 1992;42:296-9. 
tive benefit. 50 Although encouraging, the value of chemopre- 23. DeCosse J, Tsioulias G, Jacobson 1. Colorectal cancer: detec­
vention has not yet been substantiated through more extensive ~~~~~eatment and rehabilitation. CA Cancer J Clin 1994;44: 

study and should not replace standard screening techniques 24. Bachwich D, Lichtenstein G, Traber P. Cancer in inflammatory 
or risk-reducing lifestyle changes. bowel disease. Med Clin North Am 1994;78:1399-412. 
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93 
Surgical Problems of the 
Digestive System 

E. Chris Vincent and Mike Purdon 

Advances in the field of general surgery over the last decade 
have sparked a revolution in the care of patients with diges­
tive diseases. Pressure from third-party payers to reduce hos­
pital costs without sacrificing quality as well as the adapta­
tion of the video-laparoscope for routine cholecystectomy 
ushered in an era of "minimally invasive" surgery. Improve­
ments in diagnostic tools such as ultrasonography and 
computer-assisted tomography contributed to the change. 
Nevertheless, the principles of general surgery remain un­
changed. Careful preoperative patient preparation, meticulous 
surgical technique, and prevention of postoperative compli­
cations remain as important as ever. 

Abdominal Pain 
Abdominal pain can be one of the most perplexing and po­
tentially serious patient complaints evaluated by the family 
physician. Even symptoms that are less remarkable, such as 
anorexia, nausea, and minor gastrointestinal bleeding may in­
dicate severe underlying pathology. Family physicians should 
carefully evaluate abdominal symptoms to ensure timely 
diagnosis and to detennine if surgical or other treatment is 
necessary. 

Etiology 
Abdominal pain can result from myriad intra- and extraperi­
toneal diseases (Table 93.1). Tn studies done in Great Britain 
in the latc 1980s, 16% of all patients admitted for abdominal 
pain had acute appendicitis and 13% had intestinal obstruc­
tion. A urologic cause for the abdominal pain was found in 
8%. No etiology was found in 35% of patients; thus for many 
years nonspecific abdominal pain (NSAP) was thought to be 
the most frequent cause of hospital admissions for abdomi­
nal pain. I•2 A more recent study, however, suggests that the 

astute practitioner can make a definitive diagnosis in most pa­
tients admitted for NSAP. 3 

Evaluation 
History 
There are three types of gastrointestinal pain: visceral, deep 
somatic, and referred. Visceral pain arises from tension in the 
walls of hollow viscera or from capsular stretching of a solid 
organ. It is a diffuse, poorly localized pain, often associated 
with autonomic symptoms such as sweating, bradycardia, and 
nausea. Somatic pain arises from the abdominal wall, espe­
cially the parietal peritoneum. It is sharp and easily localized. 
Referred pain is usually superficial and often a considerable 
distance from the diseased organ. 

Important features of the pain are its character (colicky, 
burning, boring, knife-like) and its duration. In general, pain 
that lasts more than 6 hours is caused by conditions of surgi­
cal importance. Pain that awakens the patient is usually an in­
dicator of disease. Vomiting can be due to absorbed toxins or 
occur as a result of peritoneal irritation or ob:;,truction. It is a 
nonspecific finding, but its timing can be a helpful clue. It ap­
pears early with ureteral and biliary colic as well as intestinal 
obstruction but late with acute appendicitis.4 

Physical Examination 
The careful abdominal examination provides necessary in­
foonation for deciding if the patient has a "surgical abdomen," 
especially if it is repeated every 2 to 3 hours by the same per­
son as the pain evolves. The most gentle portions of the ex­
amination-inspection and auscultation-should be done 
first. A "scaphoid" abdomen does not mean that it is "unre­
markable," only that it is sunken-in under the effects of grav­
ity. An abdomen should appear symmetric or nearly so. If the 
patient is writhing, one should suspect ureteral or biliary colic. 
Restricted motion suggest:;, peritonitis. Auscultation of the ab-



Table 93.1. Causes of Abdominal Pain 

Gastrointestinal and intraperitoneal causes 
Inflammatory factors: 

Peritonitis: bacterial, chemical, perforated hollow viscus, 
ruptured ovarian cyst 

Inflamed hollow viscus: appendix, gallbladder, peptic ulcer, 
colitis, diverticulitis, Meckel's diverticulitis, 
gastroenteritis, Crohn's disease, ulcerative colitis 

Solid organ: hepatitis, pancreatitis 
Other: lymphadenitis, pelvic abscess or infection 

Obstruction: intestinal, biliary 
Solid organ distention: acute hepatomegaly or splenomegaly 
Pelvic organs: ovarian cyst distention, ovarian torsion, ectopic 

pregnancy, endometriosis 
Intraperitoneal bleeding: ruptured liver, spleen, or hollow 

viscus; ruptured aortic aneurysm; ruptured ectopic 
pregnancy; perforated ulcer 

Ischemia: bowel, omental 
Trauma 
Metabolic: lactase deficiency 
Functional: irritable bowel syndrome, biliary dyskinesia 

Extraperitoneal causes 
Abdominal wall: trauma, hematoma, abscess, hernia 
Cardiopulmonary: pneumonia, myocardial infarction, 

empyema, pulmonary embolism 
Hematologic: leukemia, sickle cell disease 
Neurologic: herpes zoster, spinal cord tumor, spinal 

osteomyelitis 
Genitourinary: prostatitis, seminal vesiculitis, epididymitis, 

urinary calculi, tumor, infection 
Metabolic: uremia, porphyria, diabetes, addisonian crisis 
Musculoskeletal: spinal cord disorders 
Drugs, toxins, heavy metals 
Factitious and psychogenic 

domen is a low-yield procedure, but it may help diagnose 
small-bowel obstruction if the examiner happens to listen dur­
ing a period of rushes and tinkles.4 

Abdominal palpation, feeling for localized areas of muscle 
rigidity (guarding), can help diagnose peritonitis. Absent 
guarding, however, does not exclude underlying pathology. 
Palpation and percussion of the right upper quadrant (RUQ) 
is essential for assessing the liver and gallbladder. Murphy's 
sign-pain in the RUQ upon palpation with deep inspira­
tion-has a sensitivity of only 27%; therefore, its absence 
does not rule out gallbladder disease.5 

Additional Testing 
For most acute abdominal conditions, urinalysis, and a com­
plete blood count (CBC) are helpful. Urinalysis helps to eval­
uate for infection, diabetes, porphyria, and nephrolithiasis. 
Anemia may be noted with chronic or subacute blood loss; 
leukocytosis may indicate infection. Additional tests may in­
clude measurement of serum amylase, lipase, transaminase, 
preguancy test, glucose, and electrolytes. Stool may be easily 
checked for gross or occult blood. Other initial tests may in­
elude electrocardiography (EeG), chest radiography, diagnos­
tic peritoneal lavage, culdocentesis, and special imaging stud­
ies such as computed tomography (Cn or ultrasonography 
(US). Plain film abdominal radiographs are rarely diagnostic 
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unless the patient has an intestinal obstruction, perforated vis­
cera, or renal stone.6 In the less acute situation, upper or lower 
endoscopy may play a role. Laparoscopy or laparotomy may 
be a part of the initial diagnosis and management; prompt sur­
gical consultation should be considered. 

Preparing the Patient for Surgery 

Preoperative Testing 
Evaluation of a patient about to undergo an abdominal oper­
ation depends on the severity of the illness, the presence of 
concomitant medical problems, and the surgical urgency. Ab­
normal laboratory values are often found in acutely ill pa­
tients who require emergent procedures. These patients should 
have, as a minimum, a CBC, serum electrolyte analysis, glu­
cose, creatinine or blood urea nitrogen (BUN), ECG, and chest 
radiograph (also see Chapter 57). Indiscriminate laboratory 
testing of all healthy patients prior to elective surgery is not 
recommended. Instead, the clinician should perfonn a review 
of systems and physical examination looking for unsuspected 
cardiac, pulmonary, renal, and hematologic diseases. Selec­
tive "routine" testing can then be performed based on indi­
cations (Table 93.2)7-9 

Fluid Therapy 
Except for the most emergent abdominal problems, fluid im­
balances should be corrected before surgery. These disorders 
usually involve volume depletion due to fluid loss or "tbird­
spacing" and serum electrolyte abnonnalities. It is important 
to ensure adequate urine output before potassium supplements 
are given. 

Diabetic Control 
Minor and elective surgical procedures require little alteration 
in the insulin or oral hypoglycemic medication dose. Most 
gastrointestinal surgery is stressful enough to alter the pa­
tient's metabolic status. A common practice is to begin an in­
travenous infusion of 5% dextrose solution on the day of sur­
gery and administer one half to two thirds of the usual insulin 
dose subcutaneously. For prolonged operations on ill or sep­
tic patients, intravenous insulin and glucose infusions are of­
ten used, with careful intraoperative and postoperative glu­
cose monitoring. For patients who do not eat for the first few 
days after surgery, modifications of their usual insulin doses 
are required. In general, frequent blood glucose monitoring 
and continuous intravenous insulin and glucose infusions are 
recommended. 10 

Laparoscopic Surgery 
Since the early 19OOs, surgeons have used a laparoscope to 
perform intraabdominal operations through small incisions. It 
was not until the late 1980s, when video-camera technology 
allowed visualization of the viscera by more than one person, 
that cholecystectomy via the laparoscope became possible. 
Since that time there has been such rapid acceptance of the 
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Table 93.2. Indications for Selective Preoperative Testing 
Prior to Elective Surgery 
Test 

Urinalysis 

Complete blood 
count 

Coagulation studies 

Electrolytes 

Blood urea 
nitrogen/creatinine 

Serum glucose 

Pregnancy test 

Electrocardiogram 

Chest radiography 
and pulmonary 
function testing 

Indication 

Renal disease 
Diabetes 
Recent genitourinary infection 

Anticipated blood loss (major surgery) 
Renal disease 
Hematologic disorder 
Malignancy or chemotherapy use 

Anticoagulation therapy 
Personal or family history of 

bleeding disorder 
Hepatic disease 

Hypertension 
Renal disease 
Diabetes 
Adrenal or thyroid disease 
Malignancy or chemotherapy use 

Age >60 years 
Hypertension 
Renal disease 
Diabetes 

Age >45 years 
Hypertension 
Renal disease 
Diabetes 
Obesity (consider) 

Women of childbearing age with 
uncertain status based on 
menstrual history 

Age >40 years 
Hypertension 
Renal disease 
Diabetes 
Symptoms of coronary artery disease 

Age >60 years 
Smoking history 
Pulmonary disease, symptoms, or 

findings 
Symptoms of coronary artery disease 
Upper abdominal surgery 

Source: Adapted from Litaker,? King,8 and McPherson.9 

technique that most gallbladders are now removed with la­
paroscopic assistance. 

The advantages of laparoscopic surgery include fewer 
wound infections, less blood loss, shorter hospital stays, and 
earlier ambulation and return to work. Most patients leave the 
hospital on the first postoperative day and are back to work 
within 2 weeks. Disadvantages include increased cost and the 
carbon dioxide (C02) pneumoperitoneum that must be cre­
ated to visualize abdominal organs. II 

Complications that are unique to the laparoscopic approach 
include perforation of visceral or vascular structures by a tro­
car or needle and hannful effects of the C(h pneumoperi­
toneum such as hypercarbia, decreased cardiac output, pneu­
mothorax, and gas embolism. Inadvertent injuries to nerves, 
vessels, and viscera may go unrecognized owing to the lack 

of depth perception compounded by the restricted movement 
and lack of sense of touch that is inherent in laparoscopic in­
struments.II Absolute contraindications to laparoscopic sur­
gery are similar to those for "open" procedures. Relative con­
traindications include previous abdominal surgery, suspected 
adhesions, morbid obesity, severe chronic obstructive pul­
monary disease (COPD), and pregnancy,l2 

Abdominal Trauma 
Trauma is the leading cause of death in children and adults 
up to age 44 years and kills more Ameticans age I to 34 years 
than all other diseases. Approximately 60 million people are 
injured annually, accounting for approximately one in six hos­
pital admissions. The total cost of injury in the United States 
is estimated at approximately $200 billion per year and these 
costs continue to increase.13 

Clinical Presentation 
Patients with blunt abdominal trauma can pose difficult di­
agnostic challenges. Nearly 50% of patients have no com­
plaints or external signs of abdominal injury on admission.14 

Initial attention should address the ABCs of resuscitation: air­
way, breathing, and circulation. Laboratory analysis may in­
clude an initial utinalysis and CBC followed by serial hema­
tocrits. Additional adjunctive tests are often required because 
physical examination is frequently nonspecific and patients 
may look well initially but then worsen. 

Diagnostic peritoneal lavage (DPL) has been used increas­
ingly since its introduction in 1965. After placement of a na­
sogastric tube and urinary catheter, an infraumbilical catheter 
is introduced by open or closed (Seldinger) technique. Im­
mediate aspiration of 5 to 10 mL of blood constitutes a pos­
itive test, terminating the procedure. Otherwise, 1 L of a bal­
anced salt solution is instilled and then siphoned out. This 
fluid is examined for red (RBCs) and white (WBCs) blood 
cells, amylase, bacteria, and bile. The presence of lavage fluid 
in a chest tube or urinary catheter is also noted. This tech­
nique has been shown in case series to be sensitive and spe­
cific for detecting intraabdominal bleeding. I5 It is especially 
useful in patients with altered sensorium, multiple trauma, or 
unexplained hypotension. It does not identify the source of 
bleeding and cannot detect retroperitoneal injuries. DPL may 
also miss subcapsular hematomas that have not ruptured into 
the peritoneum. Relative contraindications include pregnancy, 
previous major abdominal surgery, and bleeding disorders. 
The advantages are that it is an inexpensive, sensitive test that 
can be rapidly performed in the emergency department, avoid­
ing treatment delay. It has been criticized as overly sensitive 
as bleeding detected can provoke laparotomy for liver and 
spleen injuries that may be better managed nonoperatively. 
Also, complications may arise in as many as 5% of patients.15 

Helical CT is readily available in many hospitals and is the 
imaging procedure of choice in hemodynamically stable pa­
tients. cr is especially useful for evaluating liver and spleen 
injuries, which account for 40% and 20%, respectively, of ab­
dominal organ injuries after blunt trauma.16 It also detects 



retroperitoneal bleeding missed by DPL and fractures of the 
ribs, spine, and pelvis. CT may be more limited in patients 
with penetrating abdominal injuries due to uncertain sensi­
tivity for the detection of hoUow viscus injury and is not re­
liable in patients with diaphragmatic injury .15 In penetrating 
flank and back wounds, CT scanning with triple contrast has 
an accuracy rate of 97% to 100% and is appropriate in the 
evaluation of patients with suspected retroperitoneal injury. 17 

Helical CT technology has improved sensitivity for pan­
creatic trauma but subtle injuries may be missed. 16 Other dis­
advantages of CT include its high cost, the time needed for 
the test, the requirement for hemodynamic stability, and the 
expertise necessary to interpret the study. Ultrasonography 
has been used extensively in Europe and Japan to determine 
the extent of abdominal injuries. The advantages are that it 
can be rapidly done at the bedside with minimal preparation 
and can be easily used for serial examinations. US does not 
require contrast agents and can elucidate abnormalities above 
the diaphragm, such as pericardial tamponade. US has been 
shown to be comparable with DPL and CT for the detection 
of hemoperitoneum and superior to both because of its ra­
pidity, noninvasiveness, portability, and low cost. IS US is 
helpful for evaluating solid organs (liver, spleen, kidney), al­
though CT is more sensitive. US is somewhat operator de­
pendent, and injuries that do not result in hemoperitoneum 
may be missed on initial scanning. IS 

Other adjunctive studies to consider include radiography, 
diatrizoate meglumine and diatrizoate sodium (Gastrografin, 
MD-Gastroview) duodenography, intravenous pyelography, 
cystography, and urethrography. Laparoscopy is expensive, 
invasive, and rarely helpful in blunt trauma, but may be the 
best method for evaluating diaphragmatic injuries after pen­
etrating thoracoabdominal injuries. 13 

Penetrating abdominal trauma is usually due to gunshot and 
knife wounds. As with blunt trauma, the first priority is to 
stabilize the patient. Diagnostic tests such as CT and US 
should not delay urgent laparotomy in patients with obvious 
signs of abdominal visceral injury, overt peritonitis, or ab­
dominal distention and hypotension. DPL may be useful in 
detecting diaphragmatic injuries and for determining pene­
tration of gunshot wounds. 17 

Management 
Family physicians should initiate management with volume 
replacement, baseline laboratory testing, typing and cross­
matching blood, and bladder catheterization (when not con­
traindicated). With penetrating trauma an initial preoperative 
dose of antibiotic such as ampicillinlsulbactam or cefoxitin is 
appropriate. Although blunt abdominal trauma does not al­
ways obligate laparotomy, surgical consultation is advisable. 

Appendicitis 
Despite the steady decrease in the incidence of and mortality 
from appendicitis, it remains a prevalent problem. 19--21 The life­
time incidence of appendicitis is approximateJy 7%. The dis­
ease is rare in infants and the elderly but is common during ado-
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lescence.! ,21.22 The etiology is usually idiopathic or associated 
with a fecalith. Rarely, appendicitis is secondary to foreign bod­
ies, parasitic worms, or tumors (Kaposi's sarcoma).23,24 

Clinical Presentation 
The diagnosis of appendicitis remains a challenge. ''Typical'' 
appendicitis begins as a dull, periumbilical, or epigastric pain 
accompanied by anorexia and nausea. Within a few hours the 
pain becomes sharper, more intense, and localized to the right 
lower quadrant (RLQ). Physical examination reveals a low­
grade fever, rebound tenderness, and muscle guarding. A pos­
itive psoas sign (increased pain with passive right hip exten­
sion) raises the likelihood of appendicitis. A review of the 
symptoms and signs of acute appendicitis found that the di­
agnosis should be questioned if one of the following is found: 
(I) absence ofRLQ pain; (2) absence of pain migration to the 
RLQ; (3) presence of a previous episode of similar pain; or 
(4) lack of RLQ tenderness, rigidity, or gnarding.25 Signs with 
little diagnostic value included rectal tenderness, Rovsing's 
sign [pain in the RLQ when pressure is applied to the lower 
left quadrant (LLQ)], and bowel sound changes. 19,25,25 

One-third of all patients are "atypical" resulting in an in­
correct or delayed diagnosis. A patient whose appendix is 
retrocecal or below the pelvic brim may complain of flank or 
back pain and diffuse abdominal tenderness. In this situation 
a positive psoas sign may signal appendicitis.27 The diagno­
sis in children, the elderly, and reproductive-age females is 
frequently missed, and perforations are more common. Chil­
dren with limited verbal skills may have a loss of appetite, 
unusual irritability, and a tendency to be quiet and lie down; 
vomiting is common and may precede pain.28 Elderly patients 
may note only nonspecific symptoms such as indigestion and 
abdominal distention without localizing pain or tenderness.26 

Women with appendicitis are frequently misdiagnosed with 
pelvic inflammatory disease, gastroenteritis, or urinary tract 
infections (UTI).29 Pregnancy presents a special challenge: a 
gravid uterus displaces the appendix superiorly and at term 
the pregnant woman with appendicitis may complain of RUQ 
pain. Because of abdominal muscle laxity she may not demon­
strate rigidity or guarding.19 

There are no blood tests that confirm or exclude the diag­
nosis, although a leukocytosis with a left shift (elevated bands) 
is often seen. For this reason, diagnostic imaging has become 
popular, especially in young children, the elderly (over age 60), 
women of reproductive age, and those with an "atypical" pres­
entation.30 Plain film radiography is not diagnostic but may 
help to rule out other conditions. Barium enema may show a 
nonfilling appendix but is not used for the acute presentation, 
largely because of advances in US and cr technology.19,31 

Graded-compression US is readily available, inexpensive, 
and safe. Because US does not use ionizing radiation and can 
assist in diagnosing acute gynecologic conditions, it is the pre­
ferred imaging study for children and reproductive-age 
women. The diagnostic accuracy of US in patients with ap­
pendicitis is high; in research studies the positive (PPV) and 
negative (NPV) predictive values are 91 % to 94% and 89% 
to 97%, respectively.31 In actual practice, the real PPV and 
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NPV of US may be lower than 90% to 95% because US is 
very operator dependent. Also, the PPV for US in patients 
with perforated appendicitis is much lower than 90% because 
the diagnostic sign, a noncompressible appendix, is present 
in only 38% to 55% of patients. CT, though expensive, is 
more accurate than US for diagnosing appendicitis. The PPV 
and NPV are 92% to 98% and 95% to 100%, respectively.3l 
Additionally, complications such as perforation or abscess 
formation are better demonstrated with CT than with US. Be­
cause of this CT is rapidly becoming the imaging procedure 
of choice for most patients in whom the diagnosis is not 
clear. 19,31 Other advantages of CT imaging in patients with 
suspected appendicitis include a reduction in the false-nega­
tive (Le., unnecessary) appendectomy rate and potential over­
all cost savings.32,33 

Several conditions may mimic appendicitis. Pelvic inflam­
matory disease accounts for 35% to 45% of the negative la­
parotomies for presumed appendicitis. Others include tenni­
nal ileitis, pyelonephritis, diverticulitis, ureteral calculus, 
pancreatitis, and subphrenic abscess. Mesenteric adenitis, a 
self-limited condition, may also masquerade as appendicitis.27 

Management 
Surgical removal of the appendix via a McBurney or trans­
verse muscle-splitting incision is the standard defmitive treat­
ment. Laparoscopic removal is also possible, although most 
studies fail to demonstrate an advantage over the traditional 
"open" technique. Women of childbearing age are an excep­
tion, as they may benefit from laparoscopic diagnosis and pos­
sibly treatment of a gynecologic disease, accounting for their 
symptoms.22,30 Elderly patients who initially present several 
days into the course of their illness and who are improving 
may be managed without surgery.19 

The routine use of prophylactic antibiotics in patients with 
uncomplicated appendicitis is controversial; however, most 
authors reconunend them. All patients with complicated, gan­
grenous, or perforated appendicitis should receive intravenous 
antibiotics for 7 to 10 days or until clinical improvement. Ap­
pendicitis-related infections are polymicrobial; therefore, the 
antibiotics used should have both aerobic and anaerobic ac­
tivity. Effective antibiotic regimens include (1) single-agent 
therapy with a second- or third-generation cephalosporin, and 
(2) metronidazole in combination with a /3-lactamase in­
hibitor, a cephalosporin, or an aminoglycoside. Wound irri­
gation with topical antibiotics and delayed wound closure may 
be beneficial. If a periappendiceal abscess is present, it should 
be drained and the appendix removed after recovery .19,22 

Complications, Morbidity, and Mortality 
Wound infection is the most frequent complication of ap­
pendicitis. Other problems include urinary retention, intestinal 
obstruction, abscess fonnation, UTI, pneumonia, intestinal 
fistula. and infertility. A perforated appendix increases the 
complication rate threefold. Mortality is only 0.03% for sim­
ple appendicitis but increases to 0.2% with perforation. As 
expected, very young, elderly, immunosuppressed, and "atyp­
ical" patients suffer higher mortality rates.19,22 

Cholecystitis and Cholelithiasis 
The prevalence of gallstones in adults in Western industrial­
ized nations averages 10% to 15%. It is lower (5%) in Asians 
and Africans and higher (up to 70%) in Native Americans. 
Women are two times as likely as men to develop gallstones. 
Incidence increases with age; 25% of persons over age 65 and 
50% over age 75 have cholelithiasis. A family history of 
cholelithiasis and a diet rich in carbohydrates and fats are ad­
ditional risk factors for gallstone fonnation.34-36 

Clinical Presentation 
Patients with acute cholecystitis usually complain of a rapid 
onset of severe, cramping RUQ abdominal pain with associ­
ated low-grade fever, nausea, and vomiting. Physical findings 
may include RUQ or epigastric tenderness, guarding, and 
Murphy's sign. The gallbladder may be palpable in up to 20% 
of patients. 37 ,38 Patients with chronic cholecystitis have a 
more indolent course. Fever is uncommon, and abdominal 
pain. nausea, and vomiting are less severe. Episodes are 
shorter in duration and recurrent. 

Ninety to 95% of patients with cholecystitis have gall­
stones; however, abdominal pain in patients with gallstones 
may not be due to cholecystitis. Typical biliary colic is a 
steady, RUQ, or epigastric pain that lasts 1 to 5 hours and 
may be associated with nausea and vomiting. It commonly 
occurs at night, usually around the same time. Postprandial 
pain, dyspepsia, bloating, flatulence, and fatty food intoler­
ance are not specific for gallstone related pain. Physicians 
who encounter patients with these symptoms should consider 
other diagnoses.37.39 

Laboratory findings of acute cholecystitis include a leuko­
cytosis of 12,000 to 15,000 cellslmm3 and mild increases in 
the serum transaminase, amylase, and alkaline phosphatase 
levels. In the absence of common bile duct stones, the total 
serum bilirubin is usually less than 4 mg/dL. 37 ,38 Patients with 
chronic cholecystitis rarely have abnonnallaboratory values. 

Abdominal radiographs seldom help diagnose cholecysti­
tis but may exclude other conditions. US is 95% sensitive and 
specific for diagnosing gallstones and has largely supplanted 
oral cholecystography (OCG). CT imaging may identify gall­
stones when the US cannot because of overlying fat or bowel 
gas. Radionucleotide cholescintigraphy with hepato-iminodi­
acetic acid (HIDA scan) is the test of choice in patients with­
out gallstones and patients who have an atypical presentation. 
Nonvisualization of the gallbladder in spite of normal visu­
alization of the liver and bile ducts is 90% to 95% sensitive 
and specific for acute cholecystitis. It accurately proves cys­
tic duct obstruction and can be used despite high serum biliru­
bin levels. The major disadvantage is the high false-positive 
rate in the patient who is fasting, alcoholic, or receiving par­
enteral alimentation. 37 ,38 

Management 
Moderately ill patients with suspected cholecystitis are hos­
pitalized for intravenous fluid replacement and diagnostic 
evaluation. Intravenous antibiotics, although controversial, 



are usually recommended. Cholecy .. tectomy .. hould be per­
formed within 24 to 72 hours in most patients with acute 
cholecystitis, as complications are more likely with delayed 
surgery. Patients with peritonitis or whose condition deterio­
rates should have immediate surgery.37,38,40 

Laparoscopic cholecystectomy is the procedure of choice for 
uncomplicated acute and chronic cholecystitis. Patients with 
pancreatitis, peritonitis, sepsis, coagulopathy, gallbladder can­
cer, or cholecystoenteric fistulas are usually best managed by 
open cholecystectomy. Male gender. advanced age, and a his­
tory of multiple prior painful attacks are additional factors fa­
voring an open operation. US evidence of a stone more than 20 
mm, gallbladder wall thicknes5 more than 4 mm, or common 
bile duct (CBD) diameter more than 6 mm also increases the 
likelihood of converting to an open procedure. Cholecystostomy 
(percutaneous gallbladder drainage and stone removal) remains 
an option for patients who are poor surgical candidates.37.41 

Medical management may be considered for patients with 
chronic cholecystitis who are poor opcrative candidates or whu 
decline surgery. Options include oral bile acids (ursodiol), di­
rect contact with methyl tert-butyl ether (MTBE). or extracor­
poreal shock wave lithotripsy (ESWL). Optimal stones for dis­
solution by ursodiol or MTBE are radiolucent, less than 10 mm 
in diameter, and "float" when viewed by US or OCG. The gall­
bladder must be functioning, as noted by OCG or HIDA scan. 
Because of these restrictions, only 30% of patients with chronic 
cholecystitis are candidates for dissolution treatment. Complete 
dissolution rates average 30% to 90%, depending on the size 
of stones. Gallstones recur within 5 years in SOo/r of success­
fully treated patients, although maintenance therapy with urso­
diol reduces this recurrence rate to 25%.37042 Experience with 
ESWL is limited; in optimal patients, the efficacy is 70% to 
90%. Disadvantages include restricted applicability and avail­
ability, the need for concomitant oral dissolution therapy, a high 
incidence of biliary colic, and a stone recurrence rate similar 
to those for other nonsurgical methods.34.37 

Most persons with asymptomatic or "silent" stones dis­
covered incidentally by US can be managed expectantly, as 
only I % to 2% become symptomatic each year.14,37 Chole­
cystectomy should be considered in patients with a calcified 
("porcelain") gallbladder or who undergo laparotomy for an 
unrelated condition. Diabetes is not an indication for electivc 
cholecystectomy, although diabetics with symptomatic stones 
should be trcated promptly.38,41.43 

Complications, Morbidity, and Mortality 
In patients with cholelithiasis, 10% to 15% of those younger 
than age 60 and 30% to 95% older than age 60 have CBD 
stones. History and physical examination may be unremark­
able, but usually patients with CBD stones present with some 
variation of Charcot's triad Uaundice, RUQ pain, and fever). 
Serum liver tests [direct bilirubin, alkaline phosphatase, and 
y-glutamyllranspeptidase (GGT)] are usually elevated. A di­
lated CBD on US sugge~ts choledocholithiasis: however. this 
finding is seen in only 50% of patients. 

For three decades endoscopic retrograde cholangiopancre­
atography (ERCP) has been thc "gold standard" for diagnos-
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ing CBD stunes. Advantages include a high sensitivity and 
specificity (up to 95%) with comparable success rates for stone 
removal. Disadvantages include a small but significant risk of 
complication (usually pancreatitis) and availability (mainly lim­
ited by operator skill). Magnetic resonance cholangiography 
(MRC). helical CT cholangiography (RCTC), and endoscopic 
US (EUS) are newer additions to the list of noninvasive tests. 
All are highly sensitivc and specific (80-100%) and are com­
parably safe. None is therapeutic, however, and they may not 
be as widely available as ERCP.37,44,45 

If found, CBD stones should usually be removed due to a 
high complication rale.1437 The technique depends on oper­
ator availability and experience. Preoperative ERCP with 
endoscopic sphincterotomy is more than 90% successful in 
expert hands. Intraoperative cholangiography should be seri­
ously considered in most young and all elderly patients who 
have not had preoperative ERCP, MRC. HCTC, or EUS. Most 
CBD ~tones discovered at surgery should be removed either 
via laparoscopic exploration, conversion to an "open" proce­
dure, or postoperative ERCP.37.41 

Gallbladder perforation occurs in 3% to 12% of patients 
with acute cholecystitis. Diabetics, elderly, and immunocom­
promised patients or patients with systemic vascular disease 
are at higher risk for perforation. Elderly or diabetic patients 
are also more likely to develop emphyscmatous cholecystitis, 
a rare but serious condition with a 15% mortality. Patients 
with largc (usually >2 cm diameter) stones who have chole­
cystenteric fistulas may develop intestinal obstruction ("gall­
stone ileu~") if the stone passcs via fistula into bowel.17 ,lR 

Mortality from cholecystectomy is only 0.2%. Most deaths 
occur in elderly or critically ill patients. Injury to the bile ducts 
is <;lightly more common with laparo!'.copic compared to open 
cholecystectomy.-I.O.-I.l 

Inguinal Hernia 
Inguinal hemias are defined on the basis of their anatomic re­
lation to the inferior epigastric vessels. Direct inguinal her­
nias lie medial to the inferior epigastrics in Hesselbach's tri­
angle; indirect hernias appear lateral to the vessels and 
protrude through the internal inguinal ring. The fundamental 
problem is a defect in the endoabdominal fascia, allowing the 
peritoneum. and in sume cases viscera, to bulge. Predispos­
ing factors are listcd in Table 93.3.46.-1.7 

Several classification systems have been developed for the 
purpose of communication and comparison of repair results. 
Most systems are based on the size and location of the de­
fect. Unfortunately, no ~ingle classification system is univer­
sally accepted.46 .-1.X 

Clinical Presentation 
In children inguinal hcrnias are usually present at birth or 
shortly thereafter. The onset in adults is often insidious, al­
though rapid onset is possible and is almost invariably asso­
ciated with unusual straining or exertion. Patients may feel 
little or no discomfort, complaining only of a protrusion in 
the groin with coughing or lifting that ~ubsides when the pa-
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Table 93.3. Factors Predisposing 10 Inguinal Hernias 
Factor 

Increased intraabdominal pressure 

Weak or attenuated abdominal muscles and fascia 

Patent processus vaginal is or dilated inguinal ring" 

Denervation of musculature of internal ring" 

"Indirect hernias only. 

Source: Adapted from Eubanks46 and Abrahamson.47 

tient is resting supine.49 When present, the pain of an inguinal 
hernia is usually described as a soreness or burning. Exami­
nation reveals a dynamic mass that increases in size and tur­
gor with the Valsalva maneuver, coughing, or standing; it re­
solves when the patient relaxes or lies down. 

Radiography and laboratory tests are seldom used to con­
firm the diagnosis. It has been taught that patients over age 
45 should be evaluated for malignant ascites or a partial bowel 
obstruction due to colon cancer.49 Research, however, has 
failed to show an association between inguinal hernias and 
colon cancer. 50 

Management 
Repair of a reducible inguinal hernia is rarely emergent. Many 
small, asymptomatic, direct hernias can be treated conserva­
tively with a hernia belt or truss. A truss will not cure a her­
nia but may help identify patients with hernias but atypical 
symptoms; those who gain relief from the truss may benefit 
from surgery. Surgical repair is usually indicated for all in­
direct hernias, especially in the elderly, because the morbid­
ity and mortality risk of incarceration or strangulation is much 
higher than the risks associated with surgery.46,49,51 

The "traditional" reinforcement of the posterior wall of the 
inguinal canal and high ligation of the sac was first described 
by Bassini in 1884. Since that time, many repair techniques 
have been developed, and no particular operation has emerged 
as the gold standard. The Shouldice procedure has a low re­
currence rate but requires extensive dissection. Lichtenstein's 
group reported excellent results using prosthetic mesh in a 
"tension-free" herniopiasty,46,52 

Laparoscopic hernia repair has emerged as an alternative to 
the "ttaditional" operations. Several techniques have been tried, 
and many studies comparing various laparoscopic to open pro­
cedures have been done. Disadvantages of the laparoscopic 
hernioplasty include increased direct costs and the need for pros­
thetic mesh as well as general anesthesia Advantages include 
less postoperative pain and more rapid return to work. Although 
the issue of "open" versus "minimaIly invasive" repair remains 
controversial, the laparoscopic approach may be better suited 
for patients with bilateral or recurrent hernias.46,53-56 

Complications, Morbidity, and Mortality 
Recurrence is the most frequent complication of inguinal her­
nia repair, with failure rates averaging 10%. Faulty technique, 
rather than type of repair, may be the cause of most failures. 

Cause 

Lifting, coughing, sneezing, straining, obesity, chronic obstructive 
pulmonary disease, ascites, prostatic hypertrophy, pregnancy 

Advanced age, poor physical fitness, chronic illness, weight loss 

Congenital 

Injury to nerve during appendectomy or other abdominal surgery 

Exceptions include the Shouldice procedure and repairs that 
employ a prosthetic mesh; their reported failure rates are usu­
ally less than 5%. Minor complications of hernia repair in­
clude hemorrhage, wound infection, and injury to the howel, 
bladder, testicles, vas deferens, and nerves. The mortality 
from elective hernia repair is negligible.46,53,57 

Bowel Obstruction 
Bowel obstruction may be classified as mechanical or neuro­
genic (ileus). Table 93.4 lists some of the causes of obstruc­
tion by age group. The three leading causes of obstruction are 
adhesions (60%), hernias (20%), and neoplasms (10%)." 
Most obstructions occur in the small bowel. In complete ob­
structions, up to 42% have strangulation of the blood sup­
ply.59 Delay in diagnosis increases patient pain, total duration 
of hospital stay, the need for intensive care, and mortality.60 

Clinical Presentation 
A history of constipation, previous abdominal surgery, age 
over 50, and distention are important historical clues.60 

Crampy pain typically occurs in paroxysms every 4 to 5 min­
utes'8 Patients with a high small howel obstruction (SBO) 
have early vomiting and little distention. Symptoms develop 
rapidly, and patients may pass stool or flatus. The symptoms 
oflow SBO progress more slowly. Vomiting occurs later, is 
less profuse, and may be feculent. Colonic obstruction causes 
early constipation and marked abdominal distention but little 
vomiting.58 

Physical examination may reveal shock, dehydration, 
tachycardia, or fever, especially if there is a high SBO or if 
there has been strangulation or perforation. Early, bowel 
sounds are hyperactive but become hypoactive if treatment is 
delayed or there is peritonitis. Tenderness may be absent in 
early cases but is invariably present later on. The physician 
should palpate the hernial otifices and perform a rectal ex­
amination. Discovery of a mass suggests strangulation or neo­
plasm. Scars from previous abdominal surgery imply ob­
struction due to adhesions. 

The symptoms and signs of neurogenic bowel obstruction 
are variable. 59 In general, however, the onset of symptoms is 
gradual, and physical findings moderate. Ileus may occur 
postiaparotomy, or as a result of electrolyte derangements, 
drugs, intraabdominal inflammation, retroperitoneal hemor­
rhage or inflammation, intestinal ischemia, thoracic processes, 
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Table 93.4. Causes of Bowel Obstruction 

Age Mechanical Neurogenidparalytic 

All ages Cystic fibrosis 
Intussusception (more common in infants) 
Malrotation 

Familial visceral myopathy or neuropathy 
Nonfamilial visceral myopathy or neuropathy 
Medications (opiates, psychotropics, antiparkinsonian) 
Metabolic (hypokalemia, uremia, hypothyroid) 
Postoperative 

Neonates/infants 

Adults 

Elderly 

Strangulated hernia 
Volvulus (more common in elderly) 

Congenital atresia 
Imperforate anus 
Meconium ileus 

Adhesions 
Bezoars 
Carcinoma 
Crohn's disease 
Gallstones 
Parasites 
Pregnancy 
Radiation injury 

Same as adultsi also diverticulitis 

or sepsis.59 Laboratory studies are usually nonspecific, al­
though a CBC, serum electrolyte assays, urea nitrogen, and 
creatinine should be measured. 59 Leukocytosis suggests stran­
gulation, but it is not always present. If the patient has been 
vomiting, electrolytes are frequently abnormal and should be 
corrected prior to surgery. 

Traditionally. plain films have been used to confinn the 
presence or absence of SBO, but sensitivity ranges from 40% 
to 70%.61 The distribution of air in the bowel is the most im­
portant finding. In patients with high complete SBO there is 
little air in the bowel. More distal SBO produces a "steplad­
der" pattern of air-fluid levels within bowel loops. With dis­
tal colon blockage, gas shadows are located peripherally. 
Haustral folds can be distinguished from valvulae conniventes 
(small bowel folds); the fonner are deeper, more irregular. 
and do not traverse the gut. 

Up to 40% of patients with bowel obstruction have nonnal 
radiographs.61 Computed tomography may be useful in pa­
tients with intestinal obstruction who have a suspicious clin­
ical presentation and nonnal abdominal radiographs. If there 
is a history of abdominal cancer, CT may show peritoneal 
carcinomatosis or evidence of solid organ metastases, local­
izing the point of obstruction. Adhesions may be inferred in 
areas of transition from dilated to nondilated bowel without 
apparent cause but are often a diagnosis of exclusion. CT is 
also able to detect early signs of strangulation or volvulus 
with high accuracy.6! If the diagnosis is uncertain, a barium 
or water-soluble contrast study may be useful. The choice of 
agent is controversial. The risk of barium impaction proximal 
to the obstruction is probably small; nevertheless, it should 
not be used if perforation is suspected. Diatrizoate is thought 
to be safer, but mucosal detail is often lacking, and the 
hyperosmolar effect may produce intravascular volume de· 
pletion and electrolyte imbalance. Recurring or low-grade 
obstruction is best defined by barium studies such as entero­
c1ysis. Disadvantages include the need for nasoenteric intu-

Peritonitis 
Retroperitoneal syndrome 

Hirschsprung's disease 

Collagen vascular disease 
Diabetes 

balion, slow transit lime through a fluid-filled hypotonic small 
bowel, and the need for specialized radiologic technique and 
interpretation. 58 All patients suspected of having colonic ob­
struction (in the absence of peritonitis) should undergo proc­
tosigmoidoscopy. Although colonoscopy may be useful in pa­
tients with partial colonic obstruction, it has little role in the 
initial evaluation of patients with complete colonic obstruc­
tion. The insufflation of air, or even carbon dioxide, through 
the endoscope into the obstructed bowel may exacerbate 
colonic distention and precipitate perforation. 59 

Management 
Surgery is the treatment of choice for most bowel obstruc­
tions. All patients should be allowed notlting by mouth and 
be given intravenous fluids. Some surgeons recommend 
broad-spectrum antibiotics because of the risk of bacterial 
translocation across the bowel wall. 58 Decompression of the 
upper gut may reduce the discomfort of distention and lessen 
the risk of aspiration. 59 The role of long intestinal tubes is 
controversial, as they have been associated with more com­
plications. In patients with neurogenic obstruction, treatment 
is entirely supportive and correction of the underlying condi­
tion may relieve the blockage.58 Surgery may be avoided in 
patients with partial intestinal blockage due to adhesions if 
they improve with nasogastric suction. Patients treated con­
servatively must have serial examinations and radiographs. 
The optimal length of a nonoperative trial of therapy is con­
troversial, ranging from 12 to 120 hours.62 Complete SBO 
necessitates early laparotomy. 

Complications, Morbidity, and Mortality 
Surgical complications include inadvertent enterotomy, re­
current obstruction, wound infection, intraabdominal ab­
scesses, respiratory failure, atelectasis, pneumonia, electrolyte 
imbalance, urinary tract infection, and renal failure. In one se-
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ties the morbidity was 30%. The mortality rate continues to 
drop and is now less than 10%. Old age, comorbidity, non­
viable strangulation, and a treatment delay of more than 24 
hours all increased the death rate. Age older than 75 years 
and comorbidity increased the risk of death four to five times 
compared with younger and healthy patients.63 

Prevention 
Many agents have been tested with the hope of reducing ab­
dominal adhesions due to surgery. To date, none is recom­
mended. Careful handling of the abdominal viscera at the time 
of surgery, avoidance of excessive suturing or peritoneal cl(}­
sure, the exclusion of foreign materials from the peritoneal cav­
ity, and placement of the omentum between the gut and ab­
dominal wall when closing may prevent adhesion fonnation.58 
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Ischemic Bowel Diseases 

Acute Arterial Disease 
Vascular diseases affecting the colon can occur acutely or 
chronically and often mimic other conditions, such as bacte­
rial gastroenteritis and inflammatory bowel disease, making 
diagnosis difficult. While these conditions most often are seen 
in the sixth decade of life and beyond, they can occur in 
younger patients with hypercoagulable states, with medica­
tions that increase coagulation, and with recreational drug use. 
The ischemic injury can involve the full thickness of the bowel 
or more superficial levels. The small intestine and right colon 
are perfused by the superior mesenteric artery (SMA), and the 
inferior mesenteric artery (IMA) supplies the left colon and 
most of the rectosigmoid. Watershed areas in the vascular sup­
ply to the bowel may be particularly susceptible to ischemic 
injury. When the colon is involved, the patient is said to have 
ischemic colitis, although this does not imply etiology. Is­
chemic colitis may involve multiple conditions that may re­
sult in acute, subacute, or chronic injury that may be super­
ficial or transmural. Approximately half of all patients with 
mesenteric ischemia present with ischemic colitis, most com­
monly associated with generalized arteriosclerosis.1.2 

Clinical Presentation 
Mesenteric arteriopathy may present acutely, subacutely, or 
chronically. The mesenteric vessels can become occluded 
from emboli, thrombi, or vasospasm. The most common pre­
senting symptom is abdominal pain. In patients with SMA 
occlusion, the pain is often severe and out of proportion to 
the physical examination, localized or diffuse, colicky or con­
stant. Patients with ischemic colitis commonly have pain lo­
calized to the left lower quadrant that may be mild in inten­
sity and associated with an urge to defecate. Gastrointestinal 
bleeding is common with occlusion of the SMA or IMA. The 
patient may have a prior history of unexplained weight loss 

or postprandial pain and complain of nausea, vomiting, or di­
arrhea. Thirty percent of elderly patients with SMA involve­
ment present with mental status changes. Signs of SMA oc­
clusion include fever, tachycardia, abdominal distention, 
rigidity, and rebound tenderness. On examination the patient's 
bowel sounds are frequently hypoactive. Patients may have 
unexplained abdominal distention in both acute SMA occlu­
sion involving the small intestine and ischemic colitis. Pa­
tients with acute occlusion of the SMA may present with hy­
potension.2 Approximately 20% of patients with ischemic 
colitis go on to develop chronic colitis with stricture, contin­
ued diarrhea that may be bloody, and weight 10SS.1 

Diagnosis 
The diagnosis of mesenteric arteriopathy requires a high level 
of suspicion in an elderly patient or in a patient with a hyper­
coagulable state. Laboratory studies are nonspecific, 
Patients may have leukocytosis, metabolic acidosis, hyper­
amylasemia, elevated alkaline phosphatase, and hemoconcen­
tration in proportion to the extent of bowel involvement. Stools 
may be positive for occult blood or show frank: bleeding. Plain 
fIlms of the abdomen can be normal or show gas-filled loops 
of bowel with thickened folds and air-fluid levels, Late x-ray 
findings include thumb printing, aperistaltic loops, and pneu­
moperitoneum. Computed tomography (CT) of the abdomen 
may suggest other possible etiologies for the symptoms and 
signs such as mesenteric vein thrombosis, but can be nondiag­
nostic for arterial disease. Doppler ultrasound is diagnostic in 
28% of cases. Colonoscopy can be used to rule out other eti­
ologies of the patient's symptoms and can confinn the diag­
nosis of ischemic colitis. Angiography allows identification of 
vascular lesions and allows planning for surgical intervention.2 

Management 
Supportive therapy for patients with acute superior mesen­
teric arteriopathies includes fluid management to correct elec-
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trolyte abnormalities and restore blood pressure. Decompres­
sion with the use of a nasogastric tube and/or rectal tube may 
improve circulation to the affected bowel. Broad-spectrum an­
tibiotics should be started to treat sepsis. Intraarterial va­
sodilators such as selective infusion of papaverine at 30 to 60 
mg per hour can be used while preparing for surgical inter­
vention in occlusive disease of the SMA. The patient on pa­
paverine should be monitored for worsening abdominal pain 
or hypotension. In patients with nonocclusive disease, the pa­
paverine may be continued for 24 hours and the arteriogram 
repeated.2 

Patients with ischemic colitis may be initially treated med­
ically if they do not show signs of peritonitis. Patients are put 
at bowel rest and IV fluids are given. Patients with signs of 
significant malnourishment, or with a prolonged course, are 
candidates for hyperalimentation. Broad-spectrum antibiotics 
may be indicated to reduce colonic injury and treat sepsis. Pa­
tients usually rapidly improve within 24 hours on medical 
management. Patients who show signs of worsening pain, 
with laboratory findings such as leukocytosis and metabolic 
acidosis, or peritoneal signs are candidates for surgical inter­
vention. I Patients should be evaluated for the etiology of the 
ischemic bowel disease including cardiac evaluation for em­
bolic events and for other evidence of vascular disease. 

Prevention and Family and Community Issues 
Patients with risk factors for arterial disease should take all 
possible steps to reduce their risk by treating their hyperten­
sion, normalizing cholesterol, and avoiding tobacco products 
and recreational drugs such as cocaine. Patients with a fam­
ily history of hypercoagulable states should be cautious in the 
use of medications that may enhance coagulation. Patients 
with significant atherosclerotic vascular disease should be 
warned to report unexplained abdominal pain. Patients who 
have had an episode of ischemic bowel are at risk for vascu­
lar disease elsewhere and should be warned about the risks 
of heart disease as well as other vascular problems. 

Chronic Mesenteric Ischemia 
Chronic mesenteric ischemia can occur at any age, although 
the mean age of presentation is 58.3 The majority of these pa­
tients are smokers. 

Clinical Presentation 
The classic presentation of chronic mesenteric ischemia is 
periumbilical or epigastric abdontinal pain 20 to 30 ntinutes 
after a meal. The pain lasts 1 to 3 hours.4 Patients may also 
present with weight loss as the primary complaint, since they 
may decrease oral intake to avoid the abdominal pain. Pa­
tients may complain of nausea, vomiting, diarrhea, or consti­
pation. On examination, patients may have an abdominal bruit 
and show signs of malnutrition. The abdominal examination 
typically does not localize the pain, and peritoneal findings 
are usually absent. 

Diagnosis 
Computed tomography (CT) of the abdomen is usually not 
diagnostic but may help rule out other etiologies for the symp-

toms. Colonoscopy and esophagoduodenoscopy are often nor­
mal; however, biopsy may reveal manifestations of ischemia. 
Duplex ultrasound can be diagnostic, showing decreased flow. 
Intestinal pH readings have been used to help make the di­
agnosis, with a drop in pH noted at the onset of pain after eat­
ing a test meal. Angiography allows confirmation of the di­
agnosis and planning for surgical therapy. 3 

Treatment 
The treatment of chronic mesenteric ischemia remains surgi­
cal. Long-acting nitrates may provide symptomatic improve­
ment. Nutritional abnormalities should be corrected; however, 
the patient may not be able to tolerate nutritional supplements 
due to exacerbation of the abdominal pain. Surgery is indi­
cated to correct high-grade lesions or those lesions associated 
with symptoms. l Patients should also be evaluated for other 
vascular problems including coronary artery disease. 

Prevention and Family and Community Issues 
Risk factors for arteriosclerosis should be minimized to the 
degree possible. Patients should be encouraged to avoid or 
stop the use of tobacco products. Hypertension, hypercholes­
terolemia, and diabetes should be controlled to the degree pos­
sible. Patients should be warned about the increased risk of 
other vascular problems including coronary artery disease. 

Acute Superior Mesenteric Venous Thrombosis 
Superior mesenteric venous (SMV) thrombosis is an uncom­
mon condition that occurs most often in patients of ages 40 
to 60. These patients most often have an identifiable hyper­
coagulable state. SMV thrombosis may lead to congestion of 
the involved intestine with resulting infarction. 

Clinical Presentation 
The clinical course and presenting symptoms of SMV throm­
bosis are usually more subtle than SMA occlusion. The pa­
tient most often presents with worsening abdominal pain of 
more than a day's duration and may be associated with gas­
trointestinal bleeding. Patients can complain of anorexia, nau­
sea, vomiting, or diarrhea. On examination, the findings will 
vary with the severity of the condition and the patient may 
have a nonnal abdominal examination or show signs of peri­
tonitis. Patients may have fever, tachycardia, and hypotension. 

Diagnosis 
Laboratory abnormalities are nonspecific and include leuko­
cytosis, hyperamylasemia, and metabolic acidosis. Plain films 
of the abdomen show only nonspecific changes, most often 
an ileus pattern. CT scans of the abdomen are frequently di­
agnostic in this condition. Ultrasound is often less useful due 
to overlying bowel gas. Ateriography can be useful where ar­
terial disease cannot be ruled out based on the results of the 
other studies. Endoscopy can be used to help rule out other 
etiologies for the patient's symptoms. 

Treatment 
Intravenous (IV) fluids are given to replace fluid losses and 
to correct electrolyte imbalances. Heparin is used to prevent 
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propagation of the thrombus if the patient does not have acute 
gastrointestinal bleeding. Once adequately anticoagulated, the 
patient is then treated with warfarin to maintain an interna­
tional normalized ratio (JNR) between 2 and 3. Patients who 
show progression in their signs or symptoms with medical 
management and those with findings of peritonitis on pres­
entation may require surgical intervention followed by cou­
tinued anticoagulation.2 

Prevention and Family and Community Issues 
Patients with hypercoagulable states are at risk for SMV 
thrombosis and should be cautious in the use of drugs such 
as birth control pills that may enhance coagulation. They may 
benefit from carrying a medical identification bracelet and 
should inform all treating physicians of their condition. Pa­
tients who have had one episode of thrombosis are at much 
greater risk of another episode, particularly within the fIrst 
month. Patients may need lifelong anticoagulation.s 

Food Allergies 
Food allergy is an immunologic reaction to a dietary product. 
About 0.3% to 7.5% of the general population and up to 33% 
of children with atopic dennatitis have food allergies.6,7 Non­
immunologic adverse reactions to food, such as Chinese 
restaurant syndrome, scromboid fish poisoning, and lactose 
intolerance, must be differentiated from food allergies. 

Clinical Presentation 
Patients with food allergies present with abdominal pain, 
rhinitis, diarrhea, vomiting, exacerbation of asthma, an­
gioedema. urticaria, or atopic dermatitis. Oral symptoms in­
clude pruritus and swelling of the lips, tongue, and palate. 
Deaths have been reported from anaphylaxis. Food allergens 
are predominately water-soluble glycoproteins 10,000 to 
60,000 daltons.8 In adults the most common food allergies are 
to fIsh, shellfIsh, tree nuts, and peanuts, and in children to 
eggs, peanuts, milk, soy, and wheat. 9 

Diagnosis 
Symptoms may occur rapidly after ingestion of the allergen 
or be delayed up to 24 hours. The history should include the 
timing of symptoms and a family history of atopic disease 
(see Chapter 36). A symptom and food diary may be help­
ful. A modified elimination diet may be used when ana­
phylaxis has not occurred. Skin prick and radioallergosor­
bent testing (RAST) for food allergens can be done, but the 
accuracy is limited by the variability in commercially sup­
plied extracts and the instability of some of the antigens. lO 

A positive skin test does not conclusively prove the pres­
ence of a food allergy; however, a negative test does make 
an immunoglobulin (IgE)-mediated food allergy unlikely' 
Definitive diagnosis of food allergies requires demonstrat­
ing that removal of the offending food eliminates the aller­
gic symptoms and that these symptoms recur with reintro­
duction of the food. 

Management 
The only effective management of food allergies is avoidance. 
Infants with cow's milk allergy can be managed with a for­
mula containing casein hydrolysate (i.e., Alimentum, Nu­
tramigen, Progestimil). Soy protein-based formulas are 
avoided in these infants, as approximately 20% of infants with 
cow's milk allergy are allergic to soy protein7 

The HI-antihistamines are useful for controlling the rhini­
tis and urticaria caused by food allergies. Caution must be 
taken when administering egg-derived vaccines to patients 
with severe allergies to eggs or chicken. 

Prevention and Family and Community Issues 
Breast-feeding is encouraged, particularly for infants who 
have a family history of atopic disease. For high-risk infants, 
a casein hydrolysate formula is used if a supplement is needed. 
Children with a strong family history of atopic disease should 
not be given eggs, peanuts, or cow's milk before the age of 
3.8,9 Family members preparing meals are taught to read food 
labels so as to avoid "hidden" foods. Patients and their 
family members can learn more about reading labels and 
other food allergy information on the Food Allergy Network 
Web page (http;llwwwJoodallergy.org). Under some circum­
stances, 1 to 2 years of complete avoidance of an allergen 
may result in the loss of sensitivity; however, patients and 
their families should be cautioned that this is unlikely to oc­
cur with allergies to peanuts, tree nuts, fIsh, or shellfIsh.8 

Lactose Intolerance 
Lactose is the primary sugar of manunalian milk and is pres­
ent in many prepared foods and medications. The ability to 
digest lactose varies with age and race. In the United States 
it is estimated that 22% of Caucasians, 65% of African Amer­
icans, and almost 100% of Vietnamese are lactose malab­
sorbers. 1 1-13 

Clinical Presentation 
Patients with lactose intolerance may have no symptoms or 
may present with abdontinal bloating, cramping abdominal 
pain, flatulence, and watery diarrhea. Symptoms may be in­
termittent and depend on the amount of lactose ingested, the 
speed of gastric emptying, and the bacterial flora of the colon. 

Diagnosis 
The clinical diagnosis of lactose intolerance is difficult, as 
symptoms can be intermittent in nature and patients may not 
be aware that foods they have ingested contain lactose. In ad­
dition to milk products, lactose can be found in commercially 
baked bread, douglmuts, cereals, breakfast drinks, salad dress­
ing, cake mixes, and as a filler in over-the-counter and pre­
scription drugs. II Variations in the speed of gastric emptying 
may cause differences in tolerance of lactose, making elimi­
nation diets and rechallenges difficult to interpret. The symp­
tom complex has significant overlap with irritable bowel, fur­
ther complicating the diagnosis.I4 The diagnosis of lactose 
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intolerance can be supported by evaluating the stool for a pH 
less than 5.8 and reducing substances, and by the breath hy­
drogen test. 1I 

Management 
Patients with lactase deficiency may stin be able to tolerate 
lactose in reduced amounts. Foods high in fat or fiber slow 
gastric emptying and delivery of lactose to the intestine, al­
lowing more complete digestion, I I Prebydrolyzed milk is 
available commercially. Lactase produced from the yeast 
Kluyveromyces lactis and from the fungus Aspergillus oryzae 
(Lactaid, Lacttase, Dairy Ease) is available and may be added 
to milk products or taken prior to consuming lactose-con­
taining foods. II Patients on a lactose-reduced diet may require 
an oral calcium supplement. 

Family and Community Issues 
Populations at high risk for lactose intolerance should be tar­
geted for dietary education. School lunch programs must take 
into account these differences when planning and preparing 
meals. 

Bacterial Food Poisoning 
Food poisoning and food-borne illnesses are a significant 
cause of morbidity and mortality. Campylobacter, Salmo­
nelia, Shigella, Escherichia coli, and Staphylococcus are the 
most common bacterial pathogens implicated in the United 
States (Table 94.1 )15 Bacterial food poisoning may result 
from ingestion of the bacteria, as with Salmonella, Shigella, 
Campylobacter, and E. coli or from ingestion of toxins pro­
duced by the bacteria as in staphylococcal food poisoning. 

Table 94.1. Bacterial Food Poisoning 
Pathogen Symptoms Food 

Campylobacter Watery or bloody Poultry, beef, 
diarrhea, headache, contaminated 
abdominal pain milk, water 

Staphylococcus Nausea, vomiting, Meats 
watery diarrhea 

Salmonella Diarrhea, abdominal Poultry, eggs, 
pain, low-grade meats, water 
fever, enteric fever, 
prolonged fever, 
shaking chills 

Shigella Watery or bloody Water, shellfish, 
diarrhea, abdominal lettuce and 
cramps, rectal other fecal-
urgency contaminated 

foods 

Escherichia coli Watery or bloody Water, ground 
diarrhea, abdominal beef 
pain, hemolytic-
uremic syndrome 

Campylobacter infections have become the most common 
cause of bacterial gastroenteritis in the United States. Out­
breaks occur most often in the spring and fall and have been 
associated with contaminated water, unpasteurized milk, and 
contaminated beef and poUltry.16 

Staphylococcal food poisoning accounts for 7.8% of re­
ported cases of food poisoning in the United States. 17 Symp­
toms are caused by ingestion of extracellular toxins produced 
by the staphylococcus (usually Staphylococcus aureus). 
Foods with a low water content, such as ham and cured meats, 
are most often implicated. Salmonella enteriditis and Salmo­
nella typhimurium are the most common species seen in Sal­
monella food poisoning and are found in both wild and do­
mestic animals. Chicken and eggs are most frequently 
implicated in cases of Salmonella food poisoning.16,18 

Shigella outbreaks in the United States have been associ­
ated with contaminated water and foods such as lettuce, tofu, 
and shellfish. 19- 2! Ingested organisms colonize the small 
bowel and then invade the colonic mucosa, where they repli­
cate intracellularly, producing a severe inflammatory response 
and superficial ulceration. Cytotoxins are produced that may 
inhibit fluid absorption.22 

Pathogenic strains of E. coli, usually from contaminated 
water, are the most common cause of traveler's diarrhea23 
(see Chapter 9). Four pathologic presentations of E. coli food 
poisoning have been recognized: enteropathic, enteroinvasive, 
enterotoxigenic, and enterohemorrhagic. Enteropathic E. coli 
is unusual in developed countries but is a common cause of 
infant diarrhea in the Third World. Enteroinvasive E. coli in­
vades the mucosal epithelium and replicates intracellularly, 
leading to areas of ulceration of the mucosa. Enterotoxigenic 
E. coli is most commonly seen in persons traveling to tropi­
cal areas. In the United States outbreaks have been associated 
with contaminated water in a national park.23 Food-borne en-

DiagnOSiS Treatment 

Culture stool, Symptomatic; macrolides, 
characteristic motion doxycycline 
on smear, leukocytes 
on stool smear 

Clinical symptoms Symptomatic 

Stool cultures, blood Symptomatic; for severe 
cultures, clinical cases: quinolones, 
presentation ceftriaxone, trimethoprim-

sulfamethoxazole 

Stool cultures, blood Symptomatic; trimethoprim-
cultures, in stool sulfamethoxazole, 
smear, hemorrhagic quinolones 
ulcerations on 
proctosigmoidoscopy 

Stool culture, leukocytes Symptomatic for f.coli 
on smear, may see 0157:H7; doxycycline, 
hemorrhagic ulceration quinolones, bismuth 
on proctosigmoidoscopy subsalicylate for travelers 

diarrhea 



804 Robert L. Buckley 

terohernorrhagic E. coli is most commonly caused by the 
serotype 0I57:H7 and is now the leading cause of hemolytic­
uremic syndrome in the U.S. with a 2% to 5% mortality (see 
Chapter 21). Outbreaks in the U.S. have been most associ­
ated with the ingestion of undercooked ground beef, lettuce, 
unpasteurized cider, milk, and contaminated water.16,24 E. coli 
0157:H7 is the most common infectious cause of grossly 
bloody diarrhea in the United States." 

Clinical Presentation 
Campylobacter infection has an incubation petiod of 2 to 7 
days. Patients present with watery diarrhea that frequently be­
comes bloody, headache, chills, sweats, anorexia, lethargy, 
and severe abdominal pain. The illness usually resolves in less 
than 1 week. Relapses may occur, which can be confused with 
ulcerative colitis or Crohn' s disease. Extracolonic manifesta­
tions include reactive arthritis and the Guillain-Bani syn­
drome with up to 36% of patients with Guillian-Barre 
syndrome baving positive serology to Campyiobacter. 16,26,27 

Patients with staphylococcal food poisoning present with 
nausea, vomiting, watery diarrhea, and abdominal pain 2 to 
6 hours after ingestion. The symptoms last 1 to 3 days. 

Salmonella infections may present in two distinct ways: en­
teritis or enteric fever. Salmonella enteritis is manifested by di­
arrhea, abdominal pain, low-grade fever, chills, nausea, vom­
iting, headache, and generalized malaise beginning 5 to 72 
hours after ingestion of contaminated food and lasting 2 to 5 
days. Complications of Salmonella enteritis include septicemia, 
pericarditis, neurologic and muscular disorders, arteritis, and 
malabsorption. Salmonella enteric fever is most frequently 
caused by Salmonella typhi and Salmonella paratyphi types A, 
B, and C with an incubation period of 7 to 28 days. Patients 
present with generalized malaise, headache, high fever, body 
aches, weakness, abdominal pain, nausea, vomiting, coughing, 
shaking chills, and anorexia. Fever may last several weeks. 
Stools may remain positive for up to 3 months, although car­
rier states are more common in women and the elderly, par­
ticularly after antibiotic treatment, and may last for years. I8 

The incubation period for Shigella is 36 to 72 hours. Pa­
tients present with watery or bloody diarrhea, fever, cramps, 
tenesmus, rectal urgency, and abdominal pain. Extracolonic 
manifestations include lethargy, headache, arthritis, and 
seizureS.28 Hemolytic-uremic syndrome has been reported in 
patients with shigellosis. 

Patients infected with enterotoxigenic strains of E. coli 
present with fever and watery or bloody diarrhea lasting 3 to 
6 days. Enteroinvasive strains cause diarrhea that may be 
bloody. Patients with enterohemorrhagic E. coli present with 
fever, chills, emesis, abdominal cramps, and bloody diarrhea. 
Symptoms last approximately 7 days. Signs of the hemolytic­
uremic syndrome may develop 5 to 9 days after the onset of 
diarrhea and are more commonly seen in young children.29 

Diagnosis 
The diagnosis of bacterial food poisoning is made predomi­
nantly on clinical grounds. Stools may be bloody or positive 
for leukocytes in infections due to Campylobacter, Shigella, 

and E. coli. Sigmoidoscopy may show areas of hemorrhage or 
ulceration, particularly with infections due to Shigella and E. 
coli. Cultures of stool are diagnostic except for staphylococcal 
food poisoning. Blood or urine cultures can be positive in pa­
tients with Shigella and Salmonella infections. Staphylococcal 
toxin can be detected in food using an immunoassay. 

Management 
Treatment of bacterial food poisoning is usually symptomatic 
only. Antibiotic therapy is indicated for severe disease. When 
antibiotic therapy is warranted, erythromycin and the newer 
macrolides are the antibiotics of choice for the treatment of 
Campylobacter. Alternative treatments include doxycycline, 
tetracycline, and the quinolones.30,31 

Antibiotics are used only in severe cases of Salmonella in­
fection because of concerns about induction of a carrier state. 
In adults the quinolones (Cipro, Floxio) may be the drogs of 
choice. Other alternative treatments in adults include ceftriax­
one (Rocephin), trimethoprim-sulfaroethoxawle (TMP-SMX) 
(Bactrim, Septra), and aropicillin for susceptible strains. In 
children, intravenous ceftriaxone, cefotaxime, chlorampheni­
col, aropicillin, or TMP-SMX may be used depending on sen­
sitivity patterns.31 

Drug-resistant Shigella is becoming increasingly more 
common. The quinolones should be considered for use in 
adults. TMP-SMX remains the drug of choice in children. Al­
ternative drugs include azithromycin, ampicillin, and ceftri­
axone based on sensitivities.31 

Treatment of E. coli food poisoning consists of fluid and 
electrolyte replacement. Results of studies on the use of an­
tibiotics are conflicting. One study showed prolongation of 
diarrhea and an increased risk of hemolytic-uremic syndrome 
in patients with enterohemorrhagic E. coli treated with TMP­
SMX.29 Doxycycline and the quinolones are effective against 
E. coli. Bismuth subsulfate (pepto-Bismol) has been shown 
to be effective as a prophylactic agent for travelers' diarrhea, 
as have the quinolones.32 

Family and Community Issues 
Foods may become cross-contaminated with Campylobacter, 
Salmonella, E. coli, or Shigella when food preparers do not wash 
their hands between handling uncooked and cooked foods. 
Foods must be adequately cooked and promptly reftigerated if 
not served immediately. Raw milk and undercooked eggs should 
be avoided. In tropical areas flies may contaminate food with 
Shigella if it is not properly protected.33 Person-to-person trans­
mission of E. coli 0I57:H7 has been reported after initial food­
borne illness, and so careful hand washing is important when 
there has been a case in the family." 

Food Poisonings Associated 
with Neurologic Disorders 
A number of food ingestions cause neurologic symptoms that 
require prompt diagnosis and treatment, including botulism, 
cignatera, paralytic shellfish poisoning, and anmestic shell-
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fish poisoning. These syndromes are caused by toxins pro­
duced by the action of bacteria on food, in the case of botu­
lism, or by the accumulation of toxin from the food chain, as 
in ciguatera, paralytic shellfish poisoning, and amnestic shell­
fish poisoning. 

Botulism is caused by toxins produced by Clostridium bot­
ulinum under anaerobic conditions. In the U.S. it is most of­
ten caused by serotypes A, B, and E. Serotypes A and B are 
most often encountered in improperly canned, smoked, or fer­
mented foods. Serotype E is most commonly encountered in 
association with seafood. Infant botulism has an incidence of 
100 cases per year in the U.S., and is most often associated 
with honey ingestion.34,35 

Ciguatera poisoning is caused by heat-stable, tasteless tox­
ins produced by a dinoflagellate that accumulates in the food 
chain of reef fish. Due to jet travel and refrigerated shipment 
of fish, the problem is now seen worldwide. The larger car­
nivorous species, such as snapper, amberjack, grouper, bar­
racuda, mullet, mackerel, and jackfish are most often impli­
cated with ciguatera. 

Paralytic shellfish poisoning is caused by ingestion of mol­
lusks that concentrate toxins produced by a dinoflagellate. 
Most cases occur during the summer months in New England 
and on the Pacific Coast in the United States. Amnestic shell­
fish poisoning is caused by domoic acid, which accumulates 
in shellfish from microalgae in their food chain.36,37 

Clinical Presentation 
Botulism commonly occurs after an incubation period of 12 
to 72 hours. Initial symptoms include diplopia, dysanbria, 
dysphagia, descending motor weakness, and paralysis. Men­
tal status changes and sensory disturbances are not usually 
seen. Infants most frequently present with poor feeding, al­
tered cry, hypotonia, and a poor suck reflex. 34,35 

Symptoms of ciguatera usually occur 2 to 12 hours after 
ingestion of contaminated fish. Initially the patient has nau­
sea, vomiting, abdominal cramps, and watery diarrhea. The 
gastrointestinal symptoms generally resolve over 1 to 2 days. 
The hallmarks of the disorder are the neurologic symptoms, 
which may appear early in the course or be delayed by sev­
eral days after other symptoms have resolved. Patients expe­
rience a reversal of hot and cold sensation, paresthesias of the 
lips and digits, weakness, and myalgias. Patients may have a 
sensation that their teeth are loose and have vertigo, hyper­
salivation, visual disturbances, and ataxia. Less common 
symptoms and [mdings include hypotension, cardiac conduc­
tion abnonnalities, coma, respiratory failure, and shock. Im­
provement occurs spontaneously, although residual symptoms 
may last for weeks or even months.38 

Patients with paralytic shellfish poisoning can develop 
symptoms within 30 minutes to 3 hours of ingestion. Initial 
symptoms include paresthesias of the mouth and extremities, 
headache, vertigo, a floating sensation, and, less frequently, 
gastrointestinal symptoms. The patient progresses to ataxia, 
cranial nerve dysfunction, and paralysis. The mortality rate is 
1 % to 12%, predominantly due to respiratory failure. Spon­
taneous recovery begins within 18 hours with those surviv-

ing 24 hours having a good prognosis. Symptoms usually 
resolve within 3 daYS.37 Patients with amnestic shellfish poi­
soning develop symptoms 15 minutes to 38 hours after in­
gestion of toxic mussels. Initial symptoms include vomiting, 
diarrhea, and abdominal cramps. Neurologic symptoms de­
velop, including headache, short-tenn memory loss, and con­
fusion. Patients may experience severe bronchorrhea requir­
ing intubation and may progress to coma. Deaths have resulted 
from the poisoning. Patients who recover may have prolonged 
symptoms and learning disorders.36 

Diagnosis 
Descending paralysis and a nonna! spinal fluid analysis help 
differentiate botulism from Guillain-Barre syndrome. The 
lack of sensory symptoms and the longer time of onset of bot­
ulism differentiates it from ciguatera and paralytic shellfish 
poisoning. The marine intoxications are diagnosed predomi­
nantly on clinical grounds. Samples of food can be analyzed 
for botulism toxin. Duodenal aspirates and stools can be cul­
tured for Clostridium. The patient's serum can be tested for 
botulism toxin using a mouse assay. 35.39 

Management 
Treatment of botulism is initiated on clinical grounds while 
awaiting laboratory confinnation.35 If ingestion has been re­
cent, attempts are made to remove unabsorbed toxin. Early 
use of botulism antitoxin may reduce the severity of the symp­
toms. Penicillin given parenterally may prevent gennination 
of any ingested spores and further toxin production. Vital ca­
pacities should be followed, and ventilatory support may be 
required if it falls to below one-third the predicted value or 
below I L in adults.40 

Ciguatera is treated with symptomatic support, with spon­
taneous resolution of symptoms in 1 to 4 weeks. Hypovolemia 
may require treatment with N fluids to correct the fluid and 
electrolyte abnonnalities. Patients with severe symptoms in­
cluding those with coma may respond to an infusion of 20% 
mannitol, 1 g/kg over 30 minutes, after hypovolemia has been 
corrected.36,38 Amitriptyline can be used to treat the pares­
thesias. A high-protein, high-carbohydrate diet has been ad­
vocated for the first 6 months after an episode of ciguatera. 
Fish, nuts, and alcohol should be avoided.38 

Treatment of amnestic shetlfish poisoning is predominantly 
supportive. With paralytic shellfish poisoning. gastric lavage 
with 2% sodium bicarbonate may be useful, as the toxin is 
labile in a basic pH.36.37 

Family and Community Issues 
People who do home canning should take particular care in 
the preparation of foods. Home-canned foods should be 
heated at 80'C for 5 minutes. Public health officials and those 
in the military must be alert to the potential use of botulism 
toxin as a biologic weapon.39 Patients who have had an 
episode of ciguatera should be advised to avoid reexposure 
to the toxin and should avoid eating reef-dwelling fish if pos­
sible. Male patients with ciguatera and their partners should 
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be warned that the toxin can be concentrated in semen and 19. Davis H, Taylor JF, Perdue IN, et a1. A shigellosis outbrcak 
passed to sexual partners during intercourse. J8 In parts of the traced to commercially distributed shredded lettuce. Am J Epi-
U 't d St t de d th' . h IIf h dcmioI1988;128;13I2-21. 
h me. a es .an ~na a ere IS a quarantme on s e IS 20. Lee LA, Ostroff SM, McGee HB, et a1. An outbreak of shigel-

arvestmg at times w en concentrations of dinoflagellates are losis at an outdoor music festival. Am J Epidemiol 1991;133: 
highest (most often in the spring and summer months in the 608-15. 

United States), and shellfish are monitored for toxin concen- 21. Reeve G, Martin DL, Pappas J, Thompson RE, Greene KD. An 
trations.36.37 outbreak of shigellosis associated with the consumption of raw 
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THE RENAL, URINARY, AND MALE GENITAL SYSTEM 

95 
Urinary Tract Infections 

Boyd L. Bailey, Jr. 

Urinary tract infection (UTI) is a cause of significant dis­
comfort, acute and long-term morbidity, and loss of produc­
tivity, resulting in over 7 million office visits with an esti­
mated I million episodes annually of UTI-related illness 
requiring hospitalizations. I Among children, I in 20 girls and 
1 in 50 boys have a UTI each year. 2 

Four major risk groups3 for community-acquired UTIs have 
been identified: school-age girls, young women in their sexu­
ally active years (including pregnancy), males with prostate 01>­
s!ruction, and the elderly. This chapter discusses important clin­
ical issues in the following categories: UTI in children, UTI in 
pregnancy, acute uncomplicated lower UTI in young women, 
recurrent infection in women, acute uncomplicated pyelonephri­
tis in young women, complicated UTIs, UTIs in young men, 
catheter-associated UTIs, asymptomatic bacteriuria without a 
catheter, chronic UTI in the elderly, UTIs with spinal cord in­
juties, and fungal UTIs. The primary aim of UTI diagnosis and 
management is the prevention of long-term complications of 
progressive events that affect later-life morbidity or mortality. 

UTis in Children 
For boys and girls the incidence of symptomatic infection dur­
ing the first 6 months of life is similar, but after 6 months to 
a year it falls off rapidly for boys. Among girls, the first-year 
incidence is more evenly distributed through the year. Dur­
ing the first 3 months, boys are infected more often, presum­
ably related to the uncircumcised susceptibility.2 In neonates 
the prevalence is threefold higher among premature infants.4 
For girls the incidence steadily rises with a small transient in­
crease at preschool time and then remains level until sexual 
activity becomes a factor. Asymptomatic bacteriuria is absent 
in boys until later in adult life when obstructive problems oc­
cur. In girls asymptomatic bacteriuria is present early in in­
fancy and remains fairly constant until the late teens. I 

The primary host-related factors that lead to the develop­
ment of UTI include infancy, female sex, abnormal defense 
mechanisms, the presence of urinary tract abnormalities, sex­
ual activity, and instrumentation.4 In children without urinary 
tract abnormalities, periurethral bacterial colonization, for un­
clear reasons, is a risk factor for UTI.s Voiding dysfunction 
(urgency, frequency, dysutia, hesitancy, dtibbling of utine, 
and overt incontinence) can be recognized with an eye toward 
modification.6 

Escherichia coli accounts for as much as 80% of cases of 
UTI.2,4 In neonates and complicated cases, Proteus mirabilis 
(mainly in boys), Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterobacter species, Staphylococcus aureus 
(mainly in older children), Streptococcus viridans, entero­
cocci, and Candida albicans are to be considered.4 

Diagnosis 
Urinalysis and Culture 
In any febrile infant or child the differential diagnosis should 
include UTI. Screening by urinalysis for pyutia and bacteri­
uria is not adequately sensitive to allow UTI to be ruled out 
without a culture.4,7 In a properly collected specimen (ure­
thral catheterization or suprapubic aspiration in infants), a pre­
sumptive diagnosis can be made with the presence of any bac­
teria and five leukocytes per high-power field (hpf).8 

Imaging Evaluation 
Imaging tests should be conducted after the first episode of 
UTI in girls younger than 5 years, boys of any age, older sex­
ually inactive girls with recurrent UTI, and any child with 
pyelonephritis.8 Debate continues about the best radiologic 
approach for evaluating of UT17,9 The issue centers around 
the role of radionuclide scans, and how these methods may 
replace or be used in conjunction with traditional ultra­
sonography (US), voiding cystourethrography (VCUG), in-
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travenous pyelography (IVP), and spiral computer-assisted to­
mography (CT). 

Radionuclide cystography, a method using scintigraphic 
imaging, gives accurate infonnation similar to that of contrast 
based VCUG, with the possible advantage of significantly less 
radiation exposure. 10 The scintigraphic study using 99m-tech­
netium dimercaptosuccinic acid (DMSA) has become a lead­
ing choice for gauging renal function and identifying renal 
cortical defects. The DMSA scan is quickly becoming a gold 
standard for diagnosis of acute pyelonephritis. When applied 
at 6 to 12 months after cortical defects have first developed, 
the DMSA scan may be the best test for renal scarring. US 
has the obvious advantage of being a noninvasive test that is 
strong at ruling out obstruction. IVP gives comprehensive 
structural information, and is very good for detecting kidney 
stones, but transient swelling during infection weakens the 
predictive capability of the test. The spiral CT is becoming 
the first choice for the presence of obstructive stone disease. 
VCUG gives comprehensive lower tract information and al­
lows grading the severity of reflux.7 

An imaging strategy can be summarized this way. Use re­
nalIbladder US to look for obstruction; use a DMSA scan to 
identify cortical defects and assess differential function; use 
a VCUG to detect bladder anomalies, neurogenic defects, 
residual urine, and urethral abnormalities such as posterior 
valves, urethral strictures, and the presence of vesicoureteral 
reflux; and use spiral CT to determine the presence of stones.7 

Management 
Early diagnosis and prompt treatment of UTI in infants and 
young children are crucial. With vesicoureteral reflux, or other 
urinary tract abnormalities, immediate treatment reduces the 
risk of renal scarring. In the history, inquire about the defe­
cation pattern and preceding use of antibiotics such as amox­
icillin or a cephalosporin. Physical examination should in­
clude a rectal examination to detect a large fecal reservoir.6 

Symptomatic neonates should be treated for 7 to 10 days 
with a parenteral combination of ampicillin and gentamicin. 
Young infants with UTI. children with clinical evidence of 
acute pyelonephritis, and children with upper tract infection 
associated with urologic abnormalities or surgical procedures 
can be treated with a combination of an aminoglycoside and 
ampicillin, or an aminoglycoside and a cephalosporin.4 Du­
ration of therapy remains unsettled. For complicated infec­
tion, 7 to 14 days has been arbitrarily recommended; for un­
complicated infection, 3 to 5 days has shown adequacy.7 

For uncomplicated UTI, oral agents may include amoxi­
cillin, ampicillin, sulfisoxazole acetyl, trimethoprim-sulfa­
methoxazole, nitrofurantoin, or cephalosporins for a duration 
of 5 to to days.' Antibiotic treatment of asymptomatic bac­
teriuria in children is controversial based on certain issues: 
there is limited evidence that renal damage is prevented or 
loss of function reduced; replacement of a low-virulence or­
ganism with a more virulent one may occur; and the child 
may experience unknown long-term side effects of antibi­
otics.4 A reasonable approach with asymptomatic bacteriuria 
is to treat children younger than 5 years or those who have 
urinary tract structural abnonnalities. 

UTls During Pregnancy 
Pregnant women with UTIs are at greater risk of delivering in­
fants with low birth weigh~ premature infants, preterm infants 
with low birth weight, and infants small for gestational age. In 
addition, the likelihood is greater for premature labor, hyper­
tension/preeclampsia, anemia, and amnionitis. There is strong 
evidence that UTI causes low birth weight through premature 
delivery rather than growth retardation" (see Chapter 12). 

The risk of pyelonephritis from antepartum bacteriuria may 
be as high as 30%. Identification and eradication reduces this 
risk to less than 5%. Antepartum bacteriuria has an estimated 
prevalence of 2% to 12%, with an increasing relation to age, 
parity, and lower socioeconomic status. 12 

An optimal time for screening all pregnancies has been sug­
gested to be around 16 weeks (see Chapter 11). Although of­
ten the first prenatal visit is before 16 weeks, a practical ap­
proach to screening is to obtain a culture at this fIrst visit. If 
negative, no further cultures are necessary unless there is a 
history of prior UTI, or the patient becomes symptomatic. If 
the screening culture result is lOS colony-forming units 
(CFU)/mL or higher, the test should be repeated to improve 
on the specificity of a single culture. If the repeat culture is 
positive, treatment for asymptomatic bacteriuria follows. 12 

As in nonpregnant females, E. coli is the most common 
cause of UTI during pregnancy, accounting for more than 80% 
of isolates. Other organisms include Enterobacter species, 
Klebsiella species, Proteus species, enterococci, and Staphy­
lococcus saprophyticus. 

The first concern regarding treatment during pregnancy is 
the safety of antibiotics. Considered reasonably safe are peni­
cillins, cephalosporins, and methenamine. Cautious use can 
be considered with sulfonamides [allergic reaction, ker­
nicterus, glucose-6-phosphate dehydrogenase (G6PD) defi­
ciency], aminoglycosides (eighth nerve and renal toxicity), ni­
trofurantoin (neuropathy, G6PD deficiency), clindamycin 
(allergic reaction, pseudomembranous colitis), and erythro­
mycin estolate (cholestatic hepatitis).12,13 

For asymptomatic bacteriuria, a regimen of 3 to 7 days is 
used with antibiotics chosen with safety in mind. There is lit­
tle support for single-dose therapy, although for a pregnant fe­
male with a history of recurrent UTIs, or who develops a UTI 
early in pregnancy, a single postcoital prophylactic dose may 
be considered. Appropriate postcoital single oral doses are ei­
ther cephalexin 250 mg or nitrofurantoin 50 mg.!' Pyelonephri­
tis is managed the same as with nonpregnant females. 12 

Acute Uncomplicated Lower 
UTI In Young Women 
The risk for UTI is increased by sexual intercourse, delayed 
postcoital voiding (although controversial"), diaphragm and 
spermicidal gel, and a history of recurrent UTIs}6 One of 
three types of infection can account for these infections: acute 
cystitis, acute urethritis, or vaginitis. 17 

Cystitis pathogens include E. coli, S. saprophyticus, Pro­
teus species, or Klebsiella species. Symptoms are abrupt in 



onset, severe, and usually multiple; they include dysuria, in­
creased frequency, and urgency. Suprapubic pain and tender­
ness and sometimes low back pain also occur. Pyuria is usu­
ally present and occasionally hematuria. 

Urethritis pathogens include Chlamydia traclwmatis, 
N. gonorrlweae, and herpes simplex virus. Symptoms are 
more likely to be gradual in onset and mild (including dysuria 
and possibly vaginal discharge and bleeding from a con­
comitant cervicitis), and include lower abdominal pain. Sus­
picion is raised if the patient has a new sexual partner or ev­
idence of cervicitis on examination. Pyuria is usually present. 

Vaginitis pathogens include Candida species and Tri­
chomonas vaginalis. Symptoms include vaginal discharge or 
odor, pruritus, dyspareunia, and external dysuria without in­
creased frequency or urgency. Pyuria and hematuria are rarely 
present (see Chapter 102). 

With no complicating clinical factors, reasonable empiric 
treatment for presumed cystitis, prior to organism identifica­
tion, is a 3-day regimen of any of the following: oral trimetho­
prim-sulfarnethoxazole (TMP-SMX). trimethoprim. nor­
floxacin, ciprofloxacin, ofloxacin, lomefloxacin, or enoxacin 
(Table 95.1). With the complicating factors of diabetes. symp­
toms for more than 7 days, recent UTI, use of a diaphragm, 
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or age over 65 years, a 7 -day regimen can be considered us­
ing these same antibiotics. I? 

For cystitis during pregnancy, consider a 7-day regimen 
that includes oral amoxicillin, macrocrystalline nitrofurantoin, 
cefpodoxime proxetil, or TMP-SMX. Avoid using fluoro­
quinolones in pregnant women, and use gentamicin cautiously 
because of fetal eighth nerve threat. TMP-SMX has not been 
approved for use during pregnancy but is widely used. Once 
the causative organisms have been identified, the antibiotics 
can be modified. I? 

Recurrent Infections 
(Cystitis) in Women 
Recurrent cystitis can be tenned relapse or reinfection. Re­
lapse is defined as a recurrence within 2 weeks of complet­
ing therapy for the same pathogen. Reinfection is defined as 
a recurrence more than 2 weeks after completing therapy for 
a different species or strain. For relapse, efforts should be 
made to rule out a urologic abnonnality and to treat for an 
extended time, such as 2 to 6 weeks. For reinfection, the fol­
lowing strategy is useful: If a spermicide and diaphragm are 
being used, changing the contraceptive method is recom-

Table 95.1. Antibiotic Regimens for Adult Cystitis, Pyelonephritis, and Prophylaxis 

Oral (pyelonephritis 
Antibiotic Oral (cystitis) and complicated UTls) Parenteral 

Amoxicillin 250 mg every 8 h 500 mg every 8 h 
Ampicillin Igevery6h 
Trimethoprim 100 mg every 12 h 

Trimethoprim- 160 plus 800 mg 160 plus 800 mg 160 plus 800 mg 
sulfamethoxazole every 12 h every 12 h every 12 h 

Norfloxacin 400 mg every 12 h 400 mg every 12 h 

Ciprofloxacin 250 mg every t 2 h 500 mg every 12 h 200 to 400 mg 
every 12 h 

Ofloxacin 200 mg every 12 h 200 mg followed by 
300 mg every 12 h 

Lomefloxacin 400 mg every day 400 mg every day 
Enoxacin 400 mg every t 2 h 400 mg every 12 h 
Macrocrystalline 100 mg four times 

nitrofurantoin a day 
Cephalexin 

Cefpodoxime 100 mg every 12 h 200 mg every 12 h 
proxetil 

Cefixime 400 mg every day 400 mg every day 
Ceftriaxone 1 to 2 g every day 
Gentamicin t mglkg of body 

weight every 8 h, 
or 3 to 5 mglkg 
every 24 h 

Imipenem-cilastatin 250 to 500 mg 
every 6 to 8 h 

Ampicillin-sulbactam 1.5 g every 6 h 
Ticarcillin-clavulanate 3.2 g every 6 to 8 h 
Piperacillin-tazobactam 3.375 g every 6 to 8 h 
Aztreonam 1 gevery8to12h 

Sources: Data sources include Piau and Sacks,14 Stamm and Hooten,17 and Johnson.18 

Daily 
prophylaxis 

100 mg every 
24 h 

40 plus 200 mg 
every 24 h 

200 mg every 
24 h 

100 mg every 
24 h 

250 mg every 
24 h 

Single­
dose 

postcoital 

40 plus 
200 mg 

50 to 
too mg 

250 mg 



810 Boyd L. Bailey, Jr. 

mended. For two or fewer incidents of UTI per year, physi­
cian- or patient-initiated therapy can be started, based on 
symptoms, using either single-dose or 3-day therapy. For 
three or more lITIs per year, the relation to coitus must be 
considered. If the UTI is not related to coitus, a low-dose an­
tibiotic, daily or three times weekly, is recommended. This 
regimen is commonly continued for 3 to 6 months.15,17 If the 
recurrent UTIs are related to coitus, a single low-dose post­
coital treatment may be preferable (Table 95.1). 

Usually not attributable to predisposing anatomic defects, re­
current UTIs in women most likely are related to an underly­
ing biologic predisposition or to behavior promoting UTI.l8 

Although perineal cleansing methods are partially protec­
tive, oral antimicrobial therapy is probably most effective. It 
can be accomplished as chronic prophylaxis, postcoital pro­
phylaxis, or intermittent self-administered therapy. 

Acute Uncomplicated Pyelonephritis 
in Young Women 
Uncomplicated pyelonephritis exhibits findings suggestive of 
upper tract tissue penetration and inflammation, such as fever 
and flank pain. Underlying factors that impede the response 
to natural host responses are minimized. The infecting or­
ganism should be highly susceptible to most antibiotics. 

Characteristic pathogens in acute uncomplicated pyelo­
nephritis in young women include E. coli, Proteus mirabilis, 
K. pneumoniae, and S. saprophyticus. Outpatient management 
is reasonable for mild to moderate illness without nausea 
and vomiting. A 10- to 14-day regimen of the following is 
appropriate: oral TMP-SMX, norfioxacin, ciprofloxacin, 
ofloxacin, lomefloxacin, or enoxacin (Table 95.1). For severe 
illness or possible urosepsis requiring hospitalization, the 
following regimen can be followed: parenteral TMP-SMX, cef­
triaxone, ciprofloxacin, gentamicin (with or without ampi­
cillin), or ampicillin-sulbactam until afebrile then oral TMP­
SMX, nortloxacin, ciprofloxacin, ofloxacin, lomefloxacin, or 
enoxacin (fable 95.1) to complete a l4-day course of therapy .17 

During pregnancy hospitalization is the optimal course with 
the following suggested regimen: parenteral ceftriaxone, gen­
tamicin (with or without ampicillin), aztreonam, ampicillin­
sulbactam, or TMP-SMX until afebrile, then oral amoxicillin, 
amoxicillin-clavulanate, a cephalosporin, or TMP-SMX to 
complete a l4-day course of therapy.I' 

Complicated UTis 
Clinically, a complicated UTI may present in the same way 
as an uncomplicated one. A complicated infection occurs in 
urinary tracts that have a functional, metabolic, or anatomic 
derangement predisposing to a more difficult infectious 
process including more resistant organisms. 

Characteristic organisms present in complicated urinary 
tract infections include E. coli, Proteus species, Klebsiella 
species, Pseudomonas species, Serratia species, enterococci, 
and staphylococci. Outpatient management is reasonable for 
mild to moderate illness without nausea or vomiting. The best 

oral antibiotic course, administered for 10 to 14 days, is nor­
floxacin, ciprofloxacin, ofloxacin, lomefloxacin, or enoxacin. 
TMP-SMX, amoxicillin, or cefpodoxime proxetil could also 
be used. For severe illness or possible urosepsis, hospitaliza­
tion is necessary with treatment by parenteral ampicillin and 
gentamicin, ciprofloxacin, ofloxacin, ceftriaxone, aztreonam, 
ticarcillin-clavulanate, piperacillin-tazobactam, or imipenem­
cilastatin until afebrile, then oral TMP-SMX, nortloxacin, 
ciprofloxacin, ofloxacin, lomefloxacin, or enoxacin for a to­
tal of 14 to 21 days.I' 

UTis in Younger Men 
Without underlying structural urologic abnormalities, risk fac­
tors for UTIs in young men include homosexuality, lack of cir­
cumcision,19 and a sex partner colonized with uropathogens.11 

Management of symptomatic cystitis without obvious 
complicating factors requires a urine culture to establish the 
pathogen. This step establishes sensitivity and helps define 
relapse or reinfection in the event of recurrence. Once the cul­
ture is obtained, a 7 -day course of TMP-SMX, trimethoprim, 
or a fluoroquinolone is initiated. 

The traditional approach of undertaking a thorough post-UTI 
evaluation to rule out a urologic abnonnality has been dis­
puted.20•21 If pursued in young men who have responded to 
treatment, the chance of finding a urinary tract defect is low. 1. 

Catheter-Associated UTls 
Mortality from UTIs is increased threefold in hospita1ized pa­
tients with an indwelling catheter. Catheterization is associ­
ated with a 5% to 10% incidence of UTI per day of catheter­
ization. A 3-day presence of an indwelling catheter has been 
identified as a risk factor for UTI. Catheter-associated UTI 
(CAUTI) is the most common acquired infection in long­
term-care facilities. Complications include catheter obstruc­
tion, fever, stones, pyelonephritis, chronic interstitial nephri­
tis, bacteremia, renal failure, and death. In the intensive care 
setting, 95% of nosocomial UTIs are CAUTI.22 

With short-tenn catheterization, E. coli is the most com­
mon organism, followed by Pseudomonas aeruginosa, K. 
pneumoniae, Proteus mirabilis, Serratia marcescens, Cit­
robacter spp., Staphylococcus epidermidis, and enterococci.23 
With long-term catheterization, significant infection may be 
due to the ordinarily nonuropathogenic Providencia stuartii 
or Morganella morganii. Yeast may become an isolated 
pathogen when antibiotics are in use.22,23 

Treatment revolves around three modes of action: preven­
tion, antimicrobials for acquired asymptomatic bacteriuria and 
symptomatic lower UTI, and antimicrobials for a sympto­
matic (complicated) upper UTI. Prevention focuses on avoid­
ing catheterization if possible. If catheterization is a manda­
tory, minimize the duration and use a closed drainage system. 
Short-tenn use of silver alloy catheters in hospitalized patients 
reduces the incidence of symptomatic UTI and bacteremia, 
and is likely to result in cost savings.24 For short-term 
catheterization of 3 to 14 days, daily prophylactic norfloxacin, 



ciprofloxacin, or amoxicillin has shown benefit. 18 For ac­
quired asymptomatic bacteriuria and symptomatic lower UTI 
after short-term catheter use, a single-dose of TMP-SMX 
(320-1600 mg) has been shown to be as effective as a IO-day 
course.25 

Asymptomatic Bacteriuria in Patients 
Without a Catheter 
With the exception of pregnancy and prior to urologic sur­
gery, screening for asymptomatic bacteriuria has no apparent 
value. Even among the elderly where there may be an asso­
ciation between asymptomatic bacteriuria and mortality, a 
causal link has not been demonstrated. 17 

Chronic UTls in the Elderly 
Among males the incidence of bacteriuria essentially disap­
pears after infancy and reappears dnring later adulthood as 
obstructive elements come into play. With aging, both symp­
tomatic infection and asymptomatic bacteriuria occur. The in­
cidence of UTI in both sexes steadily rises with age during 
the elderly years. 1 The place of residence helps predict inci­
dence. For those over age 65, estimates of incidence are as 
follows: (1) at home-women 20%, men 10%; (2) in nursing 
homes-women 25%, men 20%. In hospitals the incidence is 
high for both sexes.26 The elderly behave in a dynamic fash­
ion, with high turnover of those with bacteriuria and those 
with a UTI.26 

Many factors corne into play for elderly men and women 
that balance the incidence of UTI: lack of estrogen in women, 
and prostatic secretion in men,27 and bacterial adhesion fac­
tors in both sexes26 (see Chapter 24). 

Whereas E. coli and S. saprophyticus are the most com­
mon cause of UTI in young adults, some significant shifts in 
causative organism occur with the elderly. For nursing homes, 
E. coli remains the most common causative organism, and 
Enterococcus organisms have become the second most com­
mon. For the most part, S. saprophyticus does not occur in 
this setting. E. coli drops in frequency for women, and gram­
positive organisms can dominate among men.28 This shift to 
non-E. coli organisms can easily be attributed to an increased 
rate of hospitalization of the elderly. 26 

A debatable issue that has become somewhat clearer is that 
asymptomatic bacteriuria does not seem to influence mortal­
ity in elderly women.29 Previous studies have pointed in both 
directions,30 with some clearly showing increased functional 
disability even if an effect on mortality is not clearY 

Basically, a lower lIT! presents with dysnria, urgency, and 
frequency. An upper UTI may present with clear signs of fever, 
chills, and flank pain with tenderness. In a fair percentage of 
cases, }X>ssibly 20%, these signs and symptoms can be absent 
or obscured by a presentation that ntight include fever, altered 
mental status (confusion) with variable gastrointestinal symp­
toms and signs (nausea and vomiting, abdominal tenderness), 
apathy, incontinence, and even respiratory symptoms.26 Alter­
natively, not all nonspecific "mental status" changes can be at-
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tributed to a UTI, and focusing on antibiotic therapy alone is 
inappropriate.27 A difficult question is whether bacteriuria is 
really asymptomatic in the elderly.32 

Laboratory screening is a little more direct in men than 
women, but does not, unfortunately, substitute for a culture 
in the elderly, as it can in younger people. 

The management of UTIs in the elderly was addressed in 
specific areas of this chapter (see Recurrent Infections (Cys­
titis) in Women, Complicated UTIs, and Catheter-Associated 
UTIs, above). In the elderly, antibiotics in general require 
minimal dose adjustment. Consider total body weight and re­
nal function. Duration of treatment is similar to that in other 
age groUpS.24 Antibiotic choices are shown in Table 95.1. 
Regular use of cranberry juice (300 mUday) appears to re­
duce both bacteriuria and pyuria, and leads to fewer sympto­
matic infections and less antibiotic use.33 

UTI in Spinal Cord Injuries 
Special considerations for increased risk of UTI with spinal 
cord injuries include bladder overdistention, vesicoureteral re­
flux, high-pressure voiding, large postvoid residuals, stones 
in the urinary tract, and outlet obstruction.34 

Management of infection risks focuses primarily on proper 
drainage of the bladder. A turning point that occurred dnring 
the 1960s was the understanding of the value of intermittent 
catheterization in reducing the risk of significant bacteriuria.35 

Development of bacteriuria is certain with an indwelling 
catheter and suprapubic catheter. Although not fully under­
stood, bacteriuria and the incidence of symptomatic UTIs are 
reduced by intennittent catheterization. In addition, intermit­
tent catheterization performed by the affected person is prefer­
able to having it done by a caregiver.34 There are many vari­
ations in the technique of intermittent catheterization. The 
critical predictor for improved outcome is intennittent 
catheterization rather than having an indwelling catheter. 

Diagnostic signs and symptoms are poorly sensitive and 
specific.34 Estimation of pyuria is generally considered the 
best indication of UTI. 

Fungal UTls 
Fungal UTI is most commonly caused by Candida, and oc­
casionally by Cryptococcus neoformans, Aspergillus species, 
and the endemic mycoses. Clinical clues are CAUTI, ob­
structed urinary tracts, especially in diabetics, and immuno­
suppressive therapy. Antibiotics, and none are exempt, can 
play a role in the emergence of candiduria upon use or im­
mediately following. 

For asymptomatic colonization with Candida (except fol­
lowing renal transplant, and in whom urologic instrumenta­
tion or surgery is planned), no specific antifungal therapy is 
required. 

Candida cystitis is best treated with amphotericin B blad­
der instillation (50 JLglmL), systentic therapy (single-dose in­
travenous 0.3 mglkg), or fluconazole 200 mg po for 14 days. 

Ascending pyelonephritis and Candida urosepsis require 



812 Boyd L. Bailey, Jr. 

Table 95.2. Diagnostic Infonnation on Common Urine Screening Tests, Individually and in Various Combinationsol 

Screening test 

Nitrite (present or absent) 

Bacteria 
Unstained, spun (2+ on scale of 4+) 
Gram stain, unspun (l/hpf) 

Microscopic pyuria 
Spun (5 WBCs/hpfl 
Unspun (50 WBC/mm3) 

WBCs + bacteria 
Standard spunb 

Enhanced unspunc 

Leukocyte esterase (present or absent) 

leukocyte esterase + nitrite 

Methylene blue 
Uriscreen 

Bac-T-screen 

Chemstrip IN 

Sensitivity 

0.5 

0.75 
0.8 

0.6 
0.65 

0.66 
0.85 

0.2 

0.5 

0.6 

0.9 

0.9 

0.9 

Positive Negative 
Specificity likelihood ratio likelihood ratio 

0.95 10.00 0.53 

0.8 3.75 0.31 
0.85 5.33 0.24 

0.85 4.00 0.47 
0.9 6.50 0.39 

0.99 66.00 0.34 
0.98 42.50 0.15 

0.95 4.00 0.84 

0.98 25.00 0.51 

0.98 30.00 0.41 

0.9 9.00 0.11 

0.7 3.00 0.14 

0.7 3.00 0.14 

avalues have been taken from several sources,39-41 rounded by the author, and represent reasonable numbers to use in clinical 
practice. 

bS WBCs/hpf + any bacteria in spun urinalysis. 
clO WBCs/mm3 + any bacteria by Gram stain. 

hpf ~ high-power field; WBC ~ white blood cell count. 

systemic antifungal therapy with N amphotericin B at 0.6 
mg/kglday, duration depending on severity but in general in­
volving a total dose of 2 g. An alternative is fluconazole at 5 
to 10 mglkglday (N or po )36 

Laboratory Guides and Interpretation 
The organisms that cause UTIs are few in number, but there 
are growing pressures for more efficient and timely screen­
ing measures to detennine the likelihood of a UTI. Ideal 
screening for a UTI would involve a highly sensitive test that 
confidently excludes the disease, thereby eliminating the need 
to proceed to more costly follow-up tests of culturing and an­
tibiotic sensitivity. The ideal screening test would be highly 
specific for detecting or identifying the disease for which em­
piric treatment has been initiated while uropatbogen identity 
and antimicrobial sensitivity are pending. Unfortunately, the 
ideal screening test does not exist. 

Pyuria 
From a practical standpoint, pyuria represents readily meas­
urable evidence of host injury. The most accurate method, or 
gold standard, of defining significant pyuria is the leukocyte 
excretion rate. There is evidence that the significant rate is 
400,000 white blood cells (WBC)lhour.37 This measurement 
is cumbersome-hence the popularity of quicker, simpler, but 
less accurate screening tests. They include microscopic ex­
amination of unspun urine in a counting chamber (WBCI 
mm3), spun urine under a coverslip (WBClhpf), and leuko­
cyte esterase.38 In general, the WBC/hpf is approximately 

II % of the WBC/cubic mm3• 39 Diagnostic information re­
lated to these tests is displayed in Table 95.2.38-46 

Bacteriuria 
A UTI can be defmed as the presence of significant numbers 
of pathogenic bacteria in appropriately collected urine.38 

Table 95.3. Suggested Culture Colony Count Thresholds for 
Significant Bacteriuria 

Various 
clinical settings 

Infants and children 
Voided 
Catheter 
Suprapubic aspirate (SPA) 
External collection devices 

Adult 
Midstream, clean-catch 

Female 
Asymptomatic 
Symptomatic 

Male 
In-and-out (straight) catheterization 
Chronic indwelling catheter 
Indwelling catheter or 

SPA in spinal injuries 
External collection devices 
Condom collection device 

in spinal injuries 

Significant bacteriuria 
((fU/mL) 

2:105 

2:.102 

2:103 

2:102 

2:102 

Any detectable 
colony count 

2:.105 

2:104 

Sources: Data are from Cardenas and Hooton34 and Eisenstadt 
and Washington.46 



Urine culture is considered the gold standard for defining sig­
nificant bacteriuria. All other tests are simply screening de­
vices chosen to balance immediate, simple results with accu­
racy. The most common tests are direct microscopy and the 
dipstick (nitrite and leukocyte esterase). Many methods have 
been used with variable accuracy.45 Commonly used screen­
ing tests with approximated diagnostic information are shown 
in Table 95.2. 

Urine Culture 
It is important to realize that even though the culture is uni­
versally used as a gold standard for significant bacteriuria in 
UTls against which other tests are measured, it is not the per­
fect test and falls short of being 100% sensitive and specific. 
Bacterial culture methods include, in order of decreasing pre­
dictive accuracy, the quantitative culture (pour plate method), 
semiquantitative culture (surface streak procedure), and minia­
tutized culture (fIlter paper, roll tube, and dipslide methods). 
The colony count that represents significant bacteriuria varies 
with factors that include age, sex, anatomic location of the in­
fection, and symptoms. Although the urine culture is consid­
ered the gold staodard for defming significant bacteriutia, the 
level of significance is not uniform across the clinical spec­
trum of disease. Colony counts of what can currently be con­
sidered as significant bacteriuria for infection are shown in 
Table 95.3.'4.46 
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96 
Fluid, Electrolyte, and 
Acid-Base Disorders 

Joseph Hobbs 

Fluid, electrolyte, and acid-base disorders are frequently as­
sociated with problems encountered in family medicine. 
Rapid detection and treatment of these disorders are impor­
tant, as they affect the quantity and quality of vital organ pro­
fusion. These disorders are seen in all age groups and vari­
ous clinical settings; but the very young, the very old, and 
those with chronic diseases are particularly vulnerable to se­
rious complications because of inadequate or immature mech­
anisms of compensation, correction, and prevention. 1.2 

Differential Diagnosis 
Fluid, electrolyte, and acid-hase disorders arc likely to occur 
in patients with problems that can cause alterations in total 
body and/or the etlective circulating volume. These disor­
ders are often detected initially from the results of routinely 
perfomed electrolyte panels and other biochemical profiles 
hefore clinical manifestations arc apparent. These di:;,orden; 
frequently result in abnormalities in the measurement of 
plasma concentrations of sodium, potassium, bicarbonate, 
chloride, glucose. blood urea nitrogen (BUN), and creatinine. 
Suspected acid-base abnormalities should be further evalu­
atcd by measuring the arterial plasma partial pressure of COl 
(i.e., Peol) and pH. Less frequent abnormalities of magne­
sium, calcium, and phosphate concentration may be present 
as primary disorders (e.g., parathyroid disorders) or as a con­
sequence of more common disorders (e.g., chronic renal dis­
ease). Renal conservation or 10% of electrolytes and water 
can be determined by measuring the urinary concentratiom 
of ~odium, potassium, chloride, magnesium. phosphate, and 
hydrogen and urine osmolality.3A Differential diagnose:;, of 
common plasma and urine electrolyte abnormalities are as 
follows. 

Hyponatremia ([Na+ J <135 mEq/L) and hypoosmolality 
(i.e., plasma osmolality <275 mOsmlkg) indicate exces~ wa-

ter content relative [0 sodium caused by renal retention of in­
gested water le.g., hypovolemic-induced antidiuretic hormone 
(ADH) release, syndrome of inappropriate secretion of ADH 
(SIADH)], excess water ingestion greater than renal free 
water clearance, or both. Hyponatremia occurs without 
hypoosmolality (i.e., pseudohyponatrernia) in the presence of 
hyperproteinemia and hyperlipidemia. Hyponatremia with hy­
perosmolality occurs as a result of hyperglycemia (Fig. 96.1; 
see Table 96.1, below). Hypernatremia ([Na+] >145 
mEqlL) and hyperosmolality (i.e., plasma osmolality >290 
mOsmlkg) reflect a water deficit relative to sodium caused 
by excess water lo~s, decreased water intake, decreased wa­
ter retention (e.g., lack of ADH effect), or excess intake of 
sodium salts (Fig. 96.2; see Tables 96.2 and 96.3). 

Hypokalemia UK - J <3.5 mEqlL) results when there is ex· 
cessive total body potassium losses or intracellular sequestra­
tion (e.g., alkalosis) of potassium. Hyperkalemia ([K+ J >5.5 
mEqlL) occurs when there is excess intake, decreased excre­
tion, or intracellular extrusion (e.g., acidosis) of potassium. 3 

Hypobicarbonatemia (i.e., [He03 '] <24 mEqlL: Pri· 
mary event in metabolic acidosis or the compensatory event 
in respiratory alkalosis (see Table 96.6). 

Hyperbicarbonatemia ([HCO,-] >28 mEqlL) is the pri· 
mary event in metabolic alkalosis or the compensatory event 
in respiratory acido<;ls (see Table 96.6). [HC03 -] does not 
fall as much as [Na+] and [Cl-] in hypoosmolar states be­
cause of renal regeneration of He03 -. 

Hypochloremia ([Cl-] <98 mEqlL) occurs in metabolic a1. 
kalosis or as a part of the metabolic compensation in respiratory 
acidosis. Hyperchloremia (lCI-] > 106 mEqlL) occurs in nor­
mal anion gap metabolic acidosis or as a part of the metabolic 
compensation in respiratory alkalosis. Chloride concentration 
can be altered by the H20 content relative to ~odiurn, such that 
excess water causing hyponatremia can cause hypochloremia, 
and water deficit" leading to hypematremia can cause hyper­
chloremia. Plasma chloride concentration changes caused by os-
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PATHOGENESIS OF 
HYPONATREMIA 

molality changes are directly proportional to changes in plasma 
sodium concentration. Bromism can falsely elevate Cl- . 

The anion gap ([Na+] + [K+] - [HCO, - ] + [Cn ~ 
16 ± 4 mEqIL), when elevated, suggests the increased pres­
ence of unmeasured anions of fixed endogenous acids or un­
measured anions caused by the addition of exogenous acids, 
which cause metabolic acidosis. The anion gap, when 
decreased, suggests increased unmeasured cations (e.g., in­
creased cationic proteins of plasma cell dyscrasia, lithium 
intoxication, and rarely severe hypercalcemia and hypenuag­
nesemia usually occurring concurrently), decreased unmea­
sured anions (e.g., hypoalbuminemia and severe hypoosmo-

PATHOGENESIS OF" 
HYPERNATREMIA 

Fig. 96.1. Pathogenesis of hy­
ponatremia. UNii = urine sodium 
concentration; Uosm = urine 
osmolality; Usg = urine spe­
cific gravity; ADH = antidi ­
uretic hormone; SIADH = syn­
drome of inappropriate ADH 
secretion. 

lality), and errors in measurements of [Na+], [C-], and 
[HCO) - ] in severe hypematremia. 

Elevated arterial plasma Peo, (Peo, > 44 mm Hg) is the 
primary event in respiratory acidosis or the compensatory 
event in metabolic alkalosis. Decreased arterial plasma 
PC02 (Pcoz < 36 mm Hg) is the primary event in respiratory 
alkalosis or the compensatory event in melabolic acidosis. 

Decreased arterial plasma pH (pH < 7.38) is caused by 
metabolic acidosis, respiratory acidosis, or a combination of 
these two events with other primary acid-base disturbances 
where acidosis predominates. Elevated arterial plasma pH 
(pH > 7.42) is caused by metabolic alkalosis, respiratory al-

Fig. 96.2. Pathogenesis of hy­
pernatremia. DI = diabetes in­
sipidus. (See Fig. 96.1 for other 
abbreviat ions.) 



kalosis, or a combination of these two events with other acid­
base disturbances where alkalosis predominates. A normal 
systemic pH could exist with abnonnal values of PC02 and 
[HCO, -], which is the reason the quantitate relation of the 
three acid-base parameters, via rules of expected compensa­
tion for primary acid-base disorders, must be determined to 
identify specific disorders. 

Elevated BUN concentration [BUN] (>20 mg/dL) sug­
gests the presence of prerenal azotemia, intrinsic renal dis­
ease, postrenal disease, excessive cellular catabolism, or gas­
trointestinal tract bleeding. Low [BUN] « 10 mg/dL) occurs 
with protein deficiency and hemodilution. 

Plasma creatinine concentration ([PCrD varies directly 
with muscle mass and renal function. High [PCr] (> 1.4 
mgldL) is associated with renal dysfunction or massive mus­
cle destruction (i.e., rhabdomyolysis). Low [PCr] occurs in 
the debilitated elderly and in other settings where there is de­
creased skeletal muscle mass. The creatinine clearance (CCr) 
approximates the glomerular filtration rate and is a clinical 
estimation of renal function. CCr declines 1 ml/minlyear in 
those over age 40, and is different in men and women. The 
renal creatinine clearance can be estimated using [PCr] such 
that 

C = (140 - age) X lean body weight (Kg) 
CR- PCrXn 

for males, and these results multiplied by 0.85 for females. 
Renal creatinine clearance can also be obtained using a 24-
hour urine collection and calculating 

Cc = Ucr (mg/dL) X volume (mUmin) 
, PCr 

Normal Cc, is 120 ± 25 mUmin for men and 95 ± 20 mUmin 
for women. Low CCr implies declining intrinsic renal func­
tion. High Cer suggests the presence of hyperfiltration asso­
ciated with early glomerular damage. Diabetic ketoacidosis 
can decrease the renal clearance of creatinine leading to an 
elevated [pcr]. 

Hyperglycemia (glucose > 110 mg/dL fasting) is caused 
by insulin deficiency or resistance and is associated with vol­
ume depletion and hyperosmolality. Hypoglycemia (glucose 
<60 mg) can be caused by insulin excess, reduced carbohy­
drate consumption, or both. 

Hypnmagnesemia (Mg2+ < 1.5 mEq/L) associated with 
urinary magnesium (Umg) conservation (Umg <10 mg/day) 
can be caused by decreased magnesium intake (e.g., protein­
calorie malnutrition), decreased magnesium absorption, and 
extrarenal magnesium loss. Hypomagnesemia associated 
with urinary magnesium excretion (Umg > 10 mg/day) can 
be caused by excessive renal magnesium loss (e.g., diuretic 
use, hypokalemia, hypercalciuria, hypervolemia, and hyper· 
thyroidism). Hypomagnesemia is also caused by chronic 
magnesium wasting and treatment-induced intracellular mag­
nesium redistribution (e.g., diabetic ketoacidosis and alco­
holism). 

Hypermagnesemia (Mg2+ >2.5 mEq/L) results when 
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magnesium intake exceeds renal excretion (Umg >20 mg/day) 
and when there is decreased renal excretion (Umg <20 
mg/day) caused by excessive renal magnesium tubular reab­
sorption (e.g., hyperparathyroidism, hypovolemia, hypocal­
cemia, and hypothyroidism) and decreased glomerular filtra­
tion rate (GFR) (e.g., acute and chronic renal failure and 
hypovolemia).'·6 

Hypocalcemia (Ca2+ <8.5 mg/dL or ionized Ca2+ <4.1 
mg/dL) associated with normal or subnormal parathyroid 
hormone (PTH) is caused by PTH-deficient hypoparathy­
roidism and severe hypomagnesemia. Hypocalcemia associ­
ated with elevated PTH is caused by chronic renal failure, vi­
tamin D deficiency, malabsorption, drug-induced microsomal 
enzyme induction (e.g., mithramycin and phenytoin), osteo­
malacia, and causes of severe acute hyperphosphatemia such 
as acute pancreatitis, hepatic failure, and other causes of mas­
sive tissue necrosis. Hypercalcemia (total [Ca2+] > 10.5 
mg/dL or ionized [Ca2+] >5.1 mg/dL) associated with ele­
vated PTH is caused by primary hyperparathyroidism (i.e., 
excessive production of PTH) and severe secondary hyper­
parathyroidism of chronic renal failure. Hypercalcemia asso­
ciated with normal PTH is caused by vitamin D excess, sar­
coidosis, hyperthyroidism, increased bone calcium release 
(e.g., immobilization and bony metastasis), extracellular fluid 
depletion, thiazides, or milk-alkali syndrome. Because cal­
cium is bound to albumin, changes in plasma albumin levels 
alter total Ca2+. Ionized Ca2+ must be measured to validate 
nonbound (i.e., free) plasma calcium levels.6,7 

Hypophosphatemia (plasma phosphorus <2.5 mg/dL) is 
caused by increased phosphate renal excretion (Le., Up04 
> 100 mg/24 hr) in diabetic ketoacidosis, hypokalemia, and 
phosphate deficiency (Up04 <100 mg/24 hr) in hypoparathy­
roidism and decreased phosphate intake (e.g., alcoholism, vi­
tamin D deficiency, and use of phosphate binders), as well as 
intracellular phosphate shifts (Up04 <100 mg/24 hr) in meta­
bolic and respiratory alkalosis. Hyperphospbatemia (Phos­
phorus >4.8 mg/dL) associated with Up04 > 1500 mg/24 hr 
is caused by increased release of phosphates into the extra­
cellular fluid by cell lysis (e.g., rhabdomyolysis) and initial 
anionic redistribution of metabolic acidosis (e.g., diabetic ke­
toacidosis and lactic acidosis). Hyperphosphatemia associated 
with Up04 < 1500 mgl24 hr is caused by decreased renal phos­
phate excretion (e.g., volume depletion, acute and chronic re­
nal failure, and hyperparathyroidism).6--9 

Urine osmolality (Uosm) and Urine specific gravity (Usg) 
reflect the rena1 dilutional capacity (Uosm less than that of 
plasma or 350 mOsm/kg to Uosm <100 mOsmlkg; or urine 
specific gravity 1.010--1.(00) or renal concentrating capacity 
(Uo,m greater than that of plasma or 350 mOsmlkg; and spe­
cific gravity> 1.010)4.10 Urine osmolality of 200 mOsmlkg 
indicates the presence of ADH in euvolemic and normal 
plasma osmolar states. However, urine osmolality must be 
compared to serum osmolality to assess appropriateness of re­
nal water concentration and dilution. 

Urine sodium concentration (UNa) reflects renal sodium 
conservation capacity (UNa <20 mEq/L) in hypovolemia and 
renal hypoperlusion, and prerenal azotemia) or appropriate 
renal sodium excretion (UNa >20 mEq/L) in euvolemia based 
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on sodium intake. Urinary sodium conservation capacity is 
disrupted with diuretics, osmotic diuresis, and sodium-losing 
nephropathies. With hypovolemia, U Na < 20 mEq/L suggests 
an extrarenal source of volume loss; UNa > 40 rnEq/L sug­
gests that renal sodium loss is contributing to the hypo­
volemia. Fractional excretion of sodium (FeNa+) is the ratio 
of the amount of filtered sodium to the amount of sodium ex­
creted. FeNa+ < I % suggesls renal fai lure caused by prere­
oal factors; FeNa+ > 2% suggests acute tubular necrosis or 
postrenal [aC{Or5,4,10-12 Urinary potassium concentration (UK) 
reflects renal potassium conservation capacity (UK < 25 
mEq/L) in extracellular and totaJ body hypokalemia caused 
by extrarenal factors or appropriate renal potassium excretion 
(UK > 25 mEqlL) based on potassium intake in nonnal potas­
sium states. UK > 25 mEqlL also occurs in extracellular hy­
pokalemia as a result of diuretic use and osmotic diuresis and 
in extracellular hyperkalemia with total body potassium de­
pIction caused by acidosis. Urinary potassium excretion also 
occurs with metabolic alkalosis caused by chloride deficiency 
(e.g., vomiting), increased distal tubular sodium reabsorption 
(e.g., vomiting or mineralocorticoid excess), or bmh.4. lo 

Urine magnesium concentration (UMg) reveals urinary 
magnesium conservation (UMg < 10 mg/day) and excretion 
(UMg > 10 mg/day), Hypennagnesemia (UMg > 10 mg/day) 
suggests renal magnesium loss; hypomagnesemia (UMg < IO 
mg/day) suggests extrarenal magnesium loss.1 3 

Urinary pH reflects the degree of urinary acid fixation and 
varies in response to acid base disorders. Low urine pH (i.e., 

pH <5.5) occurs as a result of metabolic acidosis or meta­
bolic alkalosis caused by volume contraction. High urine pH 
(i.e., pH > 6.5) occurs during the recovery from metabolic al­
kalosis, chronic hypercapnia, milk-alkali syndrome, and uri ­
nary tract infection with urease-producing organisms. 10 

Volume Depletion 
Volume depletion is caused by actual volume losses through 
the gastrointestinal (GJ) tract, kidneys, and skin, or relative vol­
ume losses caused by redistribution of fluids (e.g., the "third 
spacing" of pancreatitis and edema fonnation caused by de­
creased plasma oncotic pressure), loss of perfusion pressures 
(e.g., cardiogenic shock), or loss of vascular compliance (e.g., 
septic shock). Both absolute and relative volume depletion 
causes decreased "effective circulating volume" (ECV), which 
is sensed by cardiac and arterial baroreceptors as a fall in mean 
arterial pressure. The common central response to decreased 
ECY includes norepinephrine-induced increased hean rate, car­
diac contractility, and peripheral arterial vasoconstriction, all 
of which cause a relative increase in the perfusion effective­
ness of the remaining circulating volume. Central volume re­
ceptors cause the production of renin, which is degraded to an­
giotensin II, also a potent vasoconstrictor. Angiotensin 11 is 
converted to aldosterone, which causes renal sodium retention 
at accelerated rates to reduce the net quantity of volume loss 
from the depleted vascular bed. Volume depletion-induced se-
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Fig. 96.3. Physiologic response to volume depletion . GI = gastrointestinal; LV = left ventricle; ACE = angiotensin­
converting enzyme. (See Fig. 96.1 for other abbreviations.) 



cretion of ADH also causes vasoconstriction and decreased re­
nal water clearance in an attempt to restore the ECV. The hy­
poosmolality-induced inhibition to ADH secretion can be over­
ridden by the more potent stimulus to ADH secretion, volume 
depletion (Fig. 96.3).14 Each of these physiologic vasocon­
strictors promotes cardiac and cerebral blood flow at the ex­
pense of less vital organs. 

Volume depletion results in decreased renal blood flow, 
which causes the release of intrarenal prostaglandins with 
vasodilating properties. These prostaglandins blunt the hypo­
volemia-induced vasoconstriction in the renal vasculature, 
thereby disproportionally preserving renal blood flow and 
glomerular filtration. This renoprotective response can be 
diminished by the use of nonsteroidal antiinflammatory 
drogs (NSAlDs) and angiotensin-converting enzyme (ACE) 
inhibitors. 15- 17 

Volume depletion may cause palpitations, postural dizzi­
ness, and light-headedness, especially when moving from a 
recumbent to an erect position. Volume depletion can exac­
erbate hypoperfusion caused by vascular disease and produce 
organ-specific or local symptoms such as angina in coronary 
heart disease and the abdominal pain of the ischemic bowel 
in mesenteric atherosclerosis. Severe volume depletion can 
lead to multisystem failure, circulatory collapse, and death. 
The amount of fluid intake and loss estimated by the patient 
may indicate the severity of the volume depletion, but this in­
formation is difficult to obtain from children and patients with 
chronic or acute cognitive deficits. Edema and weight gain 
may occur when decreased ECV is accompanied by exces­
sive renal sodium and water conservation (e.g., congestive 
heart failure, cirrhosis, and nephrosis) and the addition of vol­
ume disproportionately added to the interstitial fluid space be­
cause of increased hydrostatic pressure, decreased plasma on­
cotic pressure, or loss of vascular integrity. 

Although the clinical presentation of volume depletion is 
obvious in its most severe and acute forms, its earlier pres­
ence and chronic forms are associated with more subtle find­
ings (e.g., general malaise, weakness, anorexia, and mental 
status changes). Volume depletion may cause resting tachy­
cardia, excessive postural pulse and blood pressure changes 
[systolic blood pressure drops of > 15 rnm Hg and an increase 
in pulse rate of >20 beats per minute (bpm) from supine to 
sitting positions], and hypotension. 

Volume loss caused by sepsis may be associated with hy­
perthermia, hypothennia, or hyperventilation. Internal jugu­
lar venous pressures may be low except when decreased ECV 
is caused by heart failure and resulting venous hypertension. 
Decreased effective circulating volume caused by absolute 
volume loss causes decreased skin turgor, whereas decreased 
ECV caused by left ventricular dysfunction, decreased on­
cotic pressures, and loss of vascular integrity may be associ­
ated with edema formation. Documentation of weight loss 
could further support the presence of absolute volume loss, 
and weight gain may reflect the compensatory sodium reten­
tion seen in the edematous states caused by a decreased ECV. 

With volume depletion the urine specific gravity and urine 
osmolality are high (i.e., > 1.0 15 and > 350 mOsm/kg, re­
spectively) as a result of ADH-induced renal water conser­
vation, and the urine sodium concentration is less than 20 
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mEq/L, reflecting rena1 sodium conservation in the absence 
of intrinsic renal disease, diuretic use, or osmotic diuresis. 
Volume losses that occur with the ingestion or administration 
of hypotonic fluids have the potential to result in hypona­
tremia (e.g., mild volume depletion in an infant with diarrhea 
receiving an oral hypotonic electrolyte solution). Volume de­
pletion without adequate access to free water can result in hy­
pematremia (e.g., a febrile patient with dementia).I' The al­
teration in acid-base balance depends on the source of volume 
loss (e.g., metabolic acidosis caused by diarrhea and meta­
bolic alkalosis caused by vomiting). Significant quantities of 
potassium can be lost with most sources of volume depletion. 
When volume depletion is severe, renal potassium excretion 
can be compromised in normal and abnormal kidneys, thereby 
increasing the potential that potassium repletion could lead to 
hyperkalemia without careful monitoring.15,16 

Blood urea nitrogen is retained in volume-depleted states 
such that the normal 10: 1 BUN/creatinine ratio is elevated 
(e.g., to >20:1) because of renal hypoperfusion, resulting 
in prerenal azotemia and non-intrinsic or functional acute re­
nal failure. Elevation of BUN and maintenance of a BUN/ 
creatinine ratio of 10: 1 in the presence of volume depletion 
may be indicative of protein starvation or acute renal failure 
caused by postrenal obstruction [e.g., benign prostatic hyper­
trophy (BPH), carcinoma, stones, blood clots, papillary necro­
sis] or intrinsic renal disease caused by hypotension-induced 
renal ischemia causing acute tubular necrosis (A TN). The frac­
tional excretion of sodium is less than 1 % with prerenal causes 
of acute renal failure caused by decreased ECV not associated 
with intrinsic renal dysfunction (e.g., Na+ -losing nephro­
pathies and diuretic use) and more than 2% in A 1N. The urine 
sediment in volume depletion and prerenal azotemia is acel­
lular, but with A 1N caused by acute or severe hypotensive 
states the urine sediment could contain renal tubular epithelial 
cells and casts. 14 With prerenal causes of acute renal failure 
the renal urinary concentration capacity to osmolalities of more 
than 350 mOsmlkg is preserved, but this ability to concentrate 
urine may be lost in patients with ATN. A similar disturbance 
is seen with urinary Na+ conservation such that prerenal 
causes of acute renal failure results in a UNa of <20 mEqlL 
and a UNa of >40 mEq/L in those with ATN.19 

Volume depletion is treated by incremental restoration of 
the ECV using oral electrolyte solutions in mild volume de­
pletion, the infusion of isotonic fluid in more severe settings, 
and the cessation of volume loss. Volume repletion must also 
include the replacement of daily obligate fluid losses. The rate 
of volume repletion depends on the severity of the volume 
depletion and associated complications. Volume repletion 
must proceed with caution in patients who have left ventric­
ular dysfunction and the age-related decrease in cardiac func­
tion seen in the elderly. In febrile and other states of increased 
physiologic stress, estimation of the insensible losses becomes 
difficult and is a frequent cause of insufficient volume reple­
tion. Daily weighing reveals the net result of volume reple­
tion, persistent volume losses, and the potentially unmeasur­
able insensible losses. Restoration of ECV results in the loss 
of abnonnal postural blood pressure and pulse changes, uri­
nary excretion of sodium (ie., urinary sodium >20 mEqlL), 
and restoration of body weight.16 
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Once the volume status has been restored, treatment can 
be directed to restoring electrolyte loss (e.g., potassium) and 
normal osmolality by providing free water in hypema­
tremic states. If hyponatremia occurs as a result of volume 
depletion-induced ADH secretion, restoration of the circu­
lating volume would result in a water diuresis (i.e., dilute 
urine) and normalization of plasma osmolality .14 If acute vol­
ume loss is caused by significant blood loss, transfusion with 
whole blood plus isotonic fluid infusion may be necessary. If 
effective circulating volume depletion is caused by left ven­
tricular dysfunction, efforts to increase cardiac contractility 
and decrease cardiac afterload may be used to increase the 
ECV. Increased hepatic protein production and decreased re­
nal protein losses can restore encotie pressures and the ECV 
in patients with nephrosis or cirrhosis. Removal of any drug 
and the treatment of any infectious disease that causes inap­
propriate peripheral vasodilatation must also be pursued. 

Volume Excess 
Volume excess, or hypervolemia, can be caused by decreased 
ECV, which results in renal sodium and water conservation 
and edema formation (e.g., hypoalbuminemia and left ven­
tricular dysfunction), Volume excess can also be caused by 
chronic renal failure, mineralocorticoid excess, and infusion 
of sodium and water at rates exceeding renal excretion, ulti­
mately resulting in total body hypervolemia and increased 
ECV. Significant volume retention can occur in local areas 
because of chronic venous or lymphatic obstruction with no 
alteration of the ECV (Table 96.1).20 

Total body volume excess caused by decreased ECV and 
edema fcnnation may cause symptoms of vital organ hypo­
perfusion (e.g., syncope, unstable angina). Weight gain may 
reflect the quantity of the volume retention. Evidence of 
edema may be found in the lower extremities in an ambula­
tory patient but may be more evident in the presacral area in 
a recumbent patient. Depending on the etiology of volume 
excess, physical fmdings of congestive heart failure (CHF), 
hepatic cirrhosis, and nephrosis might be present. Edema and 
hypertension may be associated with renal failure or miner­
alocorticoid excess. 

Edematous states caused by decreased ECV result in UNa 
and Uosm consistent with those of absolute volume depletion 
except when there is intrinsic renal disease, osmotic diuresis, 
or diuretic use. Hypervolemia associated with increase ECV 
causes urinary sodium wasting (UNa >20 mEqlL) and no ex­
cessive water retention (assuming normal osmolality). Hy­
poalbuminemia suggests cirrhosis, nephrosis, or a protein­
losing enteropathy as a potential cause of volume excess. Hy­
pokalemia and hypertension are associated with volume ex­
cess caused by mineralocorticoid excess. 

Treatment of volume excess caused by decreased ECV in­
volves increasing the cardiac output (e.g., afterload reduction 
and increasing the force of cardiac contraction) and restoring 
intravascular oncotic forces in patients with cirrhosis and hy­
poalbuminemia. Removal of some edema by diuretics may be 
required, especially if the retained fluid compromises venti-

Table 96.1. Causes of Hyponatremia 

Decreased effective circulating volume, inducing 
aldosterone-mediated sodium retention, angiotensin II vaso­
constriction, and ADH vasoconstriction and renal water re­
tention (decreased plasma osmolality; UNa + <20 mEqlL; 
Uosm >350 mOsmlkg) 
Edematous states 

Congestive heart failure 
Hypoalbuminemia 

Cirrhosis 
NephrOsiS 
Protein malnutrition and protein-losing enteropathies 

Nonsteroidal antiinflammatory drugs 
Chronic use of vasodilating drugs 
Severe hypokalemia 
Decreased vascular integrity (e.g., sepsis, anaphylaxis) 
Third-space sequestration 

Bowel obstruction, pancreatitis, peritonitis, ascites 
Massive tissue injury (e.g., crush injuries and burns), 

venous obstruction 
Hypovolemic states 

GI volume losses (e.g., diarrhea, vomiting) 
Skin volume losses 
Renal loss (urine sodium >40 mEqlU 

Osmotic 
Diuretics 

Thiazides (most common) 
Loop diuretics (least common and variable urine 
osmolality) 

Adrenal insufficiency 
Na+ -losing nephropathies (variable urine osmolality) 
Cerebral salt wasting 

Inappropriate secretion of ADH, causing renal water 
retention and volume excess (decreased plasma osmolality; 
U Na+ >20 mEqlL; Uosm >200 mOsm/kg even with H20 
loading) 
SIADH 
Severe pain and/or stress 

Excess water intake (UNa + >20 mEq/L, Uosm <100 mOsm/kg) 
Primary polydipsia 
Renal failure 
Hypothyroidism 

Hyponatremia not caused by H20 excess 
Normal plasma osmolality (e.g., hyperproteinemia, 

hyperlipidemia) 
Elevated plasma osmolality (e.g., hyperglycemia, mannitol 

infusion) 

Reset osmolality (e.g., cirrhosis and chronic decreased ECV) 

ADH = antidiuretic hormone; GI = gastrointestinal; SIADH = 
syndrome of inappropriate secretion of ADH; ECV = effective 
circulating volume. 

lation (e.g., pulmonary edema and tense ascites). Third-space 
fluids should be removed with caution, as removal of large 
amounts causes rapid reaccumulations extracted from the cir­
culating volume, resulting in hypotension. Third-space fluid 
cannot be rapidly removed with diuretics, as the vascul~ in­
terface with the general circulation is small, and aggressive 
diuresis increases the risk of hypotension and vascular col­
lapse. Aggressive therapeutic diuresis, when required, should 
be pursued only when there is peripheral edema, which can 
serve as an internal source of volume repletion in the event 



that overdiuresis and hypotension inadvertently occur. With 
states of aldosterone excess (hepatic cirrhosis with ascites), 
an aldosterone antagonist (Le., spironolactone) is used to de~ 
crease sodium reabsorption and edema fonnation, and, if pos~ 
sible, the source of the hyperaldosteronism is removed. With 
renal failure, diuresis with potent loop diuretics may be re~ 
quired to remove excess volume and any factor that can 
acutely decrease existing compromised renal function (e.g., 
infection, volume depletion, use of nephrotoxic agents). 
Overzealous diuresis must be avoided in patients with end~ 
stage congestive cardiomyopathy, where a certain amount of 
venous hypertension may be required to maintain a cardiac 
output consistent with survival. Treatment with diuretics is 
associated with many complications, the most significant of 
which are hypokalemia, hypovolemia, metabolic alkalosis 
(i.e., thiazides and loop diuretics), metabolic acidosis (car~ 
bonic anhydrase inhibitors and the distal tubular diuretics 
amiloride, triamterene, and spironolactone), hypomagne~ 

semia, and worsening glucose tolerance (especially thiazides). 

Hyponatremia 
Hyponatremia is caused by (1) excessive addition of water to 
body fluids because of volume depletion-induced secretion 
of ADH, (2) SIADH, and (3) addition of water at rates that 
exceed renal water clearance capability. Hyponatremia may 
also occur in settings where osmolality is nonnal (i.e., pseudo~ 
hyponatremia caused by severe hyperlipidemia and hyper' 
proteinemia)21-24 and in others where the osmolality is ele~ 
vated (e.g., hyperglycemia)" (Table 96.1, Fig. 96.1). Volume 
depletion-induced hyponatremia occurs when consumption of 
free water is used as the primary source of volume repletion, 
resulting in retention of the ingested water because of the 
nonosmotic (i.e., hypovolemia~induced vasoconstriction) 
presence of ADH.26--29 Diuretic-induced volume depletion 
and hyponatremia are most often caused by thiazide diuret~ 
ics because these drugs do not impair the renal concentrating 
mechanism, as is the case with medullary loop diuretics.29-33 

Hyponatremia can also occur with the edematous states of 
CHF, cirrhosis, and nephrosis caused by decreased ECV for 
similar reasons.34 SIADH occurs when excess ADH is se­
creted in the absence of volume or osmotic stimuli, resulting 
in water excess and hyponatremia [e.g., ADH-secreting tu­

mors, central nervous system (eNS) disorders, and pulmonary 
disease] (Table 96.2). There are rare occasions where patients 
with eNS disease will develop hyponatremia not caused by 
SIADH, but by eNS factors that induce renal salt wasting and 
hypovolemia. Adrenal insufficiency causes hyponatremia by 
both volume and nonvolume stimulation of ADH secretion.35 
The ingestion of large quantities of water (i.e., 10--15 L in 24 
hours)34 at rates exceeding renal water excretion, leading to 
hyponatremia, can be accomplished at times without the 
polydipsia being apparent to casual observers (i.e., primary 
polydipsia). Patients with renal dysfunction, however, may 
develop hyponatremia with much less ingested water because 
of an associated decreased renal water clearance capability 
(Table 96.2, Fig. 96.1)34.36 

The symptoms associated with hyponatremia depend on the 
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Table 96.2. Causes of Syndrome of Inappropriate 
Antidiuretic Hormone Secretion 

Central nervous system disorders causing increased 
hypothalamic production of antidiuretic hormone 

Infections (e.g., meningitis, HIV infection) 
Vascular problems (e.g., subdural hemorrhage) 
Primary and metastatic cancers 
Psychosis 
Postpituitary surgery 
Hypothalamic infiltrative disease (e.g., sarcoidosis) 
Others (e.g., Guillain-Barre syndrome) 

Pharmacologic agents 
Stimulants of hypothalamic antidiuretic hormone secretion 

Haloperidol 
Amitriptyline 
Thioridazine 
Thiothixene 
Carbamazepine 
Fluoxetine and sertraiineS0--52 

Monoamine oxidase inhibitorsS3 
Others {e.g., bromocriptine mesylatel 

Potentiators of antidiuretic hormone effect 
Chlorpropamide 
Tolbutamide 
Carbamazepine 

Exogenous antidiuretic hormone preparations 
Vasopressin 
Oxytocin 

Pulmonary disorders causing increased antidiuretic hormone 
production 

Pneumonias 
Tuberculosis 
Acute respiratory failure 
Others (e.g., asthma, pneumothorax) 

Ectopic production of antidiuretic hormone (e.g., 
bronchogenic carcinoma, oat cell carcinoma of the lung, 
pancreatic carcinoma) 
Pancreatic carcinoma 
Pro/actinoma 
Others 

Postoperative patient 
Severe nausea 

Source: Rose BD. Hypoosmolal states-hyponatremia. In: Rose 
SO, Post lW. Clinical phYSiology of acid~base and electrolyte 
disorders. Part three: physiologic approach to acid~base and 
electrolyte disorders, 5th eel. New York: McGraw~Hill, Health 
Professions Division, 2001 ;696-745, with permiSSion. 

factors causing excessive water retention. Excessive water in~ 
gestion suggests the presence of primary polydipsia, espe­
cially in those with chronic renal disease or unstable psychi­
atric disorders. Symptoms caused directly by hypoosmolality 
are mostly neurologic and are directly related to the degree 
and acuteness with which hyponatremia develops. Slowly de­
veloping hyponatremia may remain asymptomatic at lower 
levels of plasma sodium concentration (compared to rapidly 
developing hyponatremia) because of the adaptive potential 
of brain cells to hypoosmolality.37 Problems such as weak­
ness, nausea, vomiting, confusion, irritability, postural dizzi­
ness, syncope, and falls are common; focal neurologic prob­
lems such as seizures and coma are less common.38 
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Hyponatremia caused by absolute volume depletion is as­
sociated with findings that suggest decreased ECV (e.g., 
weight loss), whereas the edematous causes of hyponatremia 
are associated with fmdings characteristic of CHF, nephrosis, 
cirrhosis, and severe renal insufficiency (e.g., weight gain and 
edema formation). Weight gain without evidence of edema or 
volume depletion is consistent with SIADH and primary poly­
dipsia. 

The presence of hyponatremia and hypoosmolality is con­
firmed by low measured and calculated plasma osmolality. 
Plasma osmolality (P osnJ is the total osmolality of the solutes 
in the plasma and can be calculated as 

P = 2[N +] + [glucose] + [BUN] 
~m a IS 2.S 

Because BUN freely diffuses across cell membranes, it does 
not hold water in extracellular spaces; therefore, the effective 
P~m is two times [Na+] plus [glucose]IIS, or 270 to 2S0 
mOsmlkg.ln those with hyponatremia and hypoosmolality, the 
plasma [Cn is decreased proportionally, assuming an absence 
of underlying acid-base disorders. Moreover, the [HCo,] does 
not decrease as much as [Na+] and [Cn because ofHCo, re­
nal regeneration. Therefure, a proportional [HCo,] decrease to 
[Na +] or [Cn would indicate the presence of an acid-base dis­
urder in true hypoosmolar states. Hyponatremia with normal 
plasma osmolality suggests the presence of severe hyperlipi­
demia and hyperproteinemia (i.e., pseudohyponatremia). Hy­
ponatremia and high osmolality are caused by hyperglycemia 
(plasma sodium concentration decreased by 1 mEqlL for every 
62-mg increase in glucose concentration above normal) and 
mannitol infusion. The calculated plasma osmolality (two times 
[Na+] plus [glucose]IIS plus [BUN] should approximate the 
measured plasma osmolality. However, the measured plasma 
osmolality value can be increased by the presence of ethanol, 
methanol, ethylene glycol, and increased amounts of BUN, but 
because these substances freely diffuse across cellular mem­
branes they do not affect the distribution of water, and the 
plasma sodium concentration remains unchanged. 

Hyponatremia caused by renal water retention secondary 
to volume depletion, or SIADH, results in a high urine spe­
cific gravity and high urine osmolality. The urine sodium con­
centration is less than 20 mEq/L with hyponatremia caused 
by volume depletion (except with intrinsic renal disease, di­
uretic use, and osmotic diuresis). Urinary sodium concentra­
tion is more than 20 mEqIL with hyponatremia secondary to 
SIADH because of water-induced total body volume expan­
sion. With hyponatremia caused by primary polydipsia, urine 
specific gravity and osmolality are low, and there is mild re­
nal salt wasting" Plasma osmolality <270 mOsmIL totally 
suppresses ADH secretion, resulting in a urine osmolality no 
greater than 60 mOsmlkg. 

Treatment of hyponatremia and hypoosmolality caused by 
true volume depletion is isotonic volume repletion via the oral 
or intravenous route; only in severe cases of hyponatremia (neu­
rologic symptoms or plasma [Na+] less than 1 \0 mEqlL) 
caused by hypovolemia is water restriction or infusion of hy­
pertonic saline (or both) required. Once the ECV has been re-

stored, a water diuresis ensues, and the plasma osmolality nor­
malizes. With hyponatremia and hypoosmolality occurring in 
edematous states, restoring the ECV by enhancing ventricular 
dysfunction in patients with CHF and increasing oncotic pres­
sures in those with nephrosis and cirrhosis is the primary fo­
cus of therapy. For hyponatremia caused by SIADH or primary 
polydipsia and in patients with severe renal failure, water re­
striction is the main modality used to restore nonnal plasma 
osmolality. Efforts are made to remove, if possible, the source 
of SIADH secretion and to treat the underlying psychopathol­
ogy that caused excessive ingestion of water by those with pri­
mary polydipsia. With symptomatic SIADH that causes sig­
nificant hypoosmolality, it becomes necessary to treat the 
hypotonic state acutely with hypertonic saline infusion in a hos­
pital setting. For patients who are asymptomatic, the plasma 
sodium concentration should be increased at a rate of 0.5 
mEqlUhr until a level of 120 mEqIL is reached. More rapid 
correction of hyponatremia may be required for those patients 
who have severe neurologic symptoms (1.0-1.5 mEqlUhr for 
the first \0 mEqIL elevation in the plasma sodium concentra­
tion). These attempts to avoid correction too rapidly of hy­
ponatremia decrease the occurrence of infrequent but poten­
tially devastating central pontine demyelinization.40-4' 

Hypernatremia 
Hypematremia and hyperosmolality are caused by increased 
insensible, renal, and GI hypotonic fluid loss at rates exceed­
ing hypotonic fluid intake. Chronic ingestion of hypotonic flu­
ids at rates less than obligate daily insensible loss can also lead 
to hypernatremia and hyperosmolality, especially in patients 
with debilitating disease or hypothalamic disorders that result 
in a decreased thirst response to hypematremia and those with 
immature (i.e., infants) or impaired (e.g., chronic renal failure) 
renal concentrating mechanisms. Hypematremia can result 
from pure water loss through skin (e.g., fever), through the 
respiratory tract (e.g., hyperventilation), and in the presence 
of nephrogenic and central diabetes insipidus when there is a 
reduction in secretion or action of ADH.50-56 The hyperna­
tremic state can also be caused by excess addition of sodium 
salts to body fluid compartments (Table 96.3)." 

The symptoms associated with hypernatremia are related 
directly to the rate and severity of the water loss or solute 
gain. The symptoms occur because of the extracellular hy­
perosmolality and resultant volume loss of cells, especially 
those of the CNS.37 Early symptoms may be nonspecific and 
include weakness and irritability; later seizures and other al­
terations of consciousness may occur. Symptoms associated 
with volume depletion could be present if hypematremia is 
caused by pure water or hypotonic fluid losses. The presence 
of polyuria suggests a renal loss of pure water (e.g., diabetes 
insipidUS), osmotic diuresis (e.g., glycosuria), or sodium­
induced diuresis caused by diuretics when there is no access 
to water or hypotonic fluid replacement. Hypematremia 
caused by the addition of sodium salts is associated with short­
ness of breath and swelling (signs of ECV expansion). The 
physical fmdings of hypematremia are those related to vol-



Table 96.3. Causes of Hypernatremia 

Volume depletion caused by water losses exceeding 
sodium losses and/or inadequate water access (increased 
plasma osmolality; Uosm >600 mOsm/kgi UNa <20 mEqlL)a 
Renal hypotonic volume losses (UNa >20 mEq/L, Uosm 

<plasma osmolality) 
Osmotic diuresis 
Diuretics 

Gastrointestinal hypotonic volume loss 
Skin hypotonic volume loss 
Respiratory hypotonic volume loss 

Volume expansion with sodium salts (increased plasma 
osmolality; UNa >20 mEq/L; Uosm >600 mOsm/kg)a 

Pure water loss (increased plasma osmolality; 
Uosm >600 mOsm/kg; UNa <20 mEq/Ua 
Respiratory infections, tachypnea 
Increase sweating, fever 
Diabetes insipidus (Uosm <300 mOsm/kg and 

UNa >20 mEq/L when polyuria is present) 

aAssuming absence of salt-losing nephropathy, diuretic use, or 
osmotic diuresis. 

ume depletion (Le., pure water and hypotonic volume loss) 
and those of volume expansion (Le., addition of Na+ salts), 
such as edema, weight gain, systemic hypertension, venous 
hypertension, S, gallop, and pulmonary edema. 

Hypematremia, or hyperosmolality, is confIrmed by plasma 
osmolality values greater than 300 mOsmlkg. Plasma hyper­
osmolality and hyperglycemia may present with hypona­
tremia, nonnonatremia, or hypematremia because of the net 
osmotic movement of intracellular water into the ECV. Hy­
pernatremia caused by volume loss from nonrenal sources and 
inadequate hypotonic volume replacement results in a urine 
sodium concentration of less than 20 mEqlL and high urine 
osmolality (e.g., >600 mOsmlkg) unless intrinsic renal dis­
ease or drugs impair renal sodium and water conservation. 
Hypematremia caused by renal volume losses and inadequate 
hypotonic volume replacement is associated with a urine 
sodium concentration greater than 20 mEqlL and a urine os­
molality that may be less than 350 mOsmlkg. When hyper­
natremia is caused by the addition of sodium salts, the urine 
osmOlality is usually more than 350 mOsrnlkg and the urine 
sodium concentration more than 20 mEqlL. Significant hy­
pematremia without maximum concentrated urine (i.e., 
800-1200 mOsmlkg) suggests diabetes insipidus, intrinsic re­
nal disease, osmotic diuresis, or diuretic use. 14•S5,S8 

Hypematremia caused by hypotonic volume loss that re­
sults in a decreased ECV must initially be treated by restor­
ing the circulating volume with isotonic saline until signs of 
hypovolemia have been removed, The isotonic saline infusion 
may also contribute to the lowering of the plasma osmolality 
because it is hypotonic to patients with hyperosmolality. Once 
the ECV has been restored, hypotonic fluids can be adminis­
tered to provide free water in order to decrease plasma os­
molality. Correction of asymptomatic hyperosmolality must 
proceed slowly (i.e., [Na+] reduction of 0.5 mEq/Uhr) to 
avoid cerebral edema and resultant neurologic dysfunction 
(e.g., seizures). Pure water losses from the skin and kidneys 
is replaced with hypotonic solutions [e.g., half or quarter 
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nonnal saline or dextrose 5% in water (DsW) depending on 
concurrent Na+ losses].2,59 Hypematremia caused by the ad­
dition of Na+ salts is treated with D,W and diuretics. Hy­
pematremia caused by hypodipsia and lack of access to wa­
ter or a hypotonic solution is treated by removing the obstacles 
to hypotonic fluid ingestion. 60 Because older persons have a 
decreased thirst response to rising plasma osmolality, hypo­
tonic fluid administration in settings such as fever and pneu­
monia should be anticipatory to prevent the development of 
hypematremia, assuming that significant volume deficits have 
not occurred. Hypokalemia in the presence of hypematremia 
must be treated not only because of its potential dangerous 
cardiac effects but also because hypokalemia may exacerbate 
urinary concentrating deficiency. 

Treatment of central diabetes insipidus is the administra­
tion of ADH preparation acutely (e.g., aqueous vasopressin) 
and chronically (e,g., vasopressin in oil and vasopressin nasal 
sprays). Nephrogenic diabetes insipidus is treated only if the 
polyuria makes daily routines difficult to manage or the rate 
of water ingestion is less than renal water loss. Nephrogenic 
diabetes insipidus can be treated with hydrochlorothiazide and 
a low-sodium diet. NSAIDs have likewise been helpful in 
these settings. NSAIDs and hydrochlorothiazide can also be 
used effectively to treat central diabetes insipidus, 

Hyperglycemia 
The impact of glucose at nonnal levels of osmolality is no 
greater than an additional 3.3 to 5.7 mOsmIL. However, in 
states where extracellular glucose is elevated, severalfold, the 
impact on fluid and electrolyte balance is substantial. Exces­
sive hyperglycemia obligates large amounts of additional wa­
ter to extracellular spaces by osmotic-induced intracellular 
water loss (i.e., cellular dehydration). This glucose-induced 
increase in extracellular water dilutes plasma sodium such that 
there is a I mEqIL decrease in plasma sodium concentration 
for every 62 mgldL increase in serum glucose concentration,61 
If this dilutional effect of hyperglycemia, which should affect 
all extracellular anions, does not occur, substantial water 
losses (greater than sodium) are present. Hyperglycemia cre­
ates an osmotic diuresis that causes loss of salt and water, 
which, if substantial and not repleted, leads to total body vol­
ume depletion. Volume depletion causes decreased renal per­
fusion, which decreases renal excretion of excessive glucose, 
thus adding to the degree of hyperglycemia. This hyper­
glycemic diuresis also promotes urinary potassium losses as 
well. In diabetic ketoacidosis the insulin levels are lower caus­
ing not only gluconeogenesis but ketogenesis as well. Com­
mon to both disorders is hyperosmolality caused by hyper­
glycemia and volume and potassium depletion. 

Treatment is aimed at restoring effective circulating volume, 
using isotonic saline until hemodynamic stability has been at­
tained. Volume repletion will decrease plasma glucose levels 
substantially and glomerular filtration rate is increased. In hy­
perosmolar hyperglycemic nonketotic syndrome, if insulin is 
required, blood glucose lowering is usnally accomplished with 
small amounts. In diabetic ketoacidosis (DKA), larger and con­
tinuous doses of insulin are absolutely required not only to re-
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duce glucose levels, but also to halt ketogenesis. In both these 
disorders, the rate of glucose hyperglycemia is suddenly ex­
posed to a decrease in plasma osmolality caused by insulin-in­
duced lowering of glucose levels. A plasma glucose level of 
300 mg/dL but no lower is the aim of therapy in these hyper­
osmolar states to avoid cerebral edema. This can be accom­
plished by change to dextrose sodium and water IV infusion 
and decreasing the amount of administered insulin. 

Hypotonic fluid repletion to restore water loss can be started 
once hemodynamic stability has been attained. Potassium 
deficits that are substantial in both disorders must be repleted 
to enhance cellular glucose uptake, restore renal concentrating 
capacity, and avoid cardiac dysrhythmias. Insulin's promotion 
of cellular glucose uptake requires potassium, and in hyper­
glycemia, caused by the endogenous lack of insulin, the use of 
exogenous insulin may exacerbate plasma hypokalemia. 

Hyperglycemia is caused by two states of insulin defi­
ciency. Hyperosmolar hyperglycemic nonketotic syndrome 
generally has enough insulin, albeit low, to prevent lipolysis. 
However, the insulin levels are too low to provide adequate 
cellular glucose uptake that stimulates gluconeogenesis, 
which adds to the accumulating hyperglycemia62 (also see 
Chapter 120). 

Hypokalemia 
Hypokalemia, the most frequent electrolyte abnormality seen 
in family medicine, is usually caused by the use of medullary 
and cortical loop diuretics (e.g., furosemide and hy­
drochlorothiazide). Plasma hypokalemia, reflecting potassium 
loss from all body fluid compartments (i.e .. total body potas­
sium depletion), can occur as a result of excessive urinary, 
GI, and skin potassium losses. Renal potassium losses (i.e., 
UK >25 mEq/L) leading to total body hypokalemia can re­
sult from diuretic use. polyuria, sodium-losing nephropathies, 
primary mineralocorticoid excess, vomiting, and hypomag­
nesemia. Medullary and cortical loop diuretics and sodium­
losing nephropathies cause excessive kaliuresis because of in­
creased flow to the distal renal tubule. Vomiting results in 
small amounts of K+ loss in gastric fluid, but initially large 
K+ losses are caused by chloride depletion, increased distal 
tubule reabsorption of Na+ and urinary K+ excretion, and 
HC03 - retention. Hypokalemia caused by chloride deficits 
(e.g., vomiting) and primary and secondary mineralocorticoid 
excesses are usually associated with metabolic alkalosis. Di­
abetic ketoacidosis and renal tubular acidosis are associated 
with increased urinary K+ loss and total body K+ depletion, 
which may be masked by an acidosis-induced increase in 
[K+]. The [K+] falls with the treatment of acidemic states. 

If hypokalemia occurs with high UK without obvious causes 
(e.g., diuretic use, vomiting. or polyuria), a renin assay is re­
quired, especially if the patient bas hypertension. If renin lev­
els are high or normal, continued diuretic use, renovascular hy­
pertension, sodium-losing nephropathies, and Cushing's disease 
must be considered as possible causes. If the renin levels are 
low, the aldosterone level should be measured. High aldosterone 
levels with hypokalemia suggest primary hyperaIdosteronism, 
and low aldosterone levels suggest an extrinsic source of excess 
mineralocorticoid activity (i.e., licorice ingestion). 

Total body potassium depletion and hypokalemia can also 
result from inadequate intake (e.g., clay ingestion and star­
vation) to replete daily losses. Hypokalemia with normal to­
tal body potassium is seen when potassium is shifted between 
fluid compartments as a result of respiratory and metabolic 
aIkaIosis, an acute increase in erythropoiesis (i.e., treatment 
of severe megaloblastic anemias), increased insulin activity, 
delirium tremens, and hypothermia. Total body hypokalemia 
can occur without evidence of plasma hypokalemia (e.g., 
acidemia and states of sodium excess) (Table 96.4)63.64 

Generalized weakness is the most common symptom as­
sociated with hypokalemia. Other symptoms include polyuria, 
polydipsia, anorexia, nausea, vomiting, constipation, palpita­
tions, muscle cramps, and muscle tenderness (e.g., hy­
pokalemia-induced rhabdomyolysis). Hypokalemia also in­
creases the sensitivity of cardiac muscle to the cardiotoxic 
effects of digitalis, which may include syncope, dizziness, pal­
pitations, and symptoms of worsening CHF and angina. 

Signs associated with hypokalemia include objective evi­
dence of proximal muscle weakness disorders of cardiac per-

Table 96.4. Causes of Hypokalemia 

Renal K+ loss (UK >25 mEq/U 
Diuretics" current use 
Vomiting and nasogastric tube drainage 
Magnesium depletion 
Mineralocorticoid excess (e.g., primary and secondary 

hyperaldosteronism, Cushing's disease, licorice 
ingestion, hyperreninism, Bartter syndrome) 

Diabetic ketoacidosis 
Renal tubular acidosis 
Ureterosigmoidostomy 
Polyuria 
Osmotic diuresis 
Correction of chronic hypercapnia 

Exlrarenalloss (UK <25 mEqlU 
Diarrhea 
Excess sweating 
Intestinal fistulas 
Rectal villous adenoma 
Geophagia 
laxative abuse 
Chloride-losing diarrhea 

Intracellular K+ sequestration . 
Metabolic and respiratory alkalosis (Tables 96.1 and 96.2) 
Excess insulin 
Treatment of megaloblastic anemias 
~-adrenergic agonist 
Hypothermia 
Catecholamine excess 
HypokalemiC periodic paralysis 

Pseudo hypokalemia 
Prolonged standing of collected blood with extremely high 

WBC count 
Blood specimen collected immediately after insulin 

administration 

Total body K+ depletion with plasma eukalemia 
Diabetic ketoacidosis 
Renal tubular acidosis 

Decreased K+ intake 
Starvation 



formance, rate and dtythm, and ileus. Measurements of the 
plasma potassium concentration can confinn the presence of 
true hypokalemia unless there is a redistribution of potassium 
because of a1kalemia (0.4 mEqIL decrease in [K+j for every 0.1 
increase in plasma pH) and other causes of intracellular potas­
sium sequestration. Sampling error can mask true hypokalemia 
when there is significant hemolysis during blood collection. 
When blood samples from patients with extremely high white 
blood cell (WEC) counts (e.g., leukemia) are permitted to stand 
for long petiods, K+ is sequestered intracellularly, thereby re­
ducing [K+j secretion (i.e., pseudohypokalemia). 

Hypokalemia occurring with a urine potassium concentra­
tion of less than 25 mEqlL is consistent with a Domenal route 
of potassium loss (e.g., skin and lower GI tract). Hypokalemia 
with a urine potassium concentration higher than 25 mEq/L 
is consistent with renal potassium loss (e.g., diuretics, hypo­
magnesemia, polyuria, or mineralocorticoid excess) as a con­
tributing cause to the potassium deficit. IO Pseudohypokalemia 
can occur when a blood sample containing a significantly el­
evated number of WBCs is permitted to stand and the cells 
take up the available extracellular potassium. Hypokalemia 
may diminish renal concentration and acidification capacity. 
Severe hypokalemia causes skeletal muscle dysfunction and 
increases the potential of muscle injury (i.e., rhabdomyoly­
sis) under certain stresses revealed by the presence of myo­
globinuria. Electrocardiographic (ECG) changes associated 
with hypokalemia include decreased magnitude of T waves, 
U wave formation, ST segment depression, and cardiac dys­
rhythmias that occur because of the increased myocardial tis­
sue automaticity and prolonged ventricular repolarization, 
thereby permitting reentrant pathways to develop. 

Treatment of hypokalemia includes increased dietary in­
take of potassium-rich foods (e.g., fruits and vegetables), the 
administration of potassium chloride, and stopping the renal, 
GI, and skin losses of potassium. 

Potassium chloride can be given orally as an elixir, an ef­
fervescent liquid, or a slow-release preparation in amounts 
necessary to correct hypokalemia. Hypokalemia resistant to 
replacement therapy in diuretic-induced hypokalemia sug­
gests the potential presence of magnesium deficiency, which 
must be corrected to maximize the effectiveness of potassium 
repletion. Slow oral repletion (i.e., 60 mEq of potassium per 
liter per day) is sufficient for mild nonsymptomatic hy­
pokalemia (i.e., 3.5-3.0 mEq/L). If a large amount of potas­
sium is required, the intravenous route for repletion is used 
adding KCI to glucose free IV fluids. KCl in concentrations 
greater than 60 mEq/L through peripheral veins is inadvis­
able because of the potential for resultant local pain and ve­
nous sclerosis. With severe symptomatic hypokalemia (Le., 
<2.5 mEq/L) accompanied by life-threatening symptoms, 
potassium repletion can proceed more rapidly, usually not ex­
ceeding 10 to 20 mEqlhr. In all cases of potassium repletion, 
the impact of a given amount of potassium must be monitored 
by frequent plasma potassium measurements.65 Distal diuret­
ics in combination with medullary loop and cortical diuretics 
may decrease kaluresis, thereby decreasing the potential for 
developing hypokalemia. These potassium-sparing diuretics 
may be helpful for treating the hypokalemia associated with 
primary hyperaldosteronism. 
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Hyperkalemia 
Hyperkalemia results when potassium is added to the ECV at 
rates exceeding renal, skin, and GI potassium excretion. This 
increased extracellular potassium content can represent an ab­
solute increase in total body potassium or shifts of potassium 
from intracellular to extracellular sites. A total body potas­
sium increase occurs with increased potassium intake and de­
creased potassium excretion due to volume depletion, renal 
dysfunction including hypoaldosteronisrn, or both. Drugs ca­
pable of causing hypoaldosteronism and hyperkalemia in­
clude distal tubular diuretics (e.g., spironolactone, arniloride, 
and triamterene), ACE inhibitors, and NSAIDs66 Shifting of 
intracellular potassium to extracellular fluid spaces occurs 
with metabolic acidosis (0.2-1.7 mEqIL increase in [K+] for 
every O.l decrease in pH), cellular destruction, digitalis in­
toxication, excessive physical exercise, insulin deficiency and 
hyperglycemia, hyperkalemic periodic paralysis, J3-adrener­
gic blockage, and spurious elevations of potassium. Spurious 
elevations, or pseudohyperkalemia, can be caused by hemol­
ysis of red blood cells as a result of collection or storage, re­
lease of K + during coagulation of blood samples with in­
creased WBCs (e.g., WBCs > 100,ooo/mm' in leukemia) or 
increased platelets (i.e., > l,OOO,OOO/mm'), and sampling 
blood from an ischemic extremity (Table 96.5)64.67 

Symptoms associated with hyperkalemia include muscle 
weakness, paresthesia, and in severe cases paralysis. ECG 
manifestations include peaked T waves, flattening of the P 
waves, increased PR interval, increased QRS duration, short­
ened QT interval, and sine wave development with resultant 
ventricular fibrillation and asystole. 

Once hyperkalemia has been confmned, treatment must be 

Table 96.5. Causes of Hyperkalemia 
Increased K+ intake 
Decreased K+ excretion 

Acute and chronic renal failure 
Decreased effective circulating volume 
Hypoaldosteronism 

K+ -sparing diuretics (e.g., Aldactone, amiloride, 
triamterene) 

Hyporenin hypoaldosteronism in mild renal disease 
NSAIDs 
ACE inhibitors 
Adrenal insufficiency 

Intracellular K+ extrusion 
Metabolic and respiratory acidosis 
Tissue injury (e.g., crush) 
Insulin deficiency in diabetic ketoacidosis; hyperosmolality 
Drugs (e.g., J3-adrenergic blockers, digitalis intoxication, 

succinylcholine, and arginine He!) 
Excessive exercise 
Hyperkalemic periodic paralysis 

Pseudohyperkalemia 
Thrombocytosis 
Leukocytosis 
Hemolysis of blood sample 
Blood collection from ischemic extremity 

ACE = angiotensin-converting enzyme; NSAID = nonsteroidal 
antiinflammatory drug. 
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aimed at decreasing the addition of potassium and promoting 
potassium removal from the ECV. The latter can be accom­
plished by enhancing potassium cellular entry using insulin 
and glucose. With severe symptomatic hyperkalemia, removal 
of an excessive amount of potassium from the total body wa­
ter using polystyrene sulfurate, diuretics, and dialysis (for pa­
tients with renal dysfunction) may be required. If metabolic 
acidosis is present, decreasing fixed acid production and re­
tention as well as the use of NaHC03 reverses the movement 
of potassium out of cells. If hyperkalemia is associated with 
life-threatening dysrhythmias, calcium as calcium gluconate 
can be used to increase the threshold of myocardial tissue ex­
citability induced by hyperkalemia, thereby reducing the 
chances of serious cardiac events. 

Hypobicarbonatemia 
Decreased concentration of bicarbonate can occur as a result 
of the primary event in metabolic acidosis Of the compensa­
tory event in respiratory alkalosis. Bicarbonate is lowered on 
an equivalent mEqlL basis to the increase in the anion gap in 
large anion gap acidosis. A large anion gap with nonnal, or 
increased plasma [HCO, -] also represents the presence of a 
large anion gap metabolic acidosis albeit mix with other acid 
base disturbances. Decreased plasma [HCO, -] without a 
maximally acidified urine indicates an intrinsic or extrinsic 
problem with renal acidification. Hypobicarbonatemia caused 
by respiratory alkalosis is usually not less than 12 mEqIL. 

Metabolic Acidosis 
Metabolic acidosis is a primary reduction in plasma bicar­
bonate concentration leading to hypobicarbonatemia, which 
stimulates compensatory hyperventilation and hypocapnia 
(i.e., decreased PC02)' In metabolic acidosis, the compensa­
tory hyperventilation decreases the Peoz 1.2 mm Hg for each 
1.0 mEqlL decrease in the plasma bicarbonate concentration. 
The limit of compensatory hyperventilation in metabolic aci­
dosis is 10 mm Hg and may be more difficult to reach and 
maintain in the acute processes (e.g., DKA) when compared 
to chronic processes (e.g., chronic renal failure). If the rate 
of the PC02 decrease is less or more than predicted, a mixed 
acid-base disturbance consisting of metabolic acidosis and 
respiratory acidosis or respiratory alkalosis, respectively, is 
present. 18,68--70 The hypobicarbonatemia is caused by GI bi­
carbonate loss (e.g., diarrhea), renal bicarbonate loss (e.g., re­
nal tubular acidosis), or bicarbonate titration with fixed en­
dogenous acids (e.g., ketoacids) and exogenous acids (e.g., 
salicylate intoxication). Metabolic acidosis caused by pure bi­
carbonate loss is characterized by hyperchloremia and a nor­
mal anion gap. However, when metabolic acidosis is caused 
by the addition (e.g., methanol ingestion), retention (e.g., re­
nal failure),71 or excess production (e.g., lactic acidosis) of 
fixed acids that titrate bicarbonate, acidic anions remaining 
in extracellular body fluids cause expansion of the anion gap 
and a nonnal chloride concentration.72- 74 Metabolic acidosis 
causes extracellular hyperkalemia due to cellular buffering of 
hydrogen ions (failure of acidosis-induced hyperkalemia sug­
gests total body potassium depletion), but because significant 

volume loss is a frequent complication (e.g" DKA), total body 
hypokalemia must always be expected (chronic reual failure 
and hypoaldosteronism may be an exception) (Table 96.6).64 
The ingestion of acid toxins (e.g., paraldehyde, methanol, eth­
ylene glycol, and salicylates) is associated not only with the 
distinct acid metabolite but also lactic acid as vascular col­
lapse ensues (Table 96.6). 

Symptoms suggestive of the origin of metabolic acidosis in­
clude those associated with the ingestion of acid toxins (e.g., 
tinnitus of salicylate intoxication, acute loss of visual acuity of 
methanol ingestion and mental status changes, and flank pain 
of ethylene glycol ingestion), an infection in a patient with in­
sulin-dependent diabetes mellitus (IDDM), or a history of a pro­
longed hypotensive episode (e.g., lactic acidosis). Patients with 
acute metabolic acidosis may show obvious tachypnea, but with 
chmnic states the rapid rate of respiration may be replaced with 
an increased depth of respiration. Findings associated with vol­
ume depletion ranging fmm postural hypotension to shock may 
also be present. Mental status may vary from confusion to coma 
depending on the quantity and acuteness of the fixed acid load, 
the adequacy of the circulating volume, and the severity of the 
acidemia. A funduscopic examination could reveal the retinal 
edema of methanol intoxication. Hyperkalemia induced by 
metabolic acidosis might be present early, but this process pro­
motes urinary potassium wasting and total body potassium de­
pletion. Cardiac rhythm disturbances and skeletal muscle weak­
ness could therefore be a part of the presenting findings. If 
ingestions are suspected, measure plasma salicylate levels and 
assay for ethylene glycol, calculate the osmolal gap (i.e., dif­
ference between measured and calculated plasma osmolalities) 
to detect methanol and ethylene glycol ingestions, and examine 
the urinary sediment to detect oxalate crystals of ethylene gly­
col. If arterial blood gases and other electrolytes confinu meta­
bolic acidosis, assess the adequacy of urinary acidification Oess 
than maximal acidic urine suggests renal tubular acidosis). 

Therapy for metabolic acidosis is initially directed at restora­
tion of the systemic pH to levels that do not compromise car­
diac function or predispose to cardiac dysdtythmias. These lev­
els differ depending on the etiology of the acidosis; in general, 
however, safe systemic pH exists at 7.2 for most acidic inges­
tions and states where the source of bicarbonate loss cannot be 
immediately stopped. Severe fonus of metabolic acidosis there­
fore require administration of sodium bicarbonate in amounts 
necessary to restore the pH to this safe level (and only to this 
level), with care taken to avoid volume excess and posttreat­
ment metabolic alkalosis by overaggressive alkali therapy. 

If the metabolic acidosis is severe enough to warrant alkali 
therapy, the [HCO,-] required to give the desired pH can be 
determined by solving the following expression of the bicar­
bonate/PcOz buffer system to avoid overcorrection and post­
treatment metabolic alkalosis. 

Desired pH ~ [H+j ~ 24 X existing Peo, 
[HCO, ] 

[H+] is estimated in nanoequivalents per liter (i.e., nanoEqIL) 
rather than pH units. A pH of 7.4 ~ 40 nanoEqlL, and for 
every pH unit increase there is a 0.8 reduction in [H+] (e.g., 
pH 7.50 ~ 0.8 X 40 ~ 32 nanoEqIL). For every pH unit de-
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Table 96.6. Causes of Hypobicarbonatemiaa 

Metabolic acidosis (i.e., decreased pH, decreased [HC03 -lb and decreased Pco29 
Hyperchloremia, normal anion gap 

Bicarbonate loss (hypokalemia and urine pH <5.51 
GI tract bicarbonate loss (e.g., diarrhea, ureterosigmoidostomy, fistulas, tube drainage, and cholestyramine chloride ingestion) 
Renal bicarbonate loss (e.g., type II renal tubular acidosis with viable urine pH depending on HC03 - loading and 

acute recovery from chronic hypocapnia, carbonic anhydrase inhibitors) 
Renal bicarbonate production failure (e.g., type I renal tubular acidosis with urine pH >5.5 and type IV renal tubular 

acidosis) 
HCI addition (e.g., NH3C1 and some hyperalimentation fluids) 

Hypoaldosteronism (hyperkalemia, submaximal urinary acidification) 
Primary adrenal insufficiency 
Hyporeninemic hypoaldosteronism (e.g., during early chronic renal failure, acute renal failure interstitial nephritis 

angiotensin-converting enzyme inhibition, and nonsteroidal antiinflammatory drug use) 
Aldosterone resistance (e.g., spironolactone, amiloride, triamterene) 
Intestinal nephritis 
Early renal failure 
Acute renal failure 

Initial recovery from organic acidosis (variable [K+I and urine pH) 
Normochloremia" large anion gap (urine pH <5.5) 

Excessive production of endogenously generated organic acids 
Diabetic ketoacidosis (i.e., excessive f3-hydroxybutyrate and acetoacetate) 
Starvation ketosis (as above) 
Alcoholic ketosis (as above) 
Lactic acidosis (excessive lactate) 
Muscle necrosis (as above) 

Decreased excretion of endogenous acid metabolites 
Renal failure 

Ingestion of exogenous agents causing organic acidosis 
Methanol (formaldehyde, formic acid, and lactic acid accumulation) 
Ethylene glycol (glycolic and oxalic acid accumulation) 
Paraldehyde (formic and lactic acid accumulation) 
Salicylates (salicylic acid, ketones, and lactate accumulation) 

Respiratory alkalosis (i.e., increased pH, decreased [HC03-lc and decreased PC02b) 
Increased CNS stimulation 

Physiologic and psychogenic hyperventilation 
CNS disease (e.g., infectious, trauma, infarct, bleeding, tumors, heat stroke) 
Pregnancy 
Progesterone-producing tumors 
Hepatic encephalopathy 
Methylxanthines, nicotine, salicylates 
Sepsis 

Hypoxia 
High altitude 
Anemia, severe 
Pulmonary embolus, pulmonary edema, pneumothorax 
Carbon monoxide poisoning 
Mechanical overventilation 

aHypobicarbonatemia - decreased [He03 J. 
bprimary acid-base event. 

CSecondary or compensatory acid-base event. 

crease there is a 1.25 increase in the [H+] (e.g., pH 7.2 ~ 
1.25 X 1.25 X 40 ~ 63 nanoEqlL). Most acid-base maps pro­
vide the [H +] equivalent for pH values. Because the respi­
ratory hyperventilation present with metabolic acidosis re­
mains stable for hours, small increments in the [HC03-] may 
return a severely acidemic state to a less dangerous systemic 
pH of about 7.2. 

Volume repletion is essential to restore circulatory hemooy­
namics, which prevents volume depletion-induced lactic aci­
dosis and ensures the appropriate distribution of any infused al­
kali or other intravenously administered therapeutic agents (i.e., 

insulin). The source of the acidosis must be removed (urinary 
alkalinization for salicylate intoxication) and halted (insulin ad­
ministration to patients with meA), and the ECV restored. How­
ever, when the source of the acidosis produces an organic an­
ion (ketoacids and lactate) that can be metabolized into 
bicariJonate, much lower pH levels (i.e., 6.9-7.0) may be ac­
cepted before the use of any alkali, especially with DKA, where 
the source of the acidosis can be stopped with volume repletion 
and insulin infusion. Even then the problems associated with al­
kali use (e.g., volume overload and hypokalemia) must be 
weighed against any anticipated beneficial effect-the subject 
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of much controversy.75-78 Treatment of organic acidosis with hypoventilation is 55 mm Hg because of hypoxia-induced 
volume repletion results in the metabolism of organic acid ions, ventilation. If the rate of PC02 increase is less or more than 
converting a large anion gap acidosis into a normal anion gap predicted, a mixed acid-base disturbance con~istjng of rneta­
acidosis (hyperchloremia) during the later stages of acid-base balic alkalosis and respiratory alkalosis or acidosis is present. 
nonnalization.5,79 Potassium depletion must be anticipated with Hypochloremia occurs as a consequence of primary loss (e.g., 
most forms of metabolic acidosis as a consequence of the pri- vomiting) or from displacement caused by hyperbicarbon­
mary process, which involves intracellular shifts of potassium, atemia. Hypokalemia caused by actual loss and intracellular 
thus increasing plasma [K+], which leads to increased kalure- sequestration is also caused by metabolic alkalosis. The hy­
sis. Potassium losses associated with volume depletion caused perbicarbonatemia i~ caused by the retention and generation 
by osmotic diuresis and gastric fluid losses and vomiting must (e.g., diuretic overuse) of excess bicarbonate, intake of excess 
also be corrected. Treatment can further exacerbate extracellu- bicarbonate at rates exceeding renal bicarbonate excretion 
lar hypokalemia when acidosis is corrected or ECY is restored, (e.g., milk-alkali syndrome), and hydrogen loss (e.g., vomit­
or with insulin llse.1M4.70,8G-85 

Respiratory Alkalosis 
Respiratory alkalosis is a primary reduction in the PC02 (i.e., 
hypocapnia), which stimulates a compensatory cellular and re­
nal reduction in bicarbonate concentration. With primary acute 
and chronic respiratory alkalosis, the compensatory bicarbon­
ate loss occurs at a rate of 2.0 mEqIL, or 5.0 mEqlL for every 
10 mm Hg decrease in the PC02. The limits of these metabolic 
compensations in acute and chronic respiratory alkalosis are 18 
and 12 rnEqlL, respectively. If the rate of compensatory bicar­
bonate loss is less or more than predicted, a mixed acid-base 
disturbance is present consisting of respiratory alkalosis and 
metabolic alkalosis and metabolic acidosis, respectively. Res­
piratory alkalosis is caused by hypoxia (e.g., pulmonary em­
bolus), psychogenic and physiologic (e.g., pregnancy) hyper­
ventilation, and abnormal stimulation of the CNS respiratory 
center (e.g., fever, gram-negative sepsis, salicylate intoxication, 
hepatic encephalopathy, cerebrovascular accidents, and CNS 
tumors and inflammatory processes) (Table 96.6).!:!6--88 

Acute hypocapnia may be associated with circumoral and 
digital paresthesias, light-headedness, carpopedal spasm, and 
tetany. The associated hyperventilation is obvious, as it is 
mostly rate-driven. With chronic hypocapnia the respiratory 
rate may be nonnal, and the depth of respiration may pre­
dominate as the mechanism of Peo2 removaL Treatment is 
directed to the underlying cause. 

Hyperbicarbonatemia 
Increased concentration of [He03 -1 is caused by the primary 
event in metabolic alkalosis and the compensatory event in 
respiratory acidosis. The bicarbonate concentration increase 
should be proportional to the decrease in plasma chloride con­
centration. If these relationships do not exist, then one must 
consider the presence of mixed acid-base disturbances. 

Metabolic Alkalosis 
Metabolic alkalosis is a primary increase in plasma bicar­
bonate concentration (i.e., hyperbicarbonatemia) that causes 
a compensatory reduction in ventilation and relative hyper­
capnia (i.e., increased Peo2)' With primary metabolic alkalo­
sis the compensatory hypoventilation occurs at a rate of 0.7 
mm Hg increase in the PeG2 for every 1.0 mEq/L increase in 
the bicarbonate concentration. The limit of this compensatory 

Table 96.7. Causes of Hyperbicarbonatemiaa 

Metabolic alkalosis (i.e., increased [HC03-]b increased Peo2, 
increased pH) 

Hypovolemia and chloride depletion (i.e., hypochloremia, 
hypokalemia: urine Na+ <10 mEq/l, CI- <10 mEq/l, 
pH <6, K+ <10 mEq/L 
Vomiting 
Postdiuretic use 
Congenital chloride diarrhea 
Bartter ~yndrome 
Acute correction of hypercapnia in hypovolemia 

Hypervolemia (i.e., hypochloremia, hypokalemia; urine 
Na+ >10 mEq/L, CI- >10 mEq/L, pH <6.0) 
Mineralocorticoid excess 
Renal artery stenosis 
Primary aldosteronism 
Adrenal hyperplasia 

Excessive alkali (hypochloremia, hypokalemia; urine Na+ 
>10 mEq/L, CI- >10 mEq/L, pH >7.0) 
Excessive exogenous alkali (e.g., absorbable antacids, 

milk-alkali syndrome, excessive infusion of NaHCOJ ) 

Excessive endogenous alkali (e.g., NaHC03) 

Acute correction of chronic hypercapnia in euvolemia 
Metabolism of J3-hydroxybutyrate, acetoacetate, lactate, 

ilnd citrate 
Severe hypokalemia 
Hypercalcemia (e.g., primary hyperparathyroidism) 

Respiratory acidosis (i.e., lactate, increased Peo2,1> increased 
IHCO,-1 
Suppression of CNS respiratory center 

Drugs (e.g. , sedatives 
Oxygen-induced acute PC02 retention in chronic 

obstructive pulmonary disease (COPD) 
Sleep apnea 

Disorders of respiratory muscles 
Obstructed airway 

Extrinsic foreign body 
Aspiration 
laryngeal edema or spasm 
Bronchospasm 

Disturbances of gas exchange across alveolar membrane 
Pu I monary edema 
Adult respiratory distress syndrome 
Diffuse pneumonia 
COPD 

Loss of ventilatory volume 
Pneumothorax 
Hemothorax 
Pleural effusions 

<1Hyperbicarbonatemia = increased [HC03-j. 

hprimary acid-base event. 



ing) (Table 96.7). Metabolic alkalosis caused by volume de­
pletion is characterized by a urinary chloride concentration of 
less than 10 mEq/L (Le., saline-responsive), whereas meta­
bolic alkalosis due to a primary increase in distal renal tubule 
activity (e.g., mineralocorticoid excess) and increased alkali 
ingestion is characterized by a urinary chloride concentration 
higher than to mEqIL (i.e., saline-resistant). Paradoxically, 
the urinary pH is usually acidic except when the disorder is 
caused by excessive alkali ingestion,89-91 

Signs and symptoms associated with metabolic alkalosis are 
those of volume depletion and hypokalemia in sa1ine­
responsive states, and hypokalemia and volume excess (e.g., 
edema and hypertension) in saline-resistant states. Treatment of 
saline-responsive metabolic alkalosis requires volume repletion 
with isotonic nonnal saline, which inhibits the volume deple­
tion-induced retention of bicarbonate, resulting in an alkaline 
diuresis. With saline-resistant metabolic alkalosis, the source of 
the excess alkali ingestion must be removed or inhibited. Potas­
sium deficits must also be repleted using potassium chloride.91 

Respiratory Acidosis 
Respiratory acidosis is a primary increase in the Peo2 (i.e., 
hypercapnia), which stimulates compensatory cellular and re­
nal retention of bicarbonate. With primary acute and chronic 
respiratory acidosis, the compensatory bicarbonate retention 
occurs at a rate of 1.0 mEq/L or 4.0 mEq/L for every to mm 
Hg increase in the Peo2' The limits of the metabolic com­
pensations during acute and chronic respiratory acidosis are 
30 and 45 mEqlL, respectively. If the rate of compensatory 

Table 96.8. Common Mixed Acid-Base Disturbances 

Disorder 

Predicted by rules of compensation 
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bicarbonate retention is less or more than predicted, a mixed 
acid-base disturbance consisting of respiratory acidosis and 
metabolic acidosis or alkalosis is present. Respiratory acido­
sis is caused by eNS respiratory center inhibition (e.g., seda­
tives), disorders of the respiratory and chest wall muscles 
(e.g., Guillain-Barre syndrome), obstruction to ventilation 
(e.g., sleep apnea), and pulmonary perfusion and diffusion 
dysfunction (e.g., severe diffuse pneumonias) (Table 96.7).87 

Symptoms of respiratory acidosis include shortness of breath 
and the mental status changes associated with progressive acute 
and chronic hypercapnia. The treatment of respiratory acidosis 
is directed to the primary cause to increase the effectiveness of 
ventilation and pulmonary gas exchange.92 

Mixed Acid-Base Disturbances 
The presence of a mixed acid-base disturbance is usually de­
tected when a primary acid-base event fails to demonstrate 
the expected compensation. This failure of compensation can 
predict the presence of a respiratory and metabolic acid-base 
event occurring concurrently but does not predict the pres­
ence of mixed metabolic events or mixed respiratory events. 
Acid-base maps have similar diagnostic limitations. The mix­
ture of more than two events can be detennined by other lab­
oratory evidence but is best detected when historical evalua­
tions suggest multiple acid-base events. Although laboratory 
data may be the first evidence of acid-base disturbances, uti­
lization of these tools to predict primary and mixed acid-base 
disturbances must be related with clinical data to ensure that 
the infonnation is appropriately interpreted (Table 96.8). 

Examples 

Metabolic acidosis and respiratory alkalosis (partial pressure of carbon dioxide 
reduction greater than predicted for metabolic acidosis) 

Chronic renal failure and septicemia 

Metabolic alkalosis and respiratory acidosis (partial pressure of carbon dioxide 
reduction less than predicted for metabolic acidosis) 

Metabolic and respiratory alkalosis (partial pressure of carbon dioxide elevation 
less than predicted for metabolic alkalosis) 

Metabolic alkalosis and respiratory acidosis (partial pressure of carbon dioxide 
elevation greater than predicted for metabolic alkalosis) 

Not predicted by rules of compensation 
Hyperchloremia and large anion gap metabolic acidosis (nonequivalent changes 

in chloride and bicarbonate concentrations and an elevated anion gap 
Metabolic alkalosis and large anion gap acidosis (nonequivalent changes in 

chloride bicarbonate concentrations and an elevated anion gap) 
Acute and chronic respiratory alkalosis ([HCO] -] reduction greater than predicted 

for acute respiratory alkalosis and less than predicted for chronic respiratory 
alkalosis) 

Acute and chronic respiratory acidosis ([HCO] -] elevation greater than predicted 
for acute respiratory acidosis and less than predicted for chronic respiratory 
acidosis) 

Chronic respiratory acidosis and acute respiratory alkalosis ([HCO] -] elevation or 
reduction inconsistent with expected PC02 elevation or reduction for either of 
these disorders, respectively) 

Metabolic alkalosis and nonanion gap metabolic acidosis (difficult to recognize 
because [Cl-] and [HCO]-] changes depend on which disorder predominates; 
if each disorder is of equal magnitude, then [Cl-], [HCO]-], Peo2, and pH are 
normal) 

capo - chronic obstructive pulmonary disease. 

Lactic acidosis and chronic obstructive 
pulmonary disease 

Diuretic overuse and psychogenic 
hyperventilation 

Vomiting and adult respiratory 
distress syndrome 

Diarrhea and chronic renal disease 

Vomiting and chronic renal failure 

Septicemia and psychogenic 
hyperventilation 

Acute respiratory failure and COPD 

capo and pulmonary embolus 

Chronic diuretic overuse and 
diarrhea 
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The presence of a mixed acid-base disturbance is best de­
tected by anticipating its presence in clinical settings, although 
some laboratory findings can be helpful. The compensation 
in acid-base disturbances minimizes changes in systemic pH 
but never totally corrects the pH (the possible exception is 
chronic hypocapnia in persons living at high altitudes). There­
fore, the presence of a normal pH with normal [lICO, -] and 
Pc~ indicates the presence of a mixed acid-base disturbance. 
Likewise. with primary acid-base disturbances the compen­
satory event is in the same direction as the primary event; 
therefore, acid-hase disturbances where the compensatory 
event and the primary event are in opposite directions also in­
dicate the presence of a mixed acid-base disturbance. A large 
anion gap metabolic acidosis occurring concurrently with a 
hyperchloremia metabolic acidosis (e.g., a patient with dia­
betic ketoacidosis and diarrhea) is detected when the anion 
gap does not account for the amount of [He03 -] concentra­
tion reduction. An example of this mixed disturbance is a sign 
of recovery during the appropriate treatment of DKA as 
{:l-hydroxybutyrate and acetoacetate (ketone bodies) are he­
patically converted to [HCO, -], resulting in a transition from 
the origina11arge anion gap metabolic acidosis to a hyper­
chloremia metabolic acidosis with less severe systemic pH re­
ductions. The presence of a large anion gap, regardless of the 
systemic pH, indicates the presence of metabolic acidosis. For 
example. a patient with plasma metabolic alkalosis caused by 
diuretic use may have a [HCO, -] of 36 mEqlL, and if the hy­
povolemia becomes severe enough lactic acidosis may ensue. 
However, an 8 mEqlL drop in [lICO, -] caused by titration 
of lactic acid would result in a [HCO, -] of 28 mEqlL, es­
sentially no change in [Cl-], and an appropriate Pco, response 
with the pH still slightly alkalemic. This process can be de­
tected early based on the concurrent increase in the anion gap 
as [HCO, -] is consumed in the titration with lactic acid and 
elevated plasma lactic acid-if the potential for this disorder 
had heen anticipated clinically.os,69.n,., 

The limits of compensation are important factors to con­
sider especially when suspecting respiratory acidosis in a pa­
tient with metabolic alkalosis. Although the compensation for 
metabolic alkalosis is Peoz retention, Peo2 values higher than 
55 mm Hg do not occur because the resulting hypoxia stim­
ulates ventilation. Therefore, in patients with metabolic alka­
losis and a Pco, higher than 55 mm Hg, primary impalrrnent 
of ventilation causing respiratory acidosis must also be pres­
ent. Because the limits of compensation in chronic respira­
tory alkalosis is a [HCO,-] of 14 mEqlL, [HCO,-] less than 
that implies the additional presence of metabolic acidosis. 
Likewise, the limits of compensation for chronic respiratory 
acidosis is renal HCO, retention to 45 mEqIL, and higher 
[HCO, -] concentrations imply the additional presence of 
metabolic alkalosis.94 Because chronic renal disease in its end 
stages results in a [HCO,-] of 12 to 14 mEqlL, greater 
[HC03 -] reductions would suggest additional causes of meta­
bolic acidosis (e.g., vomiting). 

Mixtures of acute and chronic respiratory acidosis as well 
as acute and chronic respiratory alkalosis can be detected us­
ing the rules of compensation for primary acid-base disorders 
and by plotting Pco, and [HCO, -] on acid-base maps. Points 
that derme mixtures of acute and chronic respiratory alkalo-

sis or respiratory acidosis may also be consistent with a mix­
ture of acute respiratory and metabolic alkalosis or acute 
respiratory acidosis and metabolic alkalosis. Mixtures of res­
piratory acidosis and respiratory alkalosis pose special prob­
lems. The more profound event may alter the Pco2 enough to 
leave the respiratory-induced metabolic compensation unop­
posed for hours to days (e.g., a patient with chronic obstrnc­
tive pulmonary disease who is mechanically hyperventilated, 
thereby decreasing the Pco, and leaving the Pco,-induced 
[HCO, -] elevation until renal [lICO, -] excretion occurs over 
the following hours to days). 
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97 
Diseases of the Kidney 

Joseph E. Ross 

The incidence of end-stage renal disease (ESRD) continues 
to rise. 1 Complications of renal failure are numerous. New 
strategies that prevent or cause remission/regression of renal 
disease are needed. Modification of risk factors associated 
with the development and progression of renal disease are 
essentiaL These include hyperglycemic control, treatment of 
hypertension, control of hyperlipidemia, discontinuance of 
smoking, and correction of proteinuria. 2 

Acute Renal Failure 
Despite advances in the treatment of acute renal failure (ARF), 
the overall mortality rate has improved little since the 1960s. 
ARF itself, regardless of other illnesses, increases the risk of 
severe complications and mortality. ARF complicates 5% of 
hospital and 30% of intensive care unit (lCU) admissions. 
Acute mortality approaches 50%; of those who survive ARF, 
50% have persistent deterioration of renal function. 1 

Emphasis needs to shift to the prevention of ARF and de­
laying its progression to chronic renal failure. Risk factors 
that predispose to ARF include advanced age, preexisting re­
nal disease, coexisting cardiovascular disease, inadequate 
fluid replacement (medical, trauma, and surgical patients), de­
layed treatment of sepsis, and lack of recognition of nephro­
toxic drugs. 

ARF is characterized by a sudden and rapid decline in re­
nal function. ARF is classified as prerenaL intrinsic renal. 
or postrenal (Table 97.1). Prerenal failure is rapidly revers­
ible. It is primarily caused by renal hypoperfusion, nons­
teroidal antiinflammatory drugs (NSAIDs), and angiotensin­
converting enzyme (ACE) inhibitors. Intrinsic renal disease 
most commonly presents in the fonn of acute tubular necro­
sis (ATN) and acute interstitial nephritis (AIN). ATN is 
caused by ischemia, toxins, and glomerulonephritis. AIN is 
primarily caused by nephrotoxic drugs. Postrenal failure is 
due to bladder outlet or ureteral obstruction. 

Evaluation 
The initial presentation of ARF is decreased urine output. 
Clinical manifestations vary, but nausea, weakness, and 
fatigue are most common. Initial evaluation includes a uri­
nalysis to evaluate urine pH, specific gravity, proteinuria, 
hematuria. or pyuria. Red blood cell casts are seen with 
glomerulonephritis. white blood cell casts with pyelonephri­
tis, and epithelial cells and granular casts with ischemic dam­
age. Transient urinary eosinophilia occurs in 80% of AIN. 
Serum chemistries include electrolytes, blood urea nitrogen 
(BUN), and creatinine for baseline and to monitor progres­
sion of ARF. The glomerular filtration rate (GFR) can be de­
crea~ed by 50% before a change in creatinine is observed. 
Twenty-four-hour urine collections for creatinine clearance 
and protein may be necessary. Creatinine clearance is reduced 
by half for each doubling of the serum creatinine. The serum 
BUN/creatinine ratio, the urine/serum creatinine ratio, and 
fractional excretion of urinary sodium are not helpful for de­
termining the origin of ARF. 

Renal ultrasonography can determine kidney size and eval­
uate the collecting system. Small kidneys reflect chronic 
renal disease. Hydronephrosis is seen with obstructive 
nephropathy. Renal biopsy may be indicated in patients with 
nephrotic syndrome, hematuria. or casts suggestive of glo­
merular disease, as the biop~y may guide therapy and provide 
prognostic infonnation. If ARF continues or worsens, serum 
calcium, magnesium, phosphate, uric acid, and protein levels 
should also be followed. 

Treatment 

Prerenal ARF 

The treatment goal is to improve urine output. Hemodynamic 
monitoring with central venous pressure (CVP) or Swan-Ganz 
system may be necessary. Normal saline (500-1000 mL over 
30-60 minutes) may help improve renal perfusion. In the case 
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Table 97.1. Etiology of Acute Kenai Failure 

Prerenal (55-60%) 
Intravascular volume depletion 

Dehydration 
Blood loss 
Over-diuresis 
Sepsis 
Burns 

Hypotension 
Severe congestive heart failure 
Drugs 

Alpha-blockers 
ACE inhibitors 
NSAIDs 

Liver failure 

Intrinsic renal (35-40%) 
Ischemic acute tubular necrosis 

Septic shock 
Hypotension 
Major surgery 

Nephrotoxins 
Contrast dye 
Toxins (NSAIDs, aminoglycosides, sulfonamides, acyclovir, 

heavy metals, organic solvents) 
Myoglobinuria/hemoglobinuria 
Crystal deposition (hyperuricosuria) 

Vascular injury 
Hypertension 
Diabetes mellitus 
Vasculitis 
Thrombotic thrombocytopenic purpura 
Hemolytic uremic syndrome 
Eclampsia 
Embolic (cholesterol plaques, status post-renal stent 

placement) 
Glomerulonephritis (see Table 97.5) 
Interstitial disease 

Drugs (J3-lactam antibiotics, NSAIDs) 
Infectious (pyelonephritis, tuberculosis) 
Systemic (sarcoidosis, mUltiple myeloma) 
Allergic 

Postrenal (less than 5%) 
Ureteral obstruction 

Stone 
Clot 
Neoplasm 
External compression 
Stricture 

Bladder outlet obstruction 
Benign prostatic hypertrophy 
Prostate neoplasms 
Clot 
Plugged Foley catheter 
Neurogenic bladder 
Anticholinergic drugs 

ACE = angiotensin-converting enzyme; NSAID = nonsteroidal 
antiinflammatory drug. 

of recent surgery or trauma, transfusion should be considered. 
Diuretic therapy may include use of furosemide (Lasix) 80 to 
360 mg IV, doubling dosages every 30 minutes until active 
urine output is obtained. Alternative loop diuretics [ethacrynic 
acid (Edecrin) SO to 200 mg IV] may be employed. Metola-

zone (Zaroxolyn) S to 10 mg PO may induce diuresis if it is 
not obtained with other diuretics. If these measures are in­
effective, osmotic diuretics (solutions of 20% mannitol by 
continuous intravenous infusion at rates of 10 to 20 mI.Jbr) 
may be used. They may not become effective for 6 to 12 hours 
and should be discontinued if there is no effect after 12 hours. 
Low-dose dopamine (2-3 I'g/kglmin) may be tried, but if no 
improvement in renal function is noted over 6 to 12 hours, 
discontinue therapy. 

Intrinsic Renal ARF 
Contrast agents cause the creatinine level to peak within 72 
hours and then slowly recover over 7 to 14 days if appropri­
ate therapy is instituted. It may be prevented by hydration 
with intravenous fluids 24 hours prior to and after the con­
trast procedures or using mannitol 25 gin 1 L of 5% dextrose 
(DS) O.4S normal saline at a rate of 100 to ISO mUhr IV be­
ginning 4 hours prior to the procedure and continuing for 2 
to 4 hours after the contrast procedure is done. Aminoglyco­
side-induced ARF is more prevalent with increasing patient 
age, volume depletion, more than 5 days of use, large doses, 
preexisting liver disease, and preexisting renal insufficiency. 
Correcting preexisting volume depletion and monitoring the 
appropriate drug levels are necessary for prevention. NSAID­
induced AIN can be minimized by the judicious use of 
NSAIDs in the elderly and in the presence of preexisting re­
nal insufficiency. NSAID-induced AIN is more common with 
the use of ibuprofen, naproxen, and fenoprofen. Acute 
glomerulonephritis (GN) rarely occurs in the hospital setting. 

Pastrenal ARF 
Dbstruction of the bladder can be diagnosed and treated by 
bladder catheterization. Renal ultrasonography can exclude 
ureteral obstruction. 

Management of Complications 
Volume depletion decreases renal perfusion and worsens 
ARF. Measuring daily patient weights, fluid intake and out­
put measurements, and frequent electrolyte BUN and creati­
nine levels are necessary. Once ARF stabilizes, fluid re­
placement should be equal to insensible losses (SOO mUday) 
plus urinary or other drainage losses (Table 97.2). 

Dietary restrictions include sodium, potassium, phospho­
rus, protein, and magnesium. Total caloric intake of 35 to 50 
kcallkglday should be maintalned with most calories provided 
by carbohydrates (100 glday). 

Hypertension is exacerbated by fluid overload. The use of 
antihypertensive agents that do not decrease renal blood flow 
(non-dihydropyridine calcium channel blockers, cardioselec­
tive beta-blockers. and central acting agents) can be consid­
ered. Metabolic acidosis control is aided by restriction of 
dietary protein. Treatment is not required until serum bicar­
bonate levels are less than 16 mEqlL. Mild elevations of uric 
acid frequently occur. Hyperphosphatemia can usually be 
controlled by restriction of dietary phosphate. Hypocalcemia 
can be corrected with oral calcium carbonate or intravenous 
calcium gluconate. Anemia is common, caused by increased 
red blood cell (RBC) loss and decreased RBC production. 
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Table 97.2. Management of Complications of Acute Renal Failure 

Complication 

Fluid overload 

Diet restrictions 

Hypertension 

Hyperphosphatemia 

Hypocalcemia 

Hyperuricemia 

Metabolic acidosis 

Hyponatremia 

Hyperkalemia 

Drugs 

Infection 

Anemia 

Hypermagnesemia 

Treatment 

Salt restriction of 2-4 wday of NaCI 
Limit replacement to insensible losses plus urine output and drainage losses 
Diuretics as needed (furosemide, ethacrynic acid, metolazone) 
Ultrafiltration or dialysis 

Protein 0.6 glkglday, potassium intake less than 40 mEq/day, phosphorus intake less than 800 
mWday 

No magnesium containing compounds 

Restriction of free water intake 
Correction of volume overload 
Antihypertensive agents 

Restriction of dietary phosphate intake 
Aluminum hydroxide 15 to 30 mL tid and once the phosphate level is normal, calcium carbonate 

500 to 1000 mg tidlqid 

Calcium carbonate (as above) unless symptomatic, then calcium gluconate 10 to 20 mL of 10% 
solution 

Allopurinol 100 mglday if uric acid level greater than 15 mgldL 

Restriction of dietary protein if bicarbonate level greater than 16 mEq/L 
Sodium bicarbonate 325 to 650 mg tid po if less than 16 mEq/dL 
If acidosis is severe (pH less than 7.2), IV sodium bicarbonate 

Fluid restriction 

Mild (less than 5.5 mEq/U: potassium dietary restriction, elimination of potassium supplements and 
potassium sparing diuretics 

Moderate (5.5 to 6.5 mEq/U; administration of potassium binding resins, sodium polystyrene 
(Kayexalate) 15 to 30 g every 4 hours with sorbitol 50 to 100 mL in 20% solution (by mouth or as 
retention enema) 

Severe (greater than 6.5 mEq/1): 10 units of regular insulin plus 50 mL of 50% dextrose solution, 
plus one ampule of sodium bicarbonate intravenous 
Also consider calcium gluconate 10 mL of a 10% solution IV 

Drug dosage needs to be adjusted for degree of renal impairment 

Therapy directed at infectious process 
Avoid potentially nephrotoxic agents 

Rule out GI bleed 
Transfusion 
Erythropoietin if long-term therapy 

Discontinue magnesium antacids 

Drug dosages must be adjusted for the degree of renal fail­
ure. Platelet dysfunction may occur secondary to the uremia 
and present as gastrointestinal (GI) bleeding. Infection is com­
mon and should be treated aggressively if it occurs. 

tients were treated for ESRD in the United States. In excess of 
$15 billion is spent aunnally for ESRD therapy. The dialysis 
I-year survival is 80% and 5-year survival is 29%.1 

Diabetes mellitus is the most common cause of CRF and 
accounts for more than one third of all ESRD. Other common 
causes include hypertension (21 %), glomerulonephritis (11 %), 
and polycystic kidney disease (5%).4 The peak incidence of 
ESRD is between ages 65 and 74, and patients over age 75 
have the largest rate of growth of ESRD. The incidence of 
ESRD in blacks and Native Americans is greater than that in 
the white population.3 

Dialysis is reserved for (1) treatment of symptoms of ure­
mia (pericarditis, seizures, or encephalopathy); (2) manage­
ment of volume overload; (3) hyperkalemia; and (4) acidosis 
refractory to conservative therapy. Dialysis does not appear 
to hasten recovery from ARF. Peritoneal or hemodialysis use 
must be individua1ized. Ultrafiltration of plasma without dial­
ysis can be used to treat intractable volume overload. Slow, 
continuous hemoftltration is an alternative if conventional 
dialysis is not tolerated or peritoneal dialysis cannot be done. 

Chronic Renal Failure 
The etiology of chmnic renal failure (CRF) is an important de­
tenminant for progression to ESRD. CRF is typically asymp­
tomatic until late in its course. In 1998 more than 390,000 pa-

Prevention 
Glomerulosclerosis is the common histiologic change that 
leads to renal failure in diabetes and hypertension. Mattix 
injury is associated with overproduction of plasminogen 
activator inhibitor, angiotensin, and transfonning growth 
factor-,B.s These lead to the development of proteinuria. The 
magnitude of proteinuria is a strong independent predictor of 
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Table 97.3. Regression/Remission Strategies in Renal Disease 

Dietary 
Protein-low-protein diet 0.6 !¥kwday 
Cholesterol--dietldrugs (statins, niacin, fibrates) 
Homocystinemia-folic acid 1 mwday 

Diabetes mellitus 
Maintain HbA1c less than 7% 
Urine for microalbuminuria yearly 
Blood pressure less than 130/85; if proteinuria less than 

125/75 

Proteinuria 
ACE inhibitor/combination with ARB 

Hypertension 
ACE inhibitor/ARB 
Nondihydropyridine agents 
Cardioselective beta-blockers 
Diuretics (low dose) if fluid retention 

ACE = angiotensin-converting enzyme; ARB = angiotensin re­
ceptor blocker; HbA1c = adult hemoglobin component 1 c. 

progression of renal disease. ACE inhibitors and angiotensin 
receptor blockers (ARBs) decrease these levels. ACE in­
hibitors and ARBs also improve existing glomerular damage 
by reducing intraglomerular capillary pressnre by decreasing 
efferent arteriolar tone, which reduces basement membrane 
remodeling and protein leakage. This effect is independent of 
their hypertensive effects. Hypertension initiates and potenti­
ates glomerulosclerosis changes by increasing arterial pres­
sure, which causes increased glomerular pressure. This results 
in remodeling, protein leaks, fibrosis, and nephron loss. Hy­
pertension also accelerates arteriosclerosis in preglomerular 
arterioles and increases glomerular capillary pressure. Hy­
pertension arises from and accelerates diabetic nephropathy; 
70% of patients with non-insulin-dependent diabetes melli­
tus (NIDDM), and greater than 50% of insulin-dependent di­
abetics mellitus (IDDM) have hypertension." 

A model strategy for the remission of renal disease is shown 
in Table 97.3: (1) low-protein diet of 0.6 glkg/body weight per 
day; (2) tight diabetic control including maintenance of adult 
hemoglobin component HbA" levels less than 7%; (3) maxi­
mized dose of ACE inhibitor possibly in conjunction with ARB 
to control blood pressure and proteinuria; and (4) optimum con­
trol of other renal and cardiac risk factors.' Optimum blood 
pressnre in diabetes without proteinuria should be less than 
130/85 mm Hg. If coexisting hypertension or proteinuria is 
present, desired blood pressure should be less than 125n5. 

Yearly screening for microalbuminuria in hypertensives 
and diabetics is recommended. Microalbuminuria is seen in 
20% to 30% of patients with hypertension. Institution of ACE 
inhibitors with or without ARB medications is indicated 
should proteinuria arise. Nondihydropyridine calcium chan­
nel blockers (verapamiUdiltiazemiamiodipine) can also be 
used. Dihydropyridine calcium blockers are not recommended 
as they dilate afferent arterioles and paradoxically increase 
glomerular pressure if systemic blood pressure is not ade­
quately reduced. Thiazide diuretics for fluid overload or fluid 
retention are used if creatinine clearance is greater than 30 
mL per minute. Loop diuretics are necessary if creatinine 
clearance falls to lower levels. Nonselective beta-blockers can 

reduce renal blood flow secondary to decreased cardiac out­
put (except nadolol!labetaloUcarvediloUmetoprolol). 

ACE inhibitors are safe until creatinine levels reach 3 
mWdL. Renal function should be monitored the first few 
weeks after institution of therapy, as a 20% to 25% rise in 
creatinine is not unexpected and usually plateaus within a few 
weeks. Continued rise may be secondary to concomitant di­
uretic use or renal vascular disease, which should be evalu­
ated. Combinations of ACE inhibitors and ARBs appear to 
have additive antiproteinuric effects in short-term studies.4 

Control of other renal and cardiovascular risk factors in­
clude smoking cessation, weight reduction, regular exercise, 
reduction of cholesterol, reduction of homocysteine levels, 
and daily aspirin in diabetics. 

Treatment 
A common cause of deterioration in CRF is volume deple­
tion. Patients should be slightly volume-expanded, as evi­
denced by trace peripheral edema. States causing depressed 
cardiac output must be addressed and drugs that exacerbate 
CRF avoided (Table 97.4). 

Dietary modifications include protein restriction when the 
creatinine clearance is less than 25 rnUmin. Potassium, 
sodium, fluid, and magnesium restrictions apply. Hyperphos­
phatemia therapy is directed at maintaining phosphorus lev­
els at 4.5 to 6.0 mgldL. Aluminum may accumulate in 
patients with CRF and cause osteomalacia and encephalopa­
thy. Calcium carbonate can be used once serum phosphate 
levels are less than 7.0 mgldL. Vitamin D analogues such as 
calcitriol may be necessary to maintain serum calcium be­
tween 8.5 and 11.0 mWdL. Parathyroidectomy may be re­
quired to control severe secondary hyperparathyroidism due 
to hyperphosphateuria. 

When the GFR becomes less than 10 mUmin, metabolic 

Table 97.4. Treatment of Chronic Renal Failure 

Fluids Oral fluids should be limited to daily urine 
output plus insensible losses (500 cd 

Diet No~added-sah diet (8 g of sodium chloride 
per dayl 

Protein restriction of 0.6 glkglday when 
GFR less than 25 mUmin 

No magnesium antacids or supplements 
Calories 35-50 kcallkwday 
Potassium Less than 40 mEq/day when GFR less than 

Phosphate and 
calcium 

Hypertension 
Metabolic 

acidosis 

Anemia 

25 mUmin 
Dietary phosphorus restriction 800-1000 

mglday when GFR less than 50 mUmin 
Limit aluminum hydroxide antacids 
Calcium carbonate for maintenance 
Calcitriol 0.25 to 1.0 p.g po qd 
Parathyroidectomy 
See ARF lTable 97.21 
See ARF lTable 97.21 
May need diuretic to compensate for 

additional sodium from bicarbonate 
Recombinant human erythropoietin 
Supplemental oral iron and folate 

ARF = acute renal failure; GFR = glomerular filtration rate. 



abnormalities can often no longer be controlled conserva­
tively, and dialysis or renal transplant is considered. Indica­
tions for dialysis are similar to those in ARF. The frequency, 
duration, and type of dialysis are based on the patient's meta­
bolic, nutritional, and volume needs. 

Anemia is a common complication of chronic renal failure. 
Erythropoietin (80 to 100 units kg/week, subcutaneous in two 
to three doses per week) therapy can be instituted when he­
moglobin is less than 10 g/dL and causes other than chronic 
renal failure have been eliminated. Iron supplementation of 
200 mg per day and folic acid 1 mg per day is recommended 
before starting erythropoietin. Hemoglobin is monitored every 
1 to 2 weeks until a hemoglobin level of 12 gAIL is obtained 
and is stable; then hemoglobin is monitored every 4 weeks.s 
Blood pressure may initially increase and require adjustment 
or institution of antihypertensive therapy. 

Renal transplantation survival rates are improving with ad­
vances in the donor-recipient selection progress, immunosup­
pressive drug regimens, surgical techniques, and methods for 
treating transplant graft rejection. Patients with nephropathy 
secondary to IDDM do better long term with renal transplan­
tation than dialysis. Acquired polycystic kidney disease, which 
worsens in ESRD, is improved by renal transplantation. 

The care of renal transplant patients is becoming an in­
creasingly shared responsibility of family practitioners and 
transplant specialists. Almost 75% of transplant recipients 
now live longer than 10 years after surgery. Their risk for hy­
pertension, hyperlipidemia, coronary artery disease, and ma­
lignancy is higher than in nontransplant patients.9,IO 

Ninety percent of transplant patients have hypertension 
prior to the transplant and 50% need ongoing therapy. The 
risk of graft failure increases as blood pressure rises, Target 
blood pressure is 130/85 without proteinuria and 125n5 with 
proteinuria. Cardiovascular disease is now the number one 
cause of mortality after the first year. Elevated lipids are ex­
acerbated due to steroid and cyclosporine use in transplant 
patients. The target low-density lipoprotein (LDL) level 
should be less than 100 and may be treated with hepatic hy­
druxymethylglutaryl coenzyme A (HMG CoAl inhibitors. 
The incidence of diabetes is 40%. Diabetic control is wors­
ened by steroid use, which impairs insulin production and cy­
closporine, which decreases secretion. There is a 20% increase 
in bone loss in the first 6 to 12 months after transplant, mak­
ing the transplant patient a high risk for osteoporosis, Malig­
nancies of the skin and lip are higher than in the general pop­
ulation and incidence increases over time. Non-Hodgkin's 
lymphoma is higher than expected in the fIrst year after trans­
plant. Transplant recipients need to be watched for oppor­
tunistic infections secondary to immunosuppression. Close 
observation for interactions with transplant medications and 
prescription drugs is important. 

Glomerulonephritis 
Deposition of immune complexes and reduction of serum 
complement occurs with most forms of glomerulonephritis. 
Manifestations include (1) asymptomatic proteinuria; (2) 
asymptomatic hematuria; (3) nephritic syndrome; (4) 
nephrotic syndrome; (5) hypertension; (6) rapidly progressive 
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ARF; and (7) ESRD. Glomerulonephritis presents with a 
nephritic/nephrotic syndrome, Nephritic syndrome is charac­
terized by the sudden onset of hematuria often with RBC 
casts, proteinuria, increasing azotemia, and salt and water re­
tention, This situation causes edema, periorbital or peripheral 
(or both), and hypertension. As the amount of proteinuria in­
creases, the nephritic syndrome develops into a nephrotic syn~ 
drome. The nephrotic syndrome is characterized by increased 
proteinuria (>3.5 g/day), hypoproteinemia, peripheral edema, 
and hyperlipidemia. Early treatruent offers a higher likelihood 
for preservation and improvement in renal function. Early re­
ferral for a renal biopsy is essential to detect treatable causes 
(Table 97.5).",12 

Table 97.5. Secondary Causes of Glomerulonephritis 

Minimal change glomerulonephritis 
Drugs (NSAIDs, lithium, interferon, ampicillin) 
Hodgkin's 
Infectious (viral, parasitic) 
Allergies (food, dust, pollen, contact, bee stings) 

Membranous glomerulonephritis 
Drugs (gold, penicillamine, captopril, mercury) 
Neoplasms (melanoma, carcinoma) 
Infectious causes (hepatitis B/C, malaria, syphilis) 
Systemic lupus erythematosus 

Focal segmental glomerulonephritis 
IV drug use 
HIV 
Neoplasm 
Lithium 
Obesity 
Sickle cell disease 
Connective tissue disease 

IgA nephropathy 
Hepatic cirrhosis 
Celiac disease 
Seronegative arthropathies 
Toxoplasmosis 
HIV 
Henoch-Schonlein purpura 

Diffuse proliferative glomerulonephritis 
Post-streptococcal 
Viral 
Parasitic 

Membranoproliferative glomerulonephritis 
Cryoglobinuria 
Neoplasm (lymphoma, leukemia) 
Infectious causes (hepatitis B/C, endocarditis, 

schistosomiasis, malaria, infected shunt) 
Rheumatologic (SLE, sarCOid, scleroderma) 

Rapidly progressive (crescentic) glomerulonephritis 
Antiglomerular basement membrane disease (Goodpasture's) 
Pauci-immune complex (Wegener's vasculitis) 
Henoch-Schonlein purpura 
Rheumatologic disease (SLE) 
Infectious causes (endocarditis, postinfectious 

glomerulonephritis) 
Neoplasm (lymphoma, leukemia) 
Drugs (hydralazine, penicillamine) 

HIV = human immunodeficiency virus; IgA = immunoglobulin 
A; NSAID = nonsteroidal antiinflammatory drug; SLE = sys­
temic lupus erythematosus. 
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Nephritic/nephrotic patients should follow a no-added-salt, 
nonnal-protein diet. Diuretic therapy can control petipheral 
edema. Overdiuresis must be avoided as it may aggravate re­
nal failure. ACE inhibitors may reduce proteinuria consider­
ably and aid in hypertensive control. NSAIDs may also re­
duce proteinutia. NSAID and ACE inhibitor use must be 
monitored as both can also cause a decline in GFR. Severely 
nephrotic patients may need antithromhotic and antiinfective 
prophylaxis. Hypercholesterolemia is controlled by diet and 
medication. 

Minimal Change Glomerulonephritis 
Minimal change disease is responsible for 70% to 90% of 
nephrotic syndromes in children under 10 years old, 50% in 
older children, and 10% to 15% in adultS.lD Its onset is usu­
ally sudden. Renal function remains normal as do comple­
ment levels. Biopsy is recommended (l) if clinical features 
suggest an alternative diagnosis; (2) onset occurs before lone 
year of age or after 6 years of age; or (3) there is an inade­
quate response to treatment. Children are initially treated with 
prednisone for 8 to 12 weeks. More than 90% respond within 
8 weeks of therapy, but the risk of relapse is less when ther­
apy is extended to 12 weeks. Adults treated with steroids ini­
tially respond more slowly, and 25% fail to respond within 3 
to 4 months. Adults tend to relapse less often than children. 
Alternative second-line agents include cyclophosphamide, 
chlorambucil, and cyclosporine. 

Membranous Glomerulonephritis 
Membranous nephropathy is the commonest cause (40%) of 
primary glomerulonephritis-induced nephrotic syndrome in 
adults. One third of patients have spontaneous remission, one 
third have partial remission and remain stable, and one third 
develop progressive renal failure. Treatment with steroids and 
cytotoxic drugs has been shown to increase the likelihood of 
remission and improve preservation of renal function when 
severe proteinuria is present. 

Focal Segmental Glomerulonephritis 
Focal segmental glomerulonephritis causes up to 15% of cases 
of nephrotic syndrome. Up to 40% of patients respond to 
steroids with complete remission. Cyclophosphamide and cy­
closporine are unlikely to be of benefit if there is no initial 
response to prednisone. 

Immunoglobulin A Nephropathy 
ltmnunoglobulin A (lgA) nephropathy is the commonest form 
of glomerulonephritis. Typically it presents as recurrent 
episodes of macroscopic hematuria 5 to 10 days after an up­
per respiratory infection; 10% to 20% develop renal insuffi­
ciency over time. Rapid deterioration occurs in some patients, 
resulting in ESRD. There is no specific treatment currently 
recommended. Steroids are sometimes employed if minimal 
change disease is also present. Cyclophosphantide, dipyti­
damole, warfarin, and fish oil have all been tried with little 
long-term benefit. to 

Diffuse Proliferative Glomerulonephritis 
Diffuse proliferative glomerulonephritis is often called post­
streptococcal glomerulonephritis. Patients present with nephtitic 
syndrome I to 3 weeks after a streptococcal infection. It more 
commonly occurs after a respiratory infection than a skin in­
fection except in endemic outbreaks. The disease rarely pr0-

gresses to nephrotic syndrome. Recovery occurs in 7 to 14 days 
with supportive care. Specific treatment directed against the im­
munologic underlying process is not indicated. 

Membranoproliferative Glomerulonephritis 
Two types of membranoproliferative glomerulonephritis ex­
ist based on immune deposits. Type I is the most common. 
Spontaneous remission rates of up to one third are seen, while 
one third develop renal insufficiency, and one third develop 
ESRD. Type II disease is rare. Steroids, cytotoxic drugs, an­
ticoagulants, antiplatelet drogs, and cyclosporine have been 
tried for bnth types with limited success. 

Rapidly Progressive 
(Crescentic) Glomerulonephritis 
Clinical features are variable depending on the underlying 
cause of the glomerulonephritis. A rapidly progressive form 
is seen with antiglomerular basement membrane disease. Un­
treated patients die rapidly from pulmonary hemorrhage 
(Goodpasture's) or renal failure. Pauci-immune glomeru­
lonephritis is the result of small-vessel vasculitis. Crescentic 
glomerulonephritis secondary to systemic lupus erythemato­
sus can lead to rapidly progressive renal failure. 

Cystic Kidney Disease: 
Inherited and Acquired 
Solitary cysts of the kidney are commonly found on routine 
screening for other medical problems. They are usually uni­
lateral but can be bilateral. The cyst growth is slow and does 
not cause progression or development of renal failure. No ac­
tive treatment is necessary. 

Autosomal-Dominant Polycystic Kidney Disease 
Autosomal-dominant polycystic kidney disease (ADPKD) oc­
curs in I: 1000 individuals, affecting 500,000 Americans; it is 
present in approximately 10% of patients with ESRD. It is 
the most common hereditary disease-20 times more com­
mon than Huntington's chorea, 15 times more common that 
cystic fibrosis, and 10 times more common than sickle cell 
disease. Mutation of a gene on chromosome 16 causes 90% 
of ADPKD cases. Renal cysts occur in the renal tubules. As 
the cysts enlarge they disconnect from the tubule and become 
isolated cysts. Only I % to 2% of the nephrons are involved 
in the cystic process. Factors associated with rapid progres­
sion of renal failure in ADPKD include (1) onset at child­
hood; (2) male gender; (3) coexistent hypertension; (4) uri­
nary tract infection; (5) black race; and (6) sickle cell disease. 

The gene carrying ADPKD can also be detected in family 



members. ADPKD can be diagnosed in utero by amniocen~ 
tesis and chorionic villous sampling. Medical and ethical con­
siderations must be weighed when counseling potentially af­
fected family members. 

Complications 
Renal complications occur by the fourth or fifth decade: flaok 
pain (60%), hematuria (35%), proteinutia (33%), hyperten­
sion (30% of children, 60% of adults), aod renal calculi (20%). 

Pain can be secondary to enlargement of the cyst, hemor­
rhage into a cyst, renal stone formation, or infection. NSAIDs 
are avoided as they may aggravate renal failure. Treatment 
consists of conservative management with pain medication. 
Percutaneous cyst decompression or open cyst reduction sur­
gery is sometimes required in severe cases. 

Hematuria is secondary to cyst rupture, urinary tract in­
fection, or coexisting renal cancer. If severe, the hematuria 
can affect renal function. Initial treatment consists of hydra­
tion and bed rest. If hematuria is persistent, further investi­
gation is warranted to rule out renal carcinoma. 

Hypertension in those with ADPKD is associated with in­
creased renin levels. Treatment with ACE inhibitors is recom­
mended. Calcium cbaonel blockers (nondihydropyridine group) 
are also effective. Diuretics are used cautiously as they may 
cause electrolyte imbalance and elevated uric acid levels. 

Proteinuria is usually not in the nephrotic range. The de~ 
gree of proteinuria is not indicative of the degree of cystic in­
volvement. When urinary tract infections occur, bacteriuria is 
often not present, as many cysts are disconnected from the 
tubule. Treatment with an antibiotic that penetrates the cyst 
wall is needed [trimethoptim-sulfamethoxazole (TMP-SMX), 
quinolones, chloramphenicol, erythromycin, tetracyclines, or 
metronidazole]. Kidney stones are primarily calcium oxalate or 
uric acid. Stones are difficult to diagnose within cysts, and at 
times computed tomographic (eT) scanning is needed. Treat­
ment for kidney stones in ADPKD is the same as if no cystic 
disease existed. Renal cell cancers are no more common with 
polycystic kidney disease thao in the general population. 

Extrarenal Manifestations 
ADPKD is a systemic disease. In addition to renal cysts, cysts 
develop in the liver, pancreas, spleen, seminal vesicles, 
ovaries, and central nervous system (CNS). Extrarenal cysts 
increase with age. The incidence of hepatic cysts at age 20 to 
29 is 10%, whereas it is 75% at age 60 or older. Massive he­
patic cysts are primarily seen in women. The number of 
hepatic cysts increases with ESRD development. 

Other extrarenal manifestations include mitral valve pro­
lapse (26%) with palpitations and atypical chest pain, aortic 
valve disease that often needs surgical valve replacement, and 
increased incidence of berry aneurysms of the brain, and 
colonic diverticula (80%) that have a higher likelihood for 
perforation than in the nonnal population. 

Autosomal-Recessive Polycystic Kidney Disease 
Autosomal-recessive polycystic kidney disease (ARPKD) has 
an incidence of 1:10,000 to 1:40,000. The chromosomal gene 
location is unknown. Patients develop massive cystic kidneys 
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with renal failure presenting at birth. Extrarenal cysts do not 
develop as in ADPKD, but hepatic fibrosis and portal hyper­
tension are severe. There is no specific therapy for ARPKD. 
Dialysis for newborns and infants is necessary. Kidneys are 
often removed owing to respiratory compromise. 

Acquired Polycystic Kidney Disease 
Acquired polycystic kidney disease is present in more than 
35% of patients on dialysis. The development of bilateral re­
nal cysts often precedes ESRD. These patients have no his­
tory of hereditary cystic kidney disease. 

Cyst formation increases with the duration of ESRD. Cyst 
regression occurs with renal transplantation and restoration of 
normal renal function. The incidence of adenocarcinoma of 
the kidney is increased in acquired polycystic kidney disease. 

Renal Cancers 

Renal Adenocarcinoma 
Renal cell carcinoma is twice as common in men than in 
women, and most commonly occurs between the ages of 50 
and 70 years. Several factors increase one's risk for devel­
oping renal cell carcinoma: (1) smoking doubles the risk; (2) 
work exposure to asbestos; (3) cadmium exposure (battery, 
paint, and welding workers): (4) overweight; (5) high-fat diet: 
(6) dialysis patients who develop kidney cysts; (7) history of 
tuberous sclerosis; and (8) family history of renal carcinoma. 

Cure rates for renal adenocarcinoma (hypernephroma, re­
nal cell carcinoma), which accounts for 85% of renal cancers, 
are related to the stage of the tumor. Cure is possible when 
the tumor is localized to the kidney and the immediate sur­
rounding tissue. Even wben regional lymph node and blood 
vessels are involved, significant cure rates can be achieved. 
Distant metastatic disease signals a poor prognosis. 

Surgical resection is the mainstay of treatment. Even with 
disseminated disease, debulking the tumor improves the clini­
cal course. Systemic chemotherapy is of only limited effec­
tiveness. Abnonnalliver function tests may be secondary to a 
paraneoplastic syndrome and not necessarily imply metastatic 
disease. cr scanning is the preferred scanning tool for evalu­
ating tumor size and the extent of any metastatic disease. 

Transitional Cell Carcinoma 
Transitional cell carcinoma, accounting for 15% of renal can~ 
cers, is curable in 90% of cases if it is superficial and con~ 
fined to the renal pelvis or ureter. With unconfined tumors, 
which become deeply invasive, cure rates drop to 10% to 15%. 
Tumors that penetrate the ureteral wall or are metastatic are 
not curable. Lymph node dissection does not seem to improve 
outcome. Although ureteroscopy and pyeloscopy can be used 
to biopsy the tumor, total excision of the ureter, bladder cuff, 
pelvis, and kidney is recommended. Treatment of extensive 
disease is not aided by irradiation or chemotherapy, and en­
rollment in a clinical trial is recommended. The incidence of 
opposite-side transitional cell carcinoma is 3% to 4%. The in­
cidence of bladder cancer after surgery is 30% to 50%. 



840 Joseph E. Ross 

Bladder Carcinoma 
Bladder cancer is the sixth most common cancer in the United 
States. It is two-and-one-balf times more likely in men than 
women, and two times more likely in whites than in African 
Americans. The incidence increases with age and 80% of Dew 
cases are diagnosed older than 50 years of age. Risk factors 
include (I) tobacco use, (2) obesity, (3) occupational expo­
sure to asbestos or coke ovens in steel plants, (4) pelvic ra­
diation therapy, (5) dialysis patients, and (6) familial history 
of bladder cancer. 

Hematuria is the fIrst symptom 85% of the time; 90% of 
bladder carcinomas are transitional cell carcinomas, 6% to 8% 
are squamous cell carcinomas, and 2% are adenocarcinomas. 
SuperfIcial cancer treatment is achieved by transurethral re­
section with or without intravesical chemotherapy. For deeply 
invasive tumors or for patients with regional distal metasta­
sis, segmental or radical cystectomy often combined with ra­
diation and chemotherapy is necessary. 

Wilms' Tumor 
Wilms' tumors account for almost all renal neoplasms during 
childhood. The median age at diagnosis is 3 years. Five hun­
dred new cases are diagnosed yearly. The tumor is usoally 
found by discoveting an asymptomatic abdominal mass that is 
generally unilateral. Hypertension is present in 60% of cases. 
State-of-the-art therapy requires the combined efforts of the 
family physician, surgeon, oncologist, and radiation oncologist 
and it necessitates referral to an appropriate treatment center.13 

Wilms' tumor is curable with more than 90% 4-year sur­
vivorship,l2 The prognosis depends on the stage, histopatho­
logic features of the tumor, the patient's age, and tumor size. 
Anaplastic and sarcomatous histologic patterns are associated 
with a worse prognosis and an increased incidence of relapse 

and death. Therapy consists primatily of surgery, followed by 
chemotherapy and in some patients irradiation. 
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98 
Diseases of the Prostate 

Paul T. Cullen 

Prostatitis 
Prostatitis is the most common urological diagnosis in men 
under age 50.1 Up to 35% of men report at least one symp­
tom of prostatitis and 10% have symptoms consistent with 
chronic prostatitis. Prostatitis is an important consideration in 
a man with perineal pain and voiding problems. 

The National Institutes of Health (NIH) classification sys­
tem separates prostatitis into four categories: acute b~cterial, 
chronic bacterial, and the chronic pelvic pain syndrome 
(CPPS) with and without inflanamation.2 The symptoms of 
prostatitis are similar except for acute bacterial prostatitis, 
which is accompanied by fever, systemic symptoms, and a 
tender prostate. Perineal, suprapubic, or genital pain accom­
panied by irritative and obstructive voiding symptoms are typ­
ical features of one of the chronic prostatitis syndromes. The 
findings on digital examination of the prostate are inconsis­
tent and nonspecific.3 

Microscopic examination of the expressed prostatic secre­
tions (EPSs) and urine following prostatic massage and a 
urine culture are useful in the evaluation of a man with sus­
pected chronic prostatitis. EPSs are obtained by compress­
ing the prostate with the examining fmger from its lateral 
edges toward the median sulcus. The secretions are collected 
in a sterile specimen container. Microscopic examination of 
the initial urine voided after prostatic massage is an alterna­
tive to the EPS. The presence of 10 or more white blood cells 
per high power field (WBCs/hpf) in the EPS or postmassage 
urine is consistent with bacterial prostatitis or CPPS with in­
flammation.4 Significant bacterial growth of more than lOS 
organisms in the urine is present in either acute or chronic 
bacterial prostatitis. The absence of WBCs and a negative 
urine culture indicates noninflammatory CPPS. A simplified 
classification and treatment of prostatitis is described in 
Table 98.1. 

CPPS (Nonbacterial Prostatitis) 
In as many as 90% of patients, chronic prostatitis does not have 
a proven bacterial etiology. The diagnosis of chronic pelvic pain 
syndrome is primarily based on symptoms. Although two cate­
gories of CPPS are recognized based on the presence of in­
flammatory cells, the clinical value of this distinction is often 
unclear. A wide variety of causes have been postulated, inclnd­
ing infection, sexual activity, autoimmune disorders, prostatic 
cysts and calculi, and activation of inflammatory cytokines. Up 
to 50 % of patients with CPPS have features of depression or 
somatization. There is no scientific evidence of the benefit of 
any specific type of lrea1ment.' Empiric treatment with antibi­
otics for 2 to 4 weeks is often recommended if inf1ammatory 
cells are present. Symptomatic lrea1ment with nonsteroidal an­
tiinflammatory drugs, sitz baths, prostatic massage, and frequent 
ejaculation is used for control of discomfort. a-Adrenergic block­
ers can be used if obstuctive voiding symptoms are present. 

Bacterial Prostatitis 
Chronic bacterial prostatitis should be suspected in any man 
with recurrent urinary infection.6 It is often accompanied by 
vague pain and voiding dysfunction. Aerobic gram-negative 
rods are the most common causative bacteria. Four weeks of 
fluoroquinolone antibiotic therapy is recommended. Patients 
who experience frequent relapses may benefit from longer 
courses of therapy or daily suppressive antibiotics. 

Acute bacterial prostatitis is uncommon in the office setting. 
It may be misdiagnosed as pyelonephritis. Typical symptoms 
include the sudden onset of fever, chills, dysuria, perineal pain, 
frequency, urgency, and slowing of the urinary stream. Prosta­
tic edema may result in acute urinary retention. The prostate 
gland is boggy and tender on exantination. The prostate should 
not be vigorously massaged because of the risk of bacteremia. 
Pynria and bacterioria are present, and gram-negative bacilli are 
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Table 98. 1. Evaluation and Management of Prostatitis 
Type of EPS/postmassage Urine/EPS 
prostatitis UtA (WBC/hpO culture 

Chronic pelvic pain 
syndrome without 

<10 Negative 

inflammation 

Chronic pelvic pain >10 Negative 
syndrome with 
inflammation 

Chronic bacterial >10 Positive 

Acute bacterial >10 Positive 

EPS = expressed prostatic secretion; UtA = urinalysis. 

present in the urine culture. The severely ill patient should be 
hospitalized and treated with intravenous antibiotics. 

Because the symptoms and findings in the prostatitis syn­
dromes are not specific, it is important to consider other uro­
logic problems that may masquerade as prostatitis. If symp­
toms persist and a cause for the patient's complaint remains 
elusive, a complete urologic evaluation to exclude other 
pathology should be performed. 

Benign Prostatic Hyperplasia 
Benign prostatic hyperplasia (BPH) is the most common be­
nign tumor in men. BPH appears microscopically in 50% of 
men by age 60 and in 90% of men who live to age 85. By 
age 80 about 25% of men are symptomatic with BPH. Aging 
and androgens are required for the development of BPH. Pro­
gressive BPH may lead to acute urinary retention, chronic re­
nal failure, urinary tract infection, and bladder stones. 

Clinical Presentation 
The symptoms attributed to BPH result from mechanical ob­
struction of urine outflow with a dynamic component de­
pendent on smooth muscle tone in the prostate and bladder 
neck and secondary irritative uninhibited bladder contrac­
tions. Lower urinary tract symptoms (LUTS) is the term used 
to describe these complaints. The severity of LUTS does not 
correlate well with the severity of prostatic enlargement. Since 
symptoms are not directly correlated with prostate size, be­
nign prostatic obstruction (BPO) is a more accurate term for 
this syndrome. Prostatitis, urinary tract infection, neoplasms 
of the bladder or prostate, and neurogenic bladder are other 
CODUnon problems that may present with similar symptoms. 

The patient with BPH usually seeks treatment because the 
symptoms are affecting his quality of life. A self-administered 
scoring system, the American Urological Association (AUA) 
Symptom Scoring Index (Table 98.2), has been developed and 
has proved to have validity and reliability for measuring BPH 
symptoms and the response to treatment. The index be should 

Treatment 

Non-steroidal antiinflammatory drugs 
Alpha-blockers if obstructive voiding symptoms present 
Treat anxiety/depression if present 
Sitz baths 
Avoid spicy food, caffeine, alcohol 

2-week course of doxycycline or erythromycin 
Alpha-blockers if obstructive voiding symptoms present 
Sitz baths 
Avoid spicy food, caffeine, alcohol 
l-month course of quinolone antibiotic 
Watch for relapse 

2-4 week course of quinolone antibiotic 
Hospitalize if "toxic" 

be used to initially quantify the patient's symptoms and then 
to monitor the response to therapy. The total symptom score 
is classified into three categories: mild (0-7), moderate 
(8-18), or severe (19-35)7 

The initial history should review other causes of outflow 
obstruction, such as urethral stricture, and neurologic disor­
ders (diabetes, stroke, Parkinson's disease) that can impair 
bladder function and produce similar symptoms. Asking about 
hematuria and previous urinary tract problems is indicated. 
A review of medications that diminish bladder contractility 
(anticholinergics) or increase outflow resistance (syrnpath­
omimetics) is necessary. 

A digital rectal examination (DRE) can be used to estimate 
the size of the prostate gland, but there is little correlation 
with the degree of obstructive symptoms. With BPH the 
prostate is finn and often symmetrically enlarged. Areas of 
significant induration, nodularity, or asymmetry are investi­
gated for the possibility of prostate cancer. 

Initial studies include a urinalysis and a serum creatinine 
assay. Renal ultrasonography should be obtained in patients 
with BPH if there is a history of urinary tract surgery, an el­
evated serum creatinine level, hematuria, urinary tract infec­
tion (Um, or renal stones. Measuring the postvoid residual 
urine is optional and not well correlated with signs and symp­
toms of prostatism. The serum prostate-specific antigen (PSA) 
level is not uniformly recommended for evaluating BPH. 
There are no data to indicate men with symptoms of BPH are 
at increased risk for prostate cancer.8 A PSA level can be ob­
tained to screen for prostate cancer, but elevations between 4 
and to ng/mL will be the result of BPH in up to 75% of pa­
tients (see Screening for Prostate Cancer, below). 

Treatment 
In most patients the primary goal of treatment is relief of the 
lower urinary tract symptoms that result from BPH. To ac­
curately evaluate the effectiveness of therapy, it is important 
to initially quantify the severity of the patient's complaints 
by using the AUA symptom scoring index. Longitudinal stud-
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Table 98.2. American Urological Association (AUA) Symptom Index 

Questions 
(All refer to over the past month) 

1. How often have you had the sensation of not completely 
emptying your bladder after you finished urinating? 

Not 
at 
all 
0 

Less 
Less than 
than half 

1 time the 
in 5 time 

More 
About than 
half half 

of the of the Almost 
time time always 

5 

2. How often have you had to urinate less than 2 hours after you 
finished urinating? 

4 

3. How often have you found you stopped and started again several times 
when you urinated? 

4. How often have you found it difficult to postpone urination? 0 
5. How often have you had a weak urinary stream? 0 
6. How often have you had to push or strain to begin urination? 0 
7. How often do you get up at night from the time you go to bed from 0 

the time you get up in the morning? 

Sum of 7 circled numbers: 

Symptom score (sum): 
0-7 = mi Id prostatism 
8--18 = moderate prostatism 
19-35 = severe prostatism. 

Source: Barry et al,7 with permission. 

ies of untreated patients with symptomatic BPH have demon­
strated a significant variation in the severity of symptoms, 
with periods of improvement and worsening. 

For patients with a symptom score in the mild range (0--7), 
the most appropriate course is to monitor the patient and pro­
vide no active treatment. For a symptom score in the moder­
ate to severe range, active treatment of BPH is a strong con­
sideration. It is appropriate to exercise ''watchful waiting" for 
some patients with moderate symptoms. Medications that alle­
viate the symptoms of BPH should he presetihed for patients 
whose symptoms are severe enough to warrant treatment. 
Transurethral resection of the prostate (TURP) is the traditional 
treatment for BPH not responding to medical therapy. 

a-Adrenergic Antagonists 
The a-adrenergic antagonist drugs block the receptors of the 
bladder neck and prostatic urethra, decreasing smooth mus-

Table 98.3. Medications for Benign Prostatic Hypertrophy 

Selective Alpha 
alpha- blockers 
blocker (terazosin, 

Medication (tamulosin) doxazosin) 

Onset of action Days to weeks Days to weeks 

cle tone and diminishing the dynamic component of outflow 
resistance. Alpha-blockers may also provide long-term bene­
fits by accelerating programmed cell death in prostate tissue. 
Representative alpha-blockers used to treat BPH include ter­
azosin (Hytrin), doxazosin (Cardura), and tamsulosin (Flo­
max). Alpha-blockers reduce symptom scores by 50% to 60% 
and provide long-term control of the symptoms of BPH. The 
response is seen within weeks (Table 98.3), and there is a 
dose-dependent relation to symptom improvement with tera­
zosin and doxazosin. A titration dosage schedule is recom­
mended when using these alpha-blockers. A first-dose hy­
potensive response complicated by syncope can occur with 
terazosin and can be avoided if the fIrst dose is taken at bed­
time. Weakness, dizziness, and postural hypotension are com­
mon side effects of alpha-blocker therapy and result in dis­
continuation in about 10% of men. The antihypertensive effect 
is much greater in hypertensive than nonnotensive men. The 

Saw palmetto Finasteride 

Weeks to a few months Months 

Side effects Minimal, ejaculatory Dizziness, orthostasis Headache, dyspepsia Minimal, decreased 
dysfunction 110%1, ?CHF libido, impotence 

(5%) 
Efficacy 50% decrease 50% decrease Varies, up to 20% 20% decrease in 

in symptoms in symptoms symptoms 

Dosing schedule No titration, two Titration required 320 mg of lipophyllic Single dose 
dosages extract daily 

Cost $500/yr $360--$400/yr $360/yr $750/yr 
Effect on PSA None None None Reduces by 50% 

CHF = congestive heart failure; PSA = prostatic specific antigen. 
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mean decrease in systolic blood pressure is 18 mm Hg in hy­
pertensive patients, but a drop of only 4 nun Hg occurs in 
normotensive men. Tamsulosin does not require a titration 
schedule and has a lower frequency of orthostasis, although 
ejaculatory dysfunction has been reported. A maximal thera­
peutic effect for a given dosage of alpha-blocker is seen in 4 
to 6 weeks. A degree of concern may be warranted about non­
selective alpha-blockers because of an increase in cardiovas­
cular events observed in patients treated with terazosin for hy­
pertension during the Antihypertensive and Lipid Lowering 
Trial to Prevent Heart Attack (ALLHAT)9 

Androgen Deprivation Therapy 
Benign prostatic hypertrophy does not develop in the absence 
of androgens. The removal of androgens decreases the size 
of the prostate and diminishes the mechanical component of 
obstructive symptoms. Testosterone, the most potent endoge­
nous androgen, requires conversion to its active fonn dihy­
drotestosterone by an intracellular enzyme 5a-reductase. Fi­
nasteride (Proscar), an inhibitor of this enzyme, is approved 
for treatment of BPH. Finasteride is given as a 5-mg dose 
once daily. It is effective in about 40% of patients, reducing 
their symptoms scores by 20%. It is most effective in patients 
with significantly enlarged prostate glands. Finasteride must 
be taken for 3 to 6 months to produce a significant effect. Its 
few side effects include a decrease in libido, ejaculatory dys­
function, and impotence (5%). Finasteride is useful for long­
tenn management, and the symptom alleviation it produces 
has been shown to persist for a minimum of 4 years. There 
is no evidence of an increased benefit from the addition of fi­
nasteride to alpha-blockers alone. 10 

Phytotherapy 
Nonprescription therapy using berbal therapy derived from 
the saw palmetto berry (Semoa repens) is one of the most 
widely used treatments for BPH (also see Chapter 128). Saw 
palmetto may decrease dihydrotestosterone concentration in 
the prostate. Althougb a meta-analysis of 18 randomized tri­
als found it more effective than placebo, many of the studies 
were of short duration and insufficient quality.l1 Inconsis­
tency in the preparation and bioavailability of herbal thera­
pies complicates the detennination of an effective dose. Saw 
palmetto has relatively few side effects. An extract of the 
African plum tree bark (Prostata) is also available, although 
there are few quality studies to support its effectiveness. 

Invasive Therapies 
The most effective treatment for the relief of the symptoms 
of BPH is TVRP, with 80% of treated patients reporting 
"good" resolution of symptoms. 12 There is a 0.2% operative 
mortality and common complications include throm­
bophlebitis, retrograde ejaculation, urinary infection, impo­
tence, and incontinence. The indications for surgical inter­
vention in BPH include progressive symptoms with failure of 
medical therapy, urinary retention, renal failure from ob­
structive uropathy, recurrent UTIs, persistent hematuria, blad­
der calculi, and large bladder diverticuli. 

Transurethral incision of the prostate gland is an effective 

alternative to TURP if the prostate is moderate in size. It can 
be done under local anesthesia. is associated with less blood 
loss, and does not result in retrograde ejaCUlation. 

Additional less invasive options include microwave heat­
ing' electrovaporization, and laser prostatectomy. Although 
these procedures are often perfonned in the outpatient setting 
and are associated with a low rate of complications, they may 
be somewhat less effective than TURP. 

Prostate Cancer 
Adenocarcinoma of the prostate gland is the most common 
noncutaneous neoplasm in men. Every year approximately 
200,000 new cases are identified in the United States. Prostate 
cancer kills about 32,000 men yearly and is second only to 
lung cancer as a cause of cancer deaths in men. The number 
of men dying from prostate cancer in the U.S. began to de­
crease slightly in 1995. The disease is more common and of­
ten more aggressive in African-American men. In relation to 
total deaths from all cancers, prostate cancer is responsible 
for 6% of cancer deaths in whites and 9% in African Amer­
icans. A positive family history of prostate cancer in a first­
degree relative is the most important risk factor for prostate 
cancer.13 Only about 25% of men who develop clinically rec­
ognized prostate cancer die from it; 30% to 40% of men over 
age 50 have clinically silent prostate cancer that never results 
in any health consequences. About 40% of deaths from 
prostate cancer occur in men ages 80 or older. 

Screening for Prostate Cancer 
The American Cancer Society and the American Urological 
Association recommend screening with an annual digital rec­
tal exam beginning at age 40. These groups also recommend 
an annual serum PSA level beginning at age 40 to 45 for 
African-American men or men who have a family history of 
prostate cancer, and for all men starting at age 50. The Amer­
ican Academy of Family Physicians and American College 
of Physicians recommend the physician discuss the risks and 
benefits of screening and decide based on individual patient 
preference. In 1996, the U.S. Preventative Services Task 
Force recommended against screening and it is likely their 
position will not change until 2004, when evidence from ran­
domized controlled trials on the benefit of screening becomes 
available. 

The presence of a hard nodule, significant asymmetry, or 
an area of induration on DRE is suspicious for cancer. PSA 
is an enzyme produced by epithelial cells of the prostate that 
hydrolyzes the ejaculate and bas a function in male fertility. 
The PSA level can be elevated in BPH, prostatitis, prostate 
cancer, prostate trauma, prostate surgery, and after an ejacu­
lation. "Routine" DRE does not raise the PSA significantly. 
The nonnal PSA level is less than 4 ng/mL. Approximately 
20% of men with prostate cancer have a PSA level of 2 to 
4.14 Prostate cancer is rare «1 %) if the PSA is less than 2. 
Reducing the lower limit of PSA to 2.5 ng/mL would to im­
prove the sensitivity of the test. The improvement in sensi­
tivity would be offset by a large increase in false-positive test 



results requiring additional diagnostic tests and producing 
substantial patient anxiety. Levels between 4 and 10 ng/mL 
may be the result of benign or malignant disease, but only 
25% of those in this range will have cancer. As the level rises 
above 10 nglmL the probability of cancer increases to 50% 
or greater. A PSA value above 50 ng/mL is highly sugges­
tive of metastatic disease. In addition to the absolute level of 
PSA, age-specific nonna1levels, the rate of increase of PSA, 
and the ratio of free PSA to total PSA have been used to im­
prove the predictive value; however, there is no conclusive 
evidence to suggest that these techniques be used routinely.15 
A PSA level that increases by 0.75 ng/mUyear or more may 
indicate a developing malignancy. If patients are being treated 
with finasteride, the nonnal value for PSA should be reduced 
by 50%. 

Cancers detected by PSA screening are equivalent in ma­
lignant grade to those diagnosed clinically.16 Radical prosta­
tectomy or radiation therapy are options for treating cancer 
that is confined to the prostate, but more than 10 years is re­
quired before an increase: in survival is evident. The argument 
for screening is based on the concept that surgery or radio­
therapy produces a survival benefit for confined asympto­
matic cancer that is likely to become clinically significant be­
fore the patient dies from another cause. This situation is most 
likely in young patients who harbor silent high-grade tumors. 
It is difficult to justify screening a man who is not expected 
to live at least 10 years. For healthy men under age 70 and 
extremely healthy and vigorous men over age 70, individual 
factors should be weighed in the decision to recommend 
screening. African Americans and men with a family history 
of prostate cancer are at greater risk for cancer, and screen­
ing these groups should confer a larger benefit. The patient 
must be infonned that abnormal findings detected will lead 
to urologic consultation, biopsy, and the possibility of sur­
gery. For patients who are offered screening, the DRE and 
PSA are complementary and should both be performed. Sig­
nificant abnonnalities of DRE or PSA should be referred to 
a urologist for further evaluation. Until 2004, when the re­
sults of randomized prospective trials become available, con­
troversy about the benefit of prostate cancer screening will 
continue. 

Diagnosis and Staging 
The prognosis for prostate cancer depends on the histologic 
grade of the tumor, the PSA level, and whether it is confined 
within the prostate gland. Once the tumor penetrates the cap­
sule and involves adjacent tissues or lymph nodes, eradica­
tion is unlikely. The Gleason system is most commonly used 
to grade the tumor histology. It has a range of scores between 
2 and 10; scores of 2 to 4 indicate well-differentiated (low­
grade), 5 to 7 moderately differentiated, and 8 to 10 poorly 
differentiated (high-grade) malignancies. Either the TMN or 
the Whitmore Jewett (W-J) staging system is used to estimate 
anatomically the size and extent of spread of the tumor. TMN 
stage T3 or W -J stage C and D cancers extend beyond the 
capsule of the prostate and usually cannot be completely re­
moved. It is common for the stage to be more advanced at 
surgical resection than the original estimate. The diagnosis of 
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cancer is confinned by needle biopsy using transrectal ultra­
sonography of the prostate to direct the sampling of six 
anatomic zones (sextant) and any suspicious areas. PSA level, 
chest radiograph, radionuclide bone scan, and computed to­
mography (CT) scanning may be used to estimate the stage 
before planning treatment. 

Treatment 
A primary consideration when choosing the method of treat­
ment for prostate cancer is the likelihood of the tumor short­
ening the patient's life or producing significant symptoms. At 
present there are no definitive randomized trials directly com­
paring the effectiveness of various treatments for localized 
prostate cancer. In the absence of compelling evidence, the 
decision to select surgical or radiation therapy is often influ­
enced by the specialty of the treating physician. 

If the cancer is localized to the prostate, treatment should 
prevent future spread while maintaining bladder, bowel, and 
sexual functions. If the patient has a low-grade confined tu­
mor (Gleason 2-5) and his expected life span is less than 10 
years, "watchful waiting" is a reasonable approach. This strat­
egy may not be appropriate for men under age 65, as their 
cancer is more likely to become symptomatic. Moderate and 
poorly differentiated tumors (Gleason 6 to 10) are more likely 
to become clinically significant. lithe patient's expected life 
span is more than 10 years, radical prostatectomy and radia­
tion therapy are effective treatments in confined prostate can­
cer. 17 Radical prostatectomy has a 0.4% mortality rate, and 
30% to 70% of patients maintain sexual functioning. Urinary 
incontinence develops in 5% to 30% of patients after surgery. 
After successful surgery the PSA level should remain unde­
tectable. Traditional external beam radiation therapy, tbree­
dimensional (3D) conformational treatment planning with 
highly focused bearo therapy, and the implantation of ra­
dioactive seeds into the prostate (brachytherapy) are options 
for the patient who is unwilling to undergo surgery. Acute 
complications of traditional irradiation include proctitis, cys­
titis, urinary retention, and scrotal edema in 30% to 50% of 
patients. Chronic proctitis, diarrhea, and cystitis occur in a 
small percentage given radiation therapy, but 50% are impo­
tent at 7 years following treatment; 3-D conformational radi­
ation therapy and brachytherapy have a lower rate of side ef­
fects than standard external beam therapy. 

Radiation therapy is preferred if complete surgical removal 
of the tumor is unlikely. A Gleason score of 7 or higher, a 
PSA level greater than 20, or evidence the tumor has pene­
trated the prostate capsule (stage T3) is an indication for pri­
mary radiation therapy.IS 

For men who present with prostate cancer that has already 
metastasized to lymph nodes or other sites, palliative therapy 
is all that can be offered. Prostate cancer spreads locally to 
the seminal vesicles and base of the bladder. The obturator 
and hypogastric lymph nodes are often involved. Common 
sites of osteoblastic bony metastases are the spine, pelvis, ribs, 
sternum, and skull. The lung, liver, and adrenal gland are sites 
of visceral metastases. Prostate cancer is influenced by an­
drogens, and about 85% of patients have an objective response 
to androgen removal. Hormonal therapy delays the progres-
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sian of cancer and provides local control for patients with ad­
vanced local disease or high-grade tumors confined to the 
prostate. Androgen removal is also beneficial if the PSA level 
is steadily rising, or when nodal or distant metastases are pres­
ent. Treatment options include orchiectomy, gonadotropin­
releasing honnone agonists (leuprolide/Luproo, goserelin/ 
Zoladex), agents that interfere with androgen binding to cellu­
lar receptors (flutamidelEulexin, bicalutamideiCasodex), and 
adrenal steroid inhibitors (ketoconazole, aminogluthetimide). 
A common combination often referred to as total androgen 
blockade combines a gonadotropin-releasing honnane ago­
nist and an androgen receptor blocker.19 Eventually prostate 
cancer becomes androgen insensitive, and may paradoxically 
respond for a short time to discontinuing androgen blockade. 
Chemotherapy has very limited benefit for disease that has 
become resistant to hormone therapy. Local irradiation can 
achieve temporary control with symptoms of soft tissue or 
bony metastases. 
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Acute Scrotal Pain 
Acute scrotal pain and swelling is a common presentation in 
boys and young men. While there are several causes, it is crit­
ical to rule out testicular torsion early because the likelihood 
of salvage of the torsed testicle diminishes with time. Testic­
ular torsion represents a surgical emergency and the family 
physician must quickly exclude this condition. l Common con­
ditions to be considered causing acute scrotal pain include tor­
sian of a testicular appendage, epididymitis, trauma, hernia, 
hydrocele, and varicocele.2 

A careful history and physical examination will usually nar­
row the differential diagnosis of the acute scrotum. Torsion 
occurs rarely in the neonatal period, and when it does occur, 
it is usually in association with an inguinal hernia. It most 
commonly occurs in young men below age 25, with 85% be­
tween the ages of 12 and 18.3 Torsion of the testicular ap­
pendage tends to occur earlier, usually between the age of 7 
and 12.4 Torsion is typically associated with pain of sudden 
onset, with nausea, vomiting, and swelling of the ipsilateral 
scrotum.5 A history of traWDa does not exclude torsion. 

The most difficult clinical distinction is between acute tor­
sion and epididymo-orchitis. Distinction is important, since 
one may be treated medically while the other needs immedi­
ate surgical intervention. Epididymitis typically occurs in sex­
ually active men below the age of 35, with or without fever 
and pyuria, or in older men with prostate disease. It is likely 
to have a gradual onset over several days as opposed to tor­
sion, which usually presents abruptly with severe pain. 

On physical examination, the patient with torsion appears in 
moderate to severe pain and the inguinal area should be in­
spected for presence of hernias, swelling, or edema. The scro­
tWD should be assessed for discrepancies in size, swelling, 
or erythema of the two sides. Unilateral swelling without 
erythema suggests the diagnosis of hernia or hydrocele. A bigh­
riding testis with an abnormal (transverse lie) [X>sition suggests 

torsion. For both torsion and epididymitis, the affected hemis­
crotum will typically demonstrate significant erythema and 
swelling after 24 hours. With torsion, there is usually an absent 
cremasteric reflex, elicited by stroking the inner aspect of the 
thigh and observing the scrotal response. For both conditions, 
loss of testicular landmarks occurs late in the clinical course. 

Next the examiner should palpate the testicle. With epi­
didymitis, the tenderness and swelling should he posterolateral 
to the testis and the testis itself is usually not tender. Tender­
ness limited to the upper pole of the epididymis suggests tor­
sion of the testicular appendage and may he accompanied by 
a "blue dot" sign, a visible and palpable hard tender nodule.',4 
In early torsion, the entire testis is swollen and tender and is 
usually larger than the unaffected side. If relief is elicited with 
elevation of the scrotum, the diagnosis of epididymitis is more 
likely (Prehn's sign). Iftorsion is suspected, manual derotation 
of the testis away from the midline can he attempted. Prompt 
relief confmns the diagnosis and the patient should he referred 
for orchiopexy as soon as [X>ssible. In equivocal cases, surgi­
cal consultation and possible exploration are indicated.4 

Color Doppler imaging has become the most common di­
agnostic study in the initial evaluation of the acute scrotum 
to differentiate between those cases requiring surgical explo­
ration and those that can be observed or treated medically. It 
has the advantages of ease of use and avoids the time delay 
of nuclear medicine scanning. Color Doppler is able to reli­
ably image acute epididymitis and in cases where there is ev­
idence of diminished or absent blood flow to the testis, prompt 
surgical intervention and exploration is mandatory.l,2,4 

Testicular Cancer 
While testicular cancer accounts for only about I % of all 
cancers in males, it is the most common cancer between ages 
15 and 35 years.6,7 Risk factors associated with testicular 
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cancer include white race, a history of cryptorchidism, tes­
ticular atrophy, and family history' Testicular cancer oc­
curs four to five times more frequently in whites than in 
blacks, and 10% of males diagnosed with testicular cancer 
give a positive history of recent trauma. It is thought that 
this trauma does not cause the cancer, but may help bring 
the cancer to the attention of the patient and physician.9 

There is no association between the incidence of testicular 
cancer and vasectomy. occupational or environmental ex­
posures, or viral illness. 

The largest proportion of testicular cancers are of genn cell 
origin. and are further subdivided into seminomas and OOD­

seminomas. Nonseminomatous tumors include yolk sac, em­
bryonal cell, teratomas, and choriocarcinomas, and surgical 
therapy or chemotherapy is the usual approach. Seminoma­
tous tumors comprise 40% of germ cell tumors and are usu­
ally extremely radiosensitive. 

The most typical presentation in the patient later found to 
have testicular cancer is the discovery of a painless hard lump 
in the testicle. Delay in both presentation by the patient and 
diagnosis by the physician is common, with delays reported 
between 4 and 18 months.lO.n In addition to the painless 
lump, the patient may also present with diffuse swelling or 
hardness in the scrotum or with signs of distant metastases to 
bone or the lungs. Any patient presenting with a testicular 
mass should have an ultrasound of the scrotum and any io­
tratesticular mass should be considered cancer until proven 
otherwise. The staging workup of the new diagnosis of tes­
ticular cancer includes serum markers UJ-subunit of human 
chorionic gonadotropin (HCG), a-fetoprotein (APP), and lac­
tate dehydrogenase (LDH)l, chest x-ray, and computed to­
mographic (CT) scan of the abdomen.12 

Treatment will depend on the cell type and the staging of 
the tumor. Testicular cancer is a highly curable neoplasm with 
an overall survival rate exceeding 95%.13 While testicular 
cancer has a low incidence and excellent cure rate, more is 
needed in prevention and screening by increasing awareness 
of this condition in high-risk groups and encouraging young 
males to perform self-examination. 

Erectile Dysfunction 
Erectile dysfunction is defined as the inability to achieve and 
maintain penile erection sufficient to perform satisfactory sex­
ual activity. A very common problem, it affects 20 to 30 ntil­
lion men in the United States and is present in approximately 
30% of men 40 to 70 years of age. 14,15 The incidence in­
creases with advancing age. This disorder can be character­
ized as organic, psychogenic, or mixed. Organic causes com­
prise over 70% and are associated with many chronic medical 
conditions, including peripheral vascular disease, diabetes, 
hypertension, and liver or kidney dysfunction. Queties about 
smoking and alcohol use along with a detailed medication his­
tory may elicit conunon causes. A history of surgery or trauma 
to the pelvis region may also be contributory. Psychogenic 
causes usually involve partner relationship issues, anxiety, or 
depression. A careful history, including medications and al­
cohol use, and a medical examination, along with targeted 

laboratory studies, are usually sufficient to categorize erectile 
dysfunction.16 

Therapy for erectile dysfunction includes medications, vac­
uum devices, penile therapies, or surgical implants. Psycho­
genic causes may require individual or couples counseling for 
resolution. Sildenafil (Viagra) therapy has a very favorable 
response rate for both psychogenic and organic causes, but 
should be used with caution in patients with known coronary 
disease or patients using nitrate medication. Primary care 
physicians will frequently encounter patients with this com­
plaint and should be able to manage the majority with advice, 
counseling, medications, and support. 

Newborn Circumcision 
Routine newborn circumcision remains controversial. Despite 
efforts by organized medicine to provide accurate and unbiased 
infonnation for parents, precise information about risks and ben­
efits of the procedure and potential hann is not easy to present 
in an informed consent process.17 Some favor the procedure to 
reduce medical problems, including sexually transntitted disease 
and urinary tract infection, while others view circumcision as 
unnecessary and disfiguring. I. Circumcision is probably per­
fonned as much for religious and cultural indications as med­
ical ones, but data demonstrate that it has a low incidence of 
complications and provides modest medical benefits. I7 The use 
of routine anesthesia for this procedure is becoming more com­
mon, particularly among younger physiciansI ' 

Anesthesia for this procedure includes dorsal penile nerve 
block (injecting approximately I mL of I % plain lidocaine 
over the dorsum of the penis at the IO and 2 o'clock posi­
tions), ring block (0.8 mL of plain lidocaine injected in a band 
or ring around the penis, halfway along the shaft), or topical 
anesthetic [lidocaine 2.5%, prilocaine 2.5% (EMLA) cream 
applied around the distal half of the penis and allowed to re­
main for 10 ntinutesl. One study demonstrated that the ring 
block is the most effective, with the topical anesthetic least 
effective. I8 

Techniques used are named for the instruments for cir­
cumcision and include the Hollister-Stier Plastibell, Mogan 
clamp, and Gornco clamp.2O The techniques are not reviewed 
here, as residents are likely to learn one or all three in their 
obstetrics rotations and later with their own continuity pa­
tients. Complications are infrequent, with an incidence of 
0.2%, and include local bleeding, infection, adhesions, penile 
trauma, and poor cosmetic result. 

Phimosis/Paraphimosis 
Phimosis and paraphimosis occur only in uncircumcised or 
partially circumcised males. Paraphimosis refers to the con­
dition in which the foreskin, once pulled back behind the glans 
penis, cannot be returned to its original position. It represents 
a surgical emergency because if left untreated it can have se­
vere consequences.21 Phimosis refers to a nonemergent con­
dition in which the foreskin cannot be completely pulled back 
or retracted. 



Paraphimosis most often occurs in medical settings after 
penile examination or urethral catheterization where the prac­
titioner fails to return the retracted foreskin after the proce­
dure. As the foreskin remains behind the corona, it may swell, 
fonning a tight constricting band. This ring may suhsequently 
impair the flow of blood or lymphatic fluid to and from the 
gJans and the prepuce. If left untreated, this continued 
swelling could compromise blood flow and result in gangrene 
and autoamputation of the glans. 

Patients with paraphimosis typically present with penile 
pain with or without obstructive voiding symptoms. The glans 
appears enlarged and congested with a collar of swollen fore­
skin around the base. A tight band is usually apparent behind 
the head of the penis. There may be a history of recent pe­
nile manipulation, instrumentation, or self-retraction of the 
uncircumcised foreskin. Examination should focus on the 
presence of the foreskin, color of the glans, the degree of con­
striction, and turgor of the prepuce. 

Treatment should focus on reducing the condition as 
quickly as possible, to reduce the penile edema and replace 
the foreskin to its original position. An attempt at immediate 
reduction at diagnosis is appropriate since further delay in­
creases swelling, symptoms, and risk of complications. If un­
successful or too painful, anesthesia may be necessary. Top­
ical anesthetics, including ice, 2% lidocaine gel, or 2.5% 
lidocaine and 2.5% prilocaine (EMLA cream) applied for sev­
eral minutes may help before manipulation. A penile nerve 
block similar to those used in newborn circumcision may be 
necessary. After satisfactory anesthesia and ice application to 
decrease swelling, gentle pressure with the thumbs on the 
glans and fingers wrapped around the prepuce is attempted to 
reduce the trapped foreskin. If unsuccessful, it may be nec­
essary to cut an emergency dorsal slit, similar to the initial 
slit in a circumcision procedure, to release the constricting 
band. Regardless of method of reduction, the patient should 
have a follow-up circumcision to prevent future episodes. 

Phimosis typically occurs secondary to repeated infection 
and scarring and may lead to painful erections along with dif­
ficulties with proper hygiene. Initial mild episodes may be 
treated with antibiotic ointments or topical steroids. The best 
treatment for recurrent episodes is circumcision. 

vasectomy 
Vasectomy is a common procedure performed in family prac­
tice offices and is the safest, simplest, and least expensive 
method of permanent birth control.22 It has a slightly higher 
rate of minor complications over tubal ligation, but tubal fail­
ures can result in ectopic pregnancy, while vasectomy results 
can be checked at any time using sperm counts. 23 Ideally the 
patient and his partner should be seen together for evaluation 
and counseling before vasectomy. The history should include 
information about the patient's marital status, present num­
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consider a spenn bank as an option. The physician should 
fully explain the risks and benefits of the procedure and per­
form a full examination of the scrolum, testes, and inguinal 
areas. Contraindications for vasectomy include a history of a 
bleeding disorder, induding present anticoagulation therapy, 
and local infection. Aspirin should be avoided within 1 to 2 
weeks of the procedure and other platelet inhibitors or anti­
coagulants should be withheld for 3 to 4 days. 

The patient should prepare for the procedure by clipping 
the local hair rather than shaving to avoid postoperative in­
fection and to shower and fully cleanse the genital area on 
the day of surgery. He should not eat for at least 2 hours prior 
to the procedure. The patient is instructed to bring a clean ath­
letic supporter to wear after the procedure until recovery is 
complete. Some clinicians will prescribe a short-acting hyp­
notic, such as lorazepam J mg, 30 minutes to I hour prior to 
the procedure to help with relaxation. 

Techniques and procedures vary considerably, but the "no­
scalpel" method appears to provide the least postoperative 
discomfort and bleeding.24•25 The results are highly depend­
ent on the skill of the surgeon. The typical vasectomy tray is 
a minor surgery set with either a No. 15 blade or the no­
scalpel instruments. The approach is either midline along the 
median raphe of the scrotum or bilateral with two separate 
entry points. Patient size and ease of isolation of the vas on 
each side may influence the preferred approach. Each vas may 
be located and isolated using the three-point method in which 
the vas is elevated with the thumb and forefinger above the 
scrotum and the middle finger beneath (Fig. 99.1). Anesthe­
sia with I % or 2% lidocaine without epinephrine is used to 
anesthetize the skin and is then extended to the cord struc­
tures around the vas, using 3 to 5 mL on each side. To grasp 
and isolate the vas deferens, operators will commonly use the 
no-scalpel clamp. small Allis forceps, or small towel clips. 

When adequate anesthesia is obtained, the vas deferens is 
held in place with a towel clip or the no-scalpel fixation clamp 

B 

ber of children, and motivation for the procedure. Consent for Fig. 99.1. Three-finger method for stabilizing the vas for 
the procedure should emphasize the permanence of the pro- a standard vasectomy. (Courtesy of the Association for 
cedure despite the potential for reversal. Patients should Ufi- Voluntary Surgical Contraception and David Rosenzweig. 
derstand that if further children arc desired, other forms of © 1991 American Urological Association Inc., with per­
contraception would be more appropriate. or the patient could mission.) 
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and the surgeon releases the three-finger grip. With the clamp 
held parallel to the skin and tenting the vas tense against the 
skin, a scalpel or sharp dissecting forceps is used to pierce 
the scrotal skin and separate the layers down to the vas def­
erens. At this point a small hemostat or the sharp dissecting 
forceps may be used to separate the vas from its surrounding 
tissue. With the no-scalpel technique, the sharp tine of the 
forceps is used to skewer the vas and deliver it through the 
wound. The fixation clamp or towel clip is used to grasp the 
isolated vas, the forceps is introduced below the clamp, and 
with gentle pressure the vas is separated from its sheath for 
at least a I-em length. 

The vas deferens is then incised and a small portion is re­
moved. The prostatic end is typically cauterized using a small 
battery-powered cautery and is then allowed to retract within 
the sheath, which is then closed with an absorbable suture. 
The testicular end is usually left outside the sheath to prevent 
revascularization. Studies suggest that there is less postoper­
ative congestion and discomfort if this end is left open. The 
entry site, if entered via the sharp dissecting instrument, may 
not need any suturing or the skin can be closed with one or 
several absorbable sutures. A small amount of antibiotic oint­
ment may be applied and a gauze pad placed for both pro­
tection and pressure on the area. 

After the procedure, postoperative care instructions include 
application of intermittent ice packs to the scrotum for eight 
to 12 hours, bed rest, and scrotal support for 48 hours and 
avoidance of any heavy lifting for at least 1 week. Sexual ac­
tivity may be resumed when the patient feels well but he 
should remember that he is not sterile until at least 15 to 20 
ejaculations after the procedure. A semen analysis should be 
performed at 6 to 8 weeks after the procedure and if no sperm 
are seen, birth control methods may be discontinued. 

Potential complications of vasectomy include bleeding or 
hematoma (1-4%), incisional infection (2--6%), sperm granu­
loma (15--40%), and congestive epididymitis (0.4--6%).22.24.25 

Bleeding, the largest concern for both patient and physician, 
usually can be prevented through good surgical technique and 
careful patient instructions. Most hematomas can be controlled 
initially with ice packs and then with heat after the hematoma 
has organized. They rarely require surgical evacuation. Infec­
tions occur in less than 2% to 6% of procedures and most com­
monly are superficial wound infections, which are easily treated 
with suture removal and topical antibiotics.26 

The Undescended Testicle 
Cryptorchidism, or undescended testicle, is most commonly 
diagnosed as part of the routine newborn examination or dur­
ing well-child care. The rationale for treatment of this fairly 
cornman condition is to prevent the adverse sequelae, in­
cluding decreased fertility, testicular torsion, inguinal hernia, 
and neoplasms of the testicle.27 While it is well documented 
that men with a history of undescended testicle have an in­
creased incidence of testicular cancer, this risk is probably not 
as great as once thought, and while greater than the normal 
population, is in the range of I: 1000 to 1 :2500 of males with 
this history.2s 

Most undescended testicles are present at birth and this 
condition is much more common in premature infants. Up to 
one third of premature males are born with an undescended 
testicle, while only 3% to 5% of term infants are affected. 29 

By 3 months of age the incidence is reduced to 0.8% and does 
not change thereafter. Approximately 20% of infants who 
present with cryptorchidism have at least one nonpalpable tes­
ticle. Through surgical exploration, about one half of non­
palpable testicles are found to be intraabdominal, while the 
rest represent either absent or atrophic testicles. 

Undescended testicles may either be "true" undescended 
testicles (including intraabdominal or anywhere along the nor­
mal anatomic path) or retractile, which are not truly unde­
scended and require no therapy. The physical exam should 
include a general survey for syndromes that may be associ­
ated with cryptorchidism, including Prader-Willi, Kallmann's 
syndrome, or Laurence-Moon-Biedl. The genitalia should be 
examined carefully for hypospadias or ambiguity, signs that 
may point to gonadal dysgenesis or true hermaphroditism. The 
exam should be perfonned with the two-hand technique, one 
hand starts at the hip and sweeps along the inguinal canal, 
while the other palpates the scrotum. The retractile testicle 
will easily be moved into the scrotum, but may again retract, 
while the undescended testicle may be felt along the path. 
Urologic consultation may be required to distinguish the re­
tractile from undescended testicle. If both testicles are non­
palpable, this may suggest a workup for congenital adrenal 
hyperplasia, including ultrasound and hormonal evaluations. 

For the normal infant boy with a unilateral palpable unde­
scended or nonpalpable testicle. referral to urology at 6 
months is indicated. Treatment may involve hormonal ma­
nipulation with human chorionic gonadotropin or surgery, us­
ing laparoscopy or open exploratory surgery.27 
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This chapter discusses genitourinary system disorders not ad­
dressed in prior chapters. There are three main topic areas 
covered: scrotal mass, including testicular and nontesticular 
scrotal pathology; urothelial tumors (bladder cancer); and 
urolithiasis. 

Scrotal Mass 
Some genitourinary (GU) disorders present as a scrotal mass 
and are commonly seen by family physicians for initial eval­
uation and management. These nontesticular masses include 
hydrocele, varicocele, indirect hernia, spermatocele and epi­
didymitis, and testicular masses such as testicular cancer. 

Nontesticular Masses 
Hydrocele and Indirect Inguinal Hernia 
In infants, hydroceles and indirect inguinal hernias are caused 
by incomplete obliteration of the processus vaginalis. This re­
sults in a collection of peritoneal fluid between the parietal 
and visceral layers of the tunica vaginalis surrounding the tes­
ticle. In a communicating hydrocele fluid freely flows 
between the peritoneal cavity and the tunica vaginalis. In a 
noncommunicating hydrocele there is obliteration of the 
processus vaginalis at some point between the peritoneal cav­
ity and the tunic vaginalis. Hydroceles occur more frequently 
on the right and are often bilateraL 1 

Pediatric hernias are present in 10 to 20 per 1000 live births. 
Risk factors include prematurity and low birth weight. Eighty 
percent to 94% of newborns have a patent processus vaginalis; 
most close spontaneously by 1 to 2 years of age. 2 Sudden pres­
entation in an adult of a noncommumcating hydrocele may be 
secondary to torsion, neoplasm, injury, or infection. 

Hydroceles and indirect inguinal hernias usually present as 
a painless swelling in the groin or scrotum. On physical ex-

amination scrotal palpation shows a smooth mass ascending 
up the spennatic cord toward the external inguinal ring. With 
an upright position or Valsalva maneuver, hernia and non­
communicating hydrocele, as well as varicocele, will increase 
in size. Hydroceles are translucent by transillumination. 

In the pediatric age group inguinal hernia or communicat­
ing hydrocele are indications for surgery. In infants noncom­
municating hydroceles often spontaneously close by I to 2 
years of age and should not be repaired until that timc. Adult 
hydroceles require no treatment unless they are uncomfort­
able. Repair is the same for both hydrocele and inguinal her­
nia, being a high ligation of the patent proccssus vaginalis. 

Varicocele 
Dilated veins in the pampinifonn plexus cause a varicocele. 
The majority are left sided resulting from higher pressures on 
the left compared to the right, as the left testicular vein drains 
into the renal vein, whereas the right drains into the vena cava. 
Varicoceles are present in 20% of men and occur in 30% of 
men being evaluated for infertility.3 Repair is indicated for 
infertility and in adolescent boys if testicular growth arrest 
occurs. If onset in an adult is sudden for left-sided varicocele, 
consider renal tumor; if on the right, consider obstruction of 
the vena cava. 

Physical examination reveals the classic "bag of worms" 
posterior and superior to the testicle. In adolescent boys eval­
uation of testicular size is important to determine the need for 
surgical correction. Sonography, a comparative orchidomcter, 
or punched out elliptical rings can be used to determine size. 
A volume difference between the testicles of greater than 2 
cm3 is the minimal requirement for surgical repair. 

Spermatocele and Epididymal Cyst 
A spermatocele or epididymal cyst presents as a painless mass 
superior and posterior to the testicle and is completely sepa-



rate from the testicle. It represents cysts of the rete testes, epi­
didymis, or ductuli efferentes. It requires surgical removal 
only if enlarged and symptomatic. 

Epididymitis 
Epididymitis may cause a painful swelling of the testicle and 
is a common cause of a painful testicle in postpubertal males. 
Presentation is usually of increasing testicular pain and dis­
comfort and can be accompanied by urethral discharge. 
On exam the epididymis is enlarged and may be indistin­
guishable from the testicle. The swelling is tender and may 
be indurated. 

In prepubertal boys and men 35 years and older, bacterial 
urinary tract infection (UTI) is a common cause, probably 
secondary to prostatic reflux. In postpubertal boys and men 
younger than 35 years old, Neisseria gonorrhoeae and 
Chlamydia trachomatis are more common causes. 

Treatment should be directed at the most likely cause. For 
suspected UTI, ciprofloxacin (Cipro) 500 mg orally twice 
daily for 10 to 14 days is usually adequate. In prepubertal 
boys an evaluation of the GU system to include urinary sys­
tem sonography and a voiding cystourethrogram should be 
done.4 When a sexually transmitted disease (SID) is sus­
pected, adequate treatment can be provided with a single dose 
of ceftriaxone (Rocephin) 250 mg given intramuscularly (1M) 
to cover gonorrhea, and doxycycline (Vibrarnycin) 100 mg 
orally twice daily for 10 days to cover Chlamydia. No further 
workup is needed but one should offer STD prevention coun­
seling as well as testing for syphilis and human immunode­
ficiency virus (HIV), and encourage the patient to contact sex­
ual partners for treatment (see Chapter 41). 

Testicular Masses 
Testicular Torsion 
Testicular torsion or torsion of the testicular appendages pres­
ent as a painful testicle that is often enlarged or demonstrates 
a mass. These topics are covered in Chapter 99. 

Acute Orchitis 
Acute orchitis presents with sudden onset of testicular pain 
and high fever, and may be associated with nausea and vom­
iting. On exam the testicle is tender, enlarged, and may be in­
durated. Urinalysis may demonstrate proteinuria or hematuria. 

Pyogenic bacteria and viral infections are the most com­
mon causes. Mumps orchitis occurs in 20% to 35% of cases 
of mumps parotitis and presents 3 to 4 days after onset of 
parotid symptoms.3 Management of acute orchitis includes 
bed rest, scrotal support, ice, and analgesics. If a bacterial 
cause is suspected, appropriate antibiotics should be initiated. 
Spennatogenesis may be permanently diminished but infer­
tility is rare, as only 15% of cases are bilateral. 

Testicular Cancer 
Epidemiology and Risk Factors 
Although relatively infrequent, testicular cancer is the most 
common solid tumor among men between the ages of 20 and 
34 years old. It is estimated that there will be 7200 new tes-
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ticular cancers cases diagnosed in 2001 in the United States.s 

The most important risk factor for testicular cancer is cryp­
torchidism. Cryptorchidism increases testicular cancer risk 
3- to 14-fold, and it has been estimated that 10% of testicu­
lar cancer patients have a history of cryptorchidism. Early or­
chidopexy (before 1 year of age) may reduce, but does not 
eliminate, this increased risk. 

Pathology 
Genn cen tumors account for more than 90% of all testes tu­
mors, the majority of which are classified as pure seminomas 
or nonseminomas. Most nonseminomatous germ cell tumors 
are composed of a combination of the following histologic 
patterns: embryonal carcinoma, teratoma, teratocarcinoma, 
and choriocarcinoma. 

The most common non-germ cell testicular tumors are Ser­
toli and Leydig cell tumors. The majority of these tumors are 
benign. Leydig cell tumors can present with sequelae of in­
creased androgen production such as precocious puberty in 
boys and virilization in girls. 

Diagnosis and Evaluation 
All intratesticular masses should be considered a malignancy 
until proven otherwise. Patients with testicular masses should 
have a scrotal sonogram to confinn the presence of a solid 
intratesticular mass and to evaluate the contralateral testicle. 
For the most part, patients with intratesticular masses should 
undergo radical orchiectomy through an inguinal approach. 
There is no role for needle biopsy, and testicular masses 
should not be removed by a transscrotal approach. Prior to 
orchiectomy, patients should be evaluated with serum tumor 
markers, a-fetoprotein (AFP), and human chorionic go­
nadotropin (,B-HCG). More than 90% of patients with non­
seminomatous genn cell tumors have either an elevated AFP, 
f:l-HCG, or both. In contrast only 10% of seminomas are as­
sociated with an elevated f:l-HCG. AFP is never produced by 
pure seminomas, so patients with elevated an AFP should be 
treated as through they have nonseminomatous tumors. 

Germs cell tumors spread sequentially to the retroperitoneal 
lymph nodes and then to other distant sites. Patients with a 
diagnosis of a genn cell neoplasm should be staged with an 
abdominal computed tomography (Cf) scan and chest radi­
ographs. Other serum markers such as lactate dehydrogenase 
(LDH) can provide useful prognostic information as well. 

Treatment 
The development of cis-platinum-based chemotherapy for 
testicular cancer has made cure possible in most cases. To­
day, treatment decisions are based on maximizing chance for 
cure while reducing treatment-related morbidities. The pri­
mary treatment for all testicular tumors is radical orchiectomy. 
Subsequent treatment depends on histology and clinical stage. 

Seminoma is very sensitive to radiation, and effective doses 
can be delivered with minimal morbidity. Therefore, even 
though only 15% of patients with clinical stage I seminoma 
have micrometastatic lymph node involvement, it is recom­
mended that most of these patients receive a low dose of ad­
juvant radiation to the retroperitoneum. Patients with lymph 
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node metastasis <5 em in diameter are also treated with 
radiation. Patients with bulky adenopathy 25 em or distant 
disease, are treated with three to four courses of cis­
platinum-based chemotherapy. 

Nonseminomas are less sensitive to radiation than semino­
mas but respond very well to cis-platinum-based chemother­
apy. Treatment options for stage I nonseminomas include 
retroperitoneal lymph node dissection (RPLND), surveillance, 
or primary chemotherapy. 

Treatment recommendations are based on histologic fea­
tures of the primary tumor as well as patient's desires to avoid 
treatment-related side effects. Approximately 30% of patients 
with clinical stage I disease have micrometastatic lymph node 
involvement, but the presence of more than 50% embryonal 
elements or lymphovascular invasion increases this risk to 
greater than 50%.6 Although RPLND is a major surgical pro­
cedure, it can now be performed with minimal morbidity. De­
velopment of "template" dissection techniques preserves the 
sympathetic chain so that the patient's seminal emission and 
antegrade ejaculation will be retained. 7 Patients with patho­
logic stage II disease following RPLND are usually treated 
with two cycles of platinum-based chemotherapy. Observa­
tion protocols can achieve cure rates similar to that ofRPLND 
but require intensive follow-up with serum markers, chest 
x-ray (CXR), and abdominal CT scan every 2 to 4 months for 
2 years and yearly for an additional 3 years.8 Another poten­
tial disadvantage of surveillance is that patients who develop 
recurrences require three to four rather than two cycles of 
chemotherapy. The addition of a third and fourth cycle in­
creases morbidity substantially. Although excellent cure rates 
can also be achieved with primary chemotherapy, long-term 
morbidity has yet to be determined. 

All patients with stage II or higher non-seminomas should 
be treated with three to four cycles of cis-platinum-based 
chemotherapy. Patients with persistently elevated tumor 
markers following orchiectomy are presumed to have resid­
ual metastatic disease and should be treated with chemother­
apy. Those with residual retroperitoneal masses larger than 3 
cm usually undergo a postchemotherapy RPLND. 

Urothelial Tumors (Bladder Cancer) 

Epidemiology and Risk Factors 
It is estimated that in 2001, 54,300 people (39,200 men and 
15,100 women) will be diagnosed with, and 12,400 people 
(8300 men and 4100 women) will die from, bladder cancer 
in the U.S.5 Bladder cancer is the fourth most common non­
cutaneous malignancy among men in the U.S., representing 
4% of all male cancer cases. Among women, bladder can­
cer is the eighth most common cancer and accounts for 2% 
of all cases diagnosed. The incidence of bladder cancer 
increases with age in men and women. The median age at 
the time of diagnosis is 69 years for men and 71 years for 
women.9 

The most significant risk factor for bladder cancer is ciga­
rette smoking. It has been estimated that cigarette smoking 
accounts for approximately 60% of all bladder cancer cases,lO 

and increases bladder cancer risk by 2.5_fold. ll •12 Occupa­
tional exposures can also be important risk factors for blad­
der cancer; aniline and other chemical dyes, combustion gases 
from coal, and heavy metals have all been implicated. 13 Con­
sumption of large quantities of phenacetin-containing anal­
gesics can lead to bladder cancer development as long as 25 
years from the time of exposure. Although some have sug­
gested that coffee and artificial sweeteners may increase blad­
der cancer risk, this has never been shown in a case-controlled 
epidemiologic study. Patients treated with cyclophosphamide 
(Cytoxan) have up to a ninefold increased risk, with a latency 
period of 6 to 13 years after the exposure. 14 Studies have 
shown that administration of 2-mercaptoethanesulfonic acid 
(Mesna) can reduce the carcinogenic properties of cyclophos­
phamide. Pelvic irradiation can also increase bladder cancer 
risk by as much as twofold. IS 

Pathology 
The vast majority of bladder cancers diagnosed in the U.S. 
are transitional cell carcinomas. These tumors can manifest 
in a variety of growth patterns including papillary, sessile, 
nodular, and flat. Histologic grading is primarily based on the 
degree of anaplasia of the tumor cells. Multiple grading 
schemes have been used; most commonly tumors are grouped 
into three grades-low, moderate, and high. There is a strong 
correlation between tumor grade and stage, such that low­
grade transitional cell carcinoma is most commonly superfi­
cial and high-grade tumors most commonly invasive. Histo­
logic grade is also a strong predictor of tumor aggressiveness 
and the risk of disease progression with low-grade tumors is 
10% compared to 50% for high-grade tumors. There is a 
strong correlation between histologic grade and stage. Carci­
noma in situ (CIS) is characterized microscopically by cellu­
lar atypia confined to the urothelium. This premalignant le­
sion is the precursor lesion to a high-grade invasive bladder 
cancer and its presence in association with noninvasive tumor 
portends a poor prognosis. 

Squamous cell carcinoma accounts for 3% to 7% of blad­
der cancers in the U.S.9 and 80% in Egypt. Chronic infection 
with Schistosomiasis haematobium is the cause of most 
Egyptian bladder cancers. In nonendemic regions such as the 
U.S., squamous cell carcinoma of the bladder is most com­
monly the result of chronic irritation from long-term (many 
years) indwel1ing Foley catheter, chronic infections, or blad­
der diverticulum. Adenocarcinoma of the bladder is rare, ac­
counting for fewer than 2% of all bladder cancers. Most com­
monly adenocarcinoma of the bladder develops from an 
urachal remnant or in patients who were born with bladder 
exstrophy. 

Location 
The vast majority ofurothelial malignancies occur in the blad­
der. Upper tract (ureters and collecting system) tumors occur 
in 2% to 3% of patients with bladder tumors, while 30% to 
75% of upper tract tumors have associated bladder tumors. 
Bilateral involvement occurs in 2% to 5% of all patients with 
upper tract transitional cell carcinomas. 



Diagnosis and Staging 
Hematuria is the most common presenting sign or symptom of 
bladder cancer. Other less common signs include urinary fre­
quency, irritability, and dysuria, Although the vast majority of 
bladder cancers are associated with microscopic hematuria, the 
hematuria frequently is intennittent and a negative urinalysis 
does not exclude bladder cancer. AU patients with hematuria 
should be evaluated with a urine cytology, cystoscopy, and in­
travenous urogram. Those with gross hematuria should be fur­
ther evaluated with a renal sonogram or cr. 

Cystoscopy is the primary diagnostic tool for bladder can­
cer, and the cystoscopic appearance of a tumor can usually pro­
vide significant diagnostic and prognostic clues regarding the 
grade and stage of the tumor. Low-grade superficial tumors ap­
pear as delicate fronds, while high-grade invasive tumors ap­
pear like a solid mass, usually with areas of necrosis. A 
transurethral resection is pedormed to confirm the diagnosis 
and to deterntine the tumor stage, The primary goal of staging 
is to determine if the cancer is superficial or invasive. Super­
licial tumors (Ta) are confmed to the mucosal layer of the blad­
der while invasive tumors extend into the muscle ('1'2) or 
perivesicle fat (TI). Tumors extending into the submucosa or 
lamina propria (Tl) are technically considered noninvasive, but 
since these tumors are likely to progress to "muscle invasive" 
disease these patients must be followed more closely than those 
with Ta tumors. Furthermore, since transurethral resection can 
frequently understage patients, particularly those with high­
grade tumors, it is critical to biopsy an adequate sample ofblad­
der muscle to reliably exclude the presence of muscle-invasive 
disease. Frequently patients with high-grade Tl disease are 
treated as if they had muscle-invasive disease. 

CT examination of the abdomen and pelvis should be ob­
tained in patients with muscle-invasive bladder cancer (T2 or 
higher) andlor high-grade disease to evaluate the perivesicle 
soft tissue, pelvic and retroperitoneal lymph nodes, as well 
as the liver and adrenal glands. CT scans are relatively un­
re~iable in detennining depth of tumor invasion and may 
fall to detect lymph node metastasis in up to 40% of patients 
with them. 

Intravenous urograms or retrograde ureteropyelograms 
should be obtained in all patients with bladder cancer to ex­
clude the presence of an upper tract transitional cell carcinoma. 

Treatment 
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studies have shown that BCG may reduce progression rates 
and improve long-tenn survival among bladder cancer pa­
tients, but other studies have not. Intravesical chemotherapy 
can also be effective in reducing recurrences rates and the 
most commonly used agent is mitomycin C. 

Invasive Disease 
The standard treatment for muscle-invasive bladder cancer is 
radical cystoprostatectomy (removal of bladder, prostate, and 
seminal vesicles) for men and anterior exenteration (removal 
of bladder, uterus, ovaries, and cuff of vagina) in women. The 
recurrence rate after radical cystectomy is dependent on 
pathologic stage, but the overall lO-year recurrence free sur­
vival in contemporary series is 66%.18,19 The early compli­
cation rate and perioperative mortality after cystectomy is 
28% and 3%, respectively19 Partial cystectomy is rarely per­
fonned because of the high risk for local recurrence. Bladder 
salvage protocols that involve "aggressive" transurethral re­
section, external beam radiation, and chemotherapy have been 
evaluated, but to date long-term results are less favorable than 
for radical cystectomy. 20 

Urinary reconstruction following cystectomy is an important 
component in the management of patients with invasive blad­
der cancer. An ileal conduit is a small segment of ileum that is 
brought up to the abdontinal wall as a stoma and allowed to 
drain freely into an appliance, Recently continent uriuary di­
versions have become popular and there are a wide variety of 
types that use either small or large bowe1 or a combination of 
both. Continent cutaneous diversions involve creation of a 
catheterizable stoma on the alxlominal wall. Orthotopic diver­
sions in which the reservoir is connected directly to the native 
urethra provide the best opportunity to dramatically lessen the 
impact of cystectomy on quality of life. These diversions can 
be petfonned successfully in men and women. Radical cystec­
tomy can be accomplished with preservation of the neurovas­
cular bundles in men and the vagina in women. Thus nonnal 
urinary and sexual function can be retained despite curative ther­
apy for invasive bladder cancer. The most common long-tenn 
complication from all types of urinary diversions is ureteroen­
teric anastomotic strictures, so patients must be followed closely 
for the development of hydronephrosis and/or deterioration of 
renal function. Patients with continent diversions can develop 
hyperchloremic metabolic acidosis and vitamin B12 deficiency. 

Superficial Disease Urolithiasis 
The majority of patients with superficial tumors can be ef-
fectively treated with transurethral resection alone. Patients Urolithiasis is a common problem that family physicians 
with recurrent or multifocal superficial transitional cell car- manage and need to distinguish from other causes of abdom­
cinoma as well as those with CIS should receive adjuvant in- inal and flank pain. Conditions that may be similar to or mimic 
travesical therapy. Bacille Calmette-Guerin (BCG) is the most renal colic include cholecystitis, dissecting abdominal aortic 
effective and most commonly used fonn of intravesical im- aneurysm, appendicitis, diverticulitis, colitis, ovarian pathol­
munotherapy.16,17 A standard course ofBCG consists of six ogy, testicular pathology, ectopic pregnancy, hernia, consti­
weekly instillations. For those patients who fail a single course pation, and ureteral tumors. 
of BCG, a second course can be administered safely and ef-
fectively, Overall, BCG reduces tumor recorrences rates from Epidemiology 
around 50% to 20%. Among patients with CIS, BCG induces Lifetime risk of developing urolithiasis is approximately 12% 
durable complete responses in 50% to 70% of cases. Some in white rnales.21 In the U.S. urolithiasis is twice as prevalent 
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in the southeast 22 It is two to three times more common in 
males than females. and affects Caucasians more than Asians 
and blacks. Incidence peaks between 30 and 50 years old and 
recmrence rates are as high as 40% to 75% over 25 years. 
Frequency of different stone types varies greatly with the pop­
ulation studied. In the U.S. calcium stones are by far the most 
common, with calcium oxalate stones accounting for 36% to 
76%, and calcium phosphate stones accounting for 6% to 
20%. Less common are mixed type, magnesium ammonium 
phosphate (struvite), uric acid, and least common cystine 
stones.22 

Etiology 
Diseases such as primary hyperparathyroidism, type 1 renal 
tubular acidosis (RTA), Crohn's disease, primary hyperox­
aluria, and cystinuria are associated with recurrent urolithia­
sis but account for less than 5% of patients with stone dis­
ease. An etiology for urolithiasis can be determined 97% of 
the time after an appropriate worknp. Etiologies of urolithia­
sis are listed in Table 100.1. Metabolic abnormalities account 
for the majority of disease. Sixty percent of calcium stone dis­
ease is caused by idiopathic hypercalciuria. Hypemricosuria. 
followed by hypocitraturia and hyperoxaluria, are the next 
most common metabolic abnormalities causing disease. Med­
ications that may also playa role in stone disease include in­
dinavir (Crixivan), acetawlamide (Diamox), and triamterene 
(Dyrenium). 

Presentation 
Urolithiasis causes pain when a stone partially or completely 
obstructs the collecting system or ureter. Distal ureteral stones 
may be associated with dysuria, frequency, and penile or labial 
pain. Classically the patient presents with severe, colicky, uni­
lateral flank or lower abdominal pain. The pain may radiate to 
the groin, scrotum, or labia, and be associated with nausea and 
vomiting. Fever is present when associated with UTI. 

Evaluation 
A thorough history including present symptoms, medical his­
tory (gouty diathesis, bowel disease), medications (prescrip­
tions, over the counter, and supplements), diet, and family 
history of stone disease or related illnesses is necessary. Phys-

Table 100.1. Etiologies of Urolithiasis 
Idiopathic hypercalciuria (absorptive types I and II) 
Renal hypercalciuria 
Unclassified hypercalciuria 
Cystinuria 
Primary hyperparathyroidism 
Hyperuricosuria 
Gouty diathesis 
Infection lithiasis 
Renal tubular acidosis type 1 
Hypocitraturia 
Hypomagnesuria 
Hyperoxaluria 

ical exam should focus on the flank, abdomen, groin, and gen­
itals, and pay careful attention to other possible diagnoses. 
Urinalysis with urinary pH and microscopic examination for 
crystals should be done and urine culture obtained to evalu­
ate for coexistent infection. Diagnostic imaging is the next 
step in evaluation. Where available, uneuIumced helical CT 
is the test of choice with reported sensitivity of 95% to 100% 
and specificity of 94% to 96% in diagnosing orolithiasis. Ad­
vantages of this imaging teclmique include avoidance of in­
travenous contrast, short duration (approximately 5 minutes 
to perfonn), ability to visualize all stone types, localization 
of stone within the ureter, identification of secondary signs 
of obstruction when a stone has recently passed, and ability 
to diagnose other abdominal and pelvic pathology when 
urolithiasis is not present.23 Using Hounsfield density helical 
CT allows one to differentiate uric acid, cystine, and calcium­
containing stones from one another, and to subtype calcium 
stones. 

Plain radiography has numerous limitations in the initial 
workup of urolithiasis. Only calcium containing stones are ra· 
diopaque and calcifications seen on plain radiograph mayor 
may not be associated with the urinary system. Sensitivities 
as low as 59% have been reported for plain radiography in 
detecting urolithiasis. 

Intravenous urography (IVU) has been the standard for the 
diagnosis of urolithiasis and when unenhanced helical CT is 
unavailable remains the imaging study of choice. IVU can 
usually detect ureteral obstruction based on dilation of the col· 
lecting system or ureter, a delayed nephrogram or delayed ex­
cretion of contrast. NU is limited in that signs of obstruction 
may not appear acutely, radiolucent stones cannot be visual­
ized, and many other causes of abdominal pain cannot be eval­
uated. Intravenous contrast is necessary when perfonning an 
IVU and can cause postcontrast nephropathy and numerous 
systemic reactions. Ultrasound can playa role in visualizing 
dilation of the collecting system but has poor sensitivity for 
detecting stones in the ureter. 

Approach to Management 
Once a diagnosis of acute urolithiasis has been established, 
management is directed by the location and size of the stone 
as well as complicating factors such as urosepsis or renal fail­
ure. Immediate urologic consultation is recommended in the 
setting of urolithiasis with urosepsis, anuria. or renal failure, 
as well as with refractory pain and overall poor medical sta­
tus. Patients with urosepsis require immediate drainage by 
percutaneous nephrostomy or retrograde ureteral stent inser­
tion. In the absence of the conditions stated above. stone size 
detennines the next step. Ureteral stones with a width of;5;5 
mm can be managed conservatively and when 4 mm or less 
will spontaneously pass in 80% of patients. Patients with 
ureteral stones >5 mm in width require urologic consultation 
as rates of spontaneous passage are only 35% and fall to 25% 
when stones are 7 mm in width. 

Patients with stones <5 mm in width may be selected for 
conservative management. Adequate analgesia and maintain­
ing urine volumes greater than 2 L a day are essential. Pa­
tients should be instructed to strain their urine and bring in 



any stones for analysis and should follow up immediately for 
symptoms of urosepsis. Stone passage may be monitored with 
weekly plain radiographs, and a urologic referral made if 
stones are not passed within 4 to 6 weeks. 

Analgesia 
Adequate control of pain often requires a combination of non­
steroidal antiinflammatory drugs (NSAIDs) and narcotics. 
Commonly used NSAIDs include ketorolac (Toradol) 10 mg 
orally every 4 to 6 hours, diclofenac (Voltaren) 50 mg orally 
every 8 hours, ibuprofen (Motrin, Advil) 800 mg orally every 
8 hours, aspirin 650 mg orally every 4 hours, and in· 
domethacin (Indocin) 50 mg orally every 8 hours. NSAIDs 
must be held for 3 days prior to extracorporeal shock-wave 
lithotripsy (ESWL) because of antiplatelet effects and risk of 
bleeding and aspirin should be held for 7 days prior to ESWL. 
The newer cyclooxygenase-2 inhibitors may also be effective 
for analgesia with less antiplatelet effects. Narcotics used for 
breakthrough pain include meperidine (Demerol) 50 mg orally 
every 3 to 4 hours as needed, hydrocodone 10 mg with acet· 
aminophen 500 mg (Lortab 10/500) orally every 4 to 6 hours 
as needed, oxycodone 5 mg with acetaminophen 325 mg (Per· 
cocet 5/325) orally every 4 to 6 hours as needed, and codeine 
30 mg with acetaminophen 300 mg (Tylenol with codeine No. 
3) orally every 4 to 6 hours as needed. An antiemetic such as 
promethazine (Phenergan) 2S mg orally every 4 to 6 hours 
may also be helpful. 

Urologists have a number of different modalities available 
for stone removal or destruction, when such intervention is 
needed. Stone location and size will determine the optimal 
procedure. ESWL is a minimally invasive procedure effec­
tive for calculi <1 cm in the ureter and <2 cm in the kidney. 
Basket retrieval through a cystoscope or ureteroscope is in­
dicated for lower ureteral stones not amenable to ESWL. 
Larger stones may be treated with percutaneous nephrolitho­
tomy alone or in combination with ESWL. Staghorn renal cal­
culi should always be treated because of their high compli­
cation rates. Asymptomatic renal stones do not require 
treatment but become symptomatic in 50% of patients over 
5 years. 

Metabolic Evaluation 
All patients with stone disease should have a basic workup to 
identify underlying metabolic or environmental factors caus­
ing stone formation. A more extensive workup is recom­
mended for patients with recurrent stone disease and initial 
stone disease with risk factors (family history of stones, gout, 
nephrocalcinosis, bowel disease, concomitant UTI).24 

Pak: and Resnick24 suggest a four-step evaluation process 
for a thorough workup and a one-step minimum evaluation 
for all patients. Minimal evaluation should include urinalysis 
with urine culture, stone analysis when possible, and serum 
calcium, phosphorus, uric acid, creatinine, and electrolytes. 
When stone analysis confirms a cystine stone, cystinuria is 
diagnosed. Struvite stones are diagnostic of infection lithia­
sis. Uric acid stones indicate hyperuricosuria or a condition 
associated with low pH such as gout or chronic diarrhea. Cal-
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cium phosphate stones are seen with primary hyperparathy­
roidism, RTA, and sodium alkali therapy. Calcium oxalate 
stones, which are the most common, are seen in numerous 
conditions and of less help in confirming a diagnosis. Primary 
hyperparathyroidism will show elevated serum calcium and 
low phosphate. RTA is associated with hypokalemia and 
metabolic alkalosis. Gouty diathesis is often associated with 
elevated serum uric acid. 

Step two, when indicated, includes a 24-hour urine collec­
tion for a stone risk profile (commercially available) on a pa­
tient's customary diet. The stone risk profile includes urine 
calcium, oxalate, uric acid, citrate, pH, total volume, sodium, 
sulfate, phosphorus, magnesium, and urinary saturation of cal­
cium oxalate, brushite, monosodium urate, and uric acid. 

Step three involves dietary modifications based on the re­
sults of step two and an increase of fluid intake to maintain 
a urine volume of >2 L a day. After I week the stone risk 
profile is repeated. Dietary modifications include a sodium 
restriction of 200 mEq daily for all patients. If urinary oxalate 
is >45 mg per day, patients should avoid tea, spinach and 
dark roughage, chocolate, and nuts, and take no more than 
500 mg of vitamin C daily. When urinary calcium is >250 
mg per day, a moderate calcium restriction is recommended. 
Protein intake should be limited if uric acid levels are >700 
mg per day or if sulfate levels are > 30 mmol per day. When 
urinary pH, citrate or potassium are low, patients should be 
instructed to increase intake of potassium-rich citrus fruits like 
grapefruit, orange, and cranberry. 

In step four the two completed stone profiles are compared, 
and if abnormalities are corrected by dietary modification and 
increased hydration, then environmental changes are recom­
mended. If abnormalities persist, then patients are determined 
to be metabolic, and appropriate treatment is initiated. 

Treatment 
All patients are recommended to drink a minimum of 2 L of 
fluid a day. eat a diet high in potassium-rich citrus fruits, and 
to restrict intake of protein, oxalate, and sodium. 

Hyperca/ciuria 
Patients with hypercalciuria (>250 mg per day) associated 
with hypercalcemia should be evaluated for primary hyper­
parathyroidism. When hypercalciuria is seen with excess uri­
nary sodium, dietary restriction of sodium 100 mEq per day 
is recommended. Absorptive hypercalciuria or renal hyper­
calciuria are the probable causes when the above-mentioned 
conditions are not present. Both can be treated with thiazides 
such as trichlormethiazide (Metahydrin) 4 mg daily with 
potassium citrate 20 mEq twice daily. Doses of potassium cit­
rate may be adjusted based on follow-up serum potassium and 
urinary citrate levels. 

Hyperoxaluria 
Hyperoxaluria (>45 mg per day), if not secondary to excess 
intake of oxalate, is seen with inflammatory bowel disease, 
small bowel resection, and intestinal malabsorption of fat. Di­
etary restriction of oxalate is the main form of treatment. 
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Hypocitraturia 
Mild to moderate hypocitraturia (100-320 mg per day) is usu­
ally secondary to high intake of animal proteins and is best 
treated with dietary restriction and potassium citrate 20 mEq 
twice daily. Severe hypocitrantcia «100 mg per day) is seen 
with chronic diarrhea and complete distal RTA. Correction of 
the diarrhea should he attempted and potassium citrate 20 to 
40 mEq twice daily may be given. 

Hyperuricosuria 
Hypentricosuria (>700 mg per day) without elevated serum uric 
acid is found with excess intake of purines from animal protein. 
Along with dietary modification, allopurinol (Zyloprim) 300 mg 
daily and potassium citrate may he useful in preventing futther 
stones. Elevated serum uric acid with hypentricosuria and low 
urinary pH is found in patients with gouty diathesis. Allopuri­
nol 300 rug daily, along with potassium citrate if urinary pH is 
low, are recommended (also see Chapter 123). 

Prevention of Urolithiasis 
By taking a thorough history that includes medical conditions, 
diet, and family history, physicians can identify patients at 
risk for urolithiasis. These patients should be advised to max­
imize fluid intake; avoid dehydration; moderate sodium, pro­
tein, and oxalate intake. These patients warrant special atten­
tion when placed on medications that are known to increase 
their risk for stone disease. 
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Hormonal Contraception 

Oral Contraceptives Pills (Combined Dose) 
The suppression of follicle-stimulating hOl111one (FSH) by 
oral contraceptive pills (OCPs) is caused by the negative feed­
back of ethinyl estradiol (BE) on the pituitary. Implantation 
is inhibited by altered development of the endometrium, ren­
dering it less favorable for implantation. Cervical mucus also 
thickens, making it more difficult for spel111 penetration. The 
first year failure rate for typical users is 3%. Smoking may 
impair the effectivene~s of OCPs through an anti estrogenic 
effect, and escape ovulation could occur. J 

Over 1 million unintended pregnancies are related to OCP 
use, misuse, or discontinuation. Depending on the population, 
discontinuation rates may be high by the end of the first year 
especially if abnonnal bleeding is present. Smokers who use 
OCPs with 20 to 30 p,g of EE report spotting or bleeding at 
a significantly higher rate than nonsmokers.2 Therefore, 
smokers may be more likely to discontinue OCPs and incur 
higher rates of unintended pregnancy. 

Since OCPs were first marketed, the amounts of estrogen 
and progesterone have been significantly reduced. This is im­
ponant because adverse reactiom, are dose-related. The 
amount of estrogen most commonly administered is 30 to 35 
p,g of EE daily. The ultralow-dose OCPs containing s20 p,g 
of EE were introduced to address the continuing concern that 
the dose of estrogen is related to the risk of myocardial in­
farction (MI), stroke, and venous thromboembolism (YTE). 
The decrease in cardiovascular risk has to be balanced with 
an acceptable efficacy rate. Tn a study of 1708 women taking 
a low-dose OCP (100 I-'g levonorgestrel, 20 I-'g EEl, 18 preg­
nancies occurred during 26,554 cycles, of which six were due 
to subject noncompliance. 3 Results of this study provided ev­
idence that reducing the estrogen and progestin dose did not 
compromise contraceptive efficacy. The overall safety profile 

of the ultralow-dose regimens is similar to OCPs containing 
35 p,g ofEE. The ultralow-dose OCPs also provide menstrual 
cycle control equivalent to that obtained with triphasic com­
binations and a 75% higher EE dose.4 

Cancer 
Concern about cancer remains a significant reason why 
women fear taking OCPs. Protection of OCPs against some 
gynecologic cancers is largely unknown by the pUblic. The 
conclusion of an analysb of 54 epidemiologic studies is that 
there is no overall association between breast cancer and OCP 
use. 5 Age of user, duration of use, dosage, and family history 
were not found to be associated with breast cancer risk. A 
40O/C decrease in the incidence of epithelial ovarian cancer in 
OCP users has been observed. fl Results suggest that 5 years 
of OCP u::.e by nulliparous women can reduce their ovarian 
cancer risk to that of parous women who never used OCPs. 
Women who llsed OCPs for at least 12 months have an age­
adjusted relative risk of endometrial cancer of 0.6.7 Signifi­
cant comroversy exists about the association, if any, of OCPs 
with cervical cancer. Much of the early data were confounded 
because of the failure to control for the presence of human 
papillomavirus. OCPs may increase thc risk of adenocarci­
nomas of the cervix more than squamous disease. K 

Cardiovascular Disease and OCPs 
Women who smoke and use OCPs have the highest risk of 
death from cardiovascular (CY) disease.9 The risk of death 
attributable to smoking among young women not using OCPs 
is approximately 16 times higher than the risk attributable to 
OCP use in nonsmokers. From these data, it is recommended 
that women older than 35 should not use OCPs if they smoke. 
Even heavy smokers who use low-do>;e OCPs carry lhe "arne 
risk as tho:o.e using higher-dose OCPs. The low-dose OCPs do 
not reduce the risk in heavy smokers, and the current warn­
ing on OCP package inserts is still appropriate. 
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Many of the current recommendations are based on stud­
ies of older higher dose OCPs and in women with significant 
risk factors for CV disease. Current use of low-dose OCPs 
appears to be unrelated to an increased risk of MI among non­
smokers and cven light smokers, but users who smoke heav­
ily are at greatly increased risk. iO In a pooled analysis of 
women aged 18 to 44 with incident MI who had no prior his­
tory of ischemic heart disease or CV disease, there was no 
evidence of an increased risk of MI associated with use of 
low-dose OCPS.ll In the one study that found a five-fold in­
creased risk of MI associated with current OCP use, the in­
creased risk probably reflected the more frequent use of OCPs 
by women with CV risk factors who had undergone less 
screening such as routine blood pressure evaluations. 12 In the 
pooled analysis data, there was no evidence of interaction be­
tween current OCP lise and cigarette smoking, in contrast with 
earlier studies performed with higher-dose OCPs. The dis­
crepancy between the results of the World Health Organiza­
tion (WHO) study and the pooled U.S. studies may reflect un­
measured hypertension among smokers in the WHO study. 

There is an increased risk of VTE among OCP users. 1] In 
1995, three case-control studies linked the use of OCPs con­
taining desogestrel or gestodene with an increased risk of non­
fatal VTE compared to those containing levonorgestrel. This 
represented an increase of 10 to 15 cases of VTE in nonusers 
of OCPs to 20 to 30 cases per 100,000 in women using these 
formulations. A fourth study evaluated 12 OCP formulations 
and demonstrated no risk differences of VTE among the var­
ious OCPs including those containing gestodene and deso­
gestrel. The minor changes in levels of the natural anticoag­
ulant proteins sometimes observed with OCP use may be 
insufficient to trigger thrombosis unless an inherited clotting 
deFect exists. In summary, OCPs containing the third-gener­
ation progestins appear to produce minor effects on coagula­
tion and present a relatively low thrombotic risk to non­
smokers with no clotting defects. 

The risk of developing deep vein thrombosis (VT) appears 
to be greatest in the first 6 months and the first year of OCP 
useP Women who developed VT in the early periods of use 
were more often thrombophilic, which increased the risk 19-
fold in the first 6 months. Women with inherited clotting de­
fects who used OCPs more often and sooner developed VTs. 
However, the inherited clotting defects explain only part of 
the effect. When women continue to usc OCPs, their risk of 
developing VT does not disappear and is also present in those 
who have no inherited defect. 

The American College of Medical Genetics recommends 
factor V Leiden testing in women with recurrent VT or VT 
in unusual sites and those with VT during pregnancy or while 
using OCPS.14 Testing for prothrombin 20210A and plasma 
homocysteine levels should also be included. Mutations in the 
prothrombin gene and the factor V gene are associated with 
cerebral thrombosis.1 5 The use of OCPs is strongly and in­
dependently associated with cerebral-vein thrombosis. The 
presence of the prothrombin gcne mutation and OCP use in­
creases the risk of cerebral-vein thrombosis by a factor of 20. 
It is recommended that carriers of the prothrombin gene mu­
tation who have had an episode of thrombosis discontinue 

Table 101.1. Noncontraceptive Benefits of Oral 
Contraceptive Pills (OCPs) 

Decreased rate of hospitalization for pelvic inflammatory disease 
Decreased rate of fibrocystic breasts and fibroadenomas 
Decreased rate of functional ovarian cysts 
Decreased rate of dysfunctional uterine bleeding and anemia 
Increased bone mass density in patients with amenorrhea 
Protection against uterine and ovarian cancer 

OCPs. Asymptomatic carriers should be counseled about al­
ternative methods of contraception. 

A meta-analysis was performed on 16 studies evaluating 
the association between ischemic stroke and OCP use. 16 

Eleven studies showed a significant association between cur­
rent OCP use and ischemic stroke risk. The risk persisted for 
low-estrogen preparations in population-based studies that 
controlled for smoking and hypertension, suggesting that cur­
rent OCP use is a risk factor for ischemic stroke. The analy­
sis also indicated that the ischemic stroke risk of OCP use is 
independent of smoking, hypertension, migraine history, and 
age. Based on these data, an OCP user's annual stroke risk 
would be expected to increase from 4.4 to 8.5 per 100,000 
cases. This increased risk must be balanced with the known 
health benefits of OCP use (Table 10 l.l). 

Combination Injectable Contraceptive Agents 
The once-a-month injectable contraceptive agent containing a 
progestin and an estrogen provides a safe contraceptive option 
and an alternative for women who wish to use injectable for­
mulations that cause less disruption of normal bleeding patterns. 
The Food and Drug Administration (FDA)-approved medroxy­
progesterone acetate (MPA) lestradiol cypionate (E2C) combi­
nation (Lunelle-Phmmacia ,md Upjohn) contains 25 mg ofMPA 
and 5 mg of E2C suspended in 0.5 mL of an aqueous solution 
that is administered within the first 5 days after the onset of 
menses. Repeat injections are administered every 28 days. E2C 
is a long-acting ester of estradiol that delays the honnonal degra­
dation and produccs more regular withdrawal bleeding. Because 
this preparation contains only 25 mg of MPA, it is cleared more 
rapidly from the circulation allowing faster return to fertility 
than depomedroxyprogesterone acetate (DMPA). 

The efficacy of this combination results from the inhibi­
tion of follicle maturation, ovulation, and formation of the 
corpus luteum. The failure rate has been reported as 0.1 preg­
nancies per 100 woman years. More than 1150 women from 
13 countries received MPAlE2C in a WHO-sponsored study, 
with 731 women completing the 12-month trialP Two preg­
nancies were reported. Efficacy rates are unaffected if the 
injection is administered within 5 days before or after the 
28-day period. The first postpartum injection should bc ad­
ministered within 4 to 6 weeks after delivery. If switching 
from OCPs, the first injection of MPAlE2C can be given dur­
ing the active pills or within 7 days of the last active pill. If 
switching from DMPA, the first injection should be adminis­
lered within 13 weeks of the last DMPA injection. Patient ac­
ceptability is high, with 84% of users reporting a favorable 
opinion of the method. Fertility rates after discontinuing 



MPA/E2C are comparable to those achieved following dis­
continuation of OCPs. 

MPAlE2C is associated with a significantly lower inci­
dence of ovarian follicular development compared to an OCP 
containing 20 p,g ethinyl estradiol and 0.1 mg levonorgestreJ. 18 
Withdrawal bleeding occurs within 10 to 20 days after injec­
tion. After discontinuation of the injections, ovulation typi­
cally resumes in about 60 to 90 days. More than two thirds 
of women have regular cycles, and discontinuation due to 
bleeding-related problems occurred half as often as with 
DMPA. For women with DMPA-induced amenorrhea, 
switching to MPAlE2C resulted in monthly withdrawal bleed­
ing in 82% of the women after 6 months of use. 19 

Progestational Agents 
Progestin-only pills (POPs) are less effective than OCPs, with 
failure rates varying from 1.1 to 9.6 pregnancies per 100 
women in the first year of use. 20 The POPs show high effi­
cacy for lactating women and do not decrease milk produc­
tion, as OCPs do. However, there are very few studies on the 
effects of POPS on lactation when administered prior to the 
sixth postpartum week. Since progesterone withdrawal is the 
likely stimulus that initiates lactation, it appears that proges­
terone levels should decline to baseline before POPs are 
startcd. Therefore, use of POPs should be delayed for at least 
3 days after delivery. To be effective, POPs must bc taken at 
exactly the same time each day. 

Depomedroxyprogesterone Acetate (DMPA) 
The injectable contraceptive agent, DMPA or Depo-Provera, 
has a typical failure rate of I per 100 woman years. 20 One of 
the reasons for the high efficacy rate is that each l50-mg in­
jection provides 3 months of protection followed hy a 4- to 
6-week grace period before the next injection. Amenorrhea, 
secondary to endometrial atrophy, occurs in over 90% of 
womcn who use DMPA for more than 2 years.21 Use of 
DMPA does not result in irreversible suppression of ovula­
tion, but patients need to clearly understand that there may be 
a delay in return to fertility. It has also heen demonstrated 
that DMPA produces a systemic hypoestrogenic state. DMPA 
can be safely initiated immediately postpartum with the first 
injection given within 5 days of delivery 

The amenorrhea produced by DMPA was a frequently cited 
reason for continuation of the method by adolescents. Ado­
lescents using DMPA also have lower incidence of repeat 
pregnancy at 12 months postpartum than those using OCPs. 
However, 93% of adolescents using DMPA reported that side 
effects including weight gain, nausea. and irregular menstrual 
cycles were the reason for discontinuation of contraception. n 
There appears to be an association between depressive symp­
toms and DMPA use that seems to subside on discontinua­
tion.2:l Given all side-effect profiles. women who were told 
to return to the clinic if side effects occurred were 2.7 times 
more likely to continue using DMPA than women who did 
not receive that advice. 24 As for any contraceptivc method. 
health care providers play an important role in em.uring the 
highest possible continuation rates for DMP A. 
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The reported loss of bone density with use of DMPA is 
concerning, but because of methodologic flaws in the research 
(variation in age of subjects, duration of use, use of other med­
ication, and cigarette smoking) it is difficult to extract mean­
ingful data. It is well established, however, that a decrease in 
ovarian function and a consequent reduction in estrogen se­
cretion cause an increase in bone turnover that results in a de­
crease in bone density. Therefore, it is suggested that the sup­
pression of ovulation and the reduction in estrogen production 
by DMPA could be the principal mechanism by which users 
exhibit a lower bone density than nonusers. In a cross­
sectional study of 200 DMPA users. the bone density was sig­
nificantly lower in DMPA users whether they were smokers 
or no1.25 The impact of DMPA on hone density might be 
greatest in adolescents and women with very long-tenn use 
and in heavy smokers. At the present time. no specific change 
in recommendations is warranted. However, clinicians need 
to make cautious recommendations for DMPA use in ado­
lescents who may be at particular risk for bone loss, such as 
those who have hypoestrogenic amenorrhea. 

Subdermal Contraceptive Implants 
Subdermal contraceptive implants (Norplant) are inserted di­
rectly under the skin and provide effectiveness for 5 years. 
Studies have shown a pregnancy rate of 0.6/100 woman years 
after I year and a cumulative rate of 1.51100 woman years at 
5 years.26 Users with heavier body weight experience higher 
pregnancy rates. For continuing implant users, annual preg­
nancy rates <1.01100 in years 6 and 7, together with Jaw cu­
mulative pregnancy rates, demonstrate that contraceptive im­
plants remain highly effective for 7 years. Levonorgestre1 is 
released from each of the capsules at a steady rate. The pri­
mary mechanism of action is suppression of ovulation, al­
though not a:-:. much as seen in DMPA users. This may be due 
to sporadic surges and withdrawals of estradiol, which con­
tribute to abnormal bleeding patterns. Duration of use of the 
Norplant device does not affect the future pregnancy rate, and 
discontinuation results in normal fertility. 

Despite the fact that 509e. of women experience 8 or more 
days of continuous bleeding during the first 6 months of use, 
acceptability is high as indicated by a I-year continuation rate 
of 93.7(lt of those reporting excessive bleeding.27 It appears 
that the rate of menstrual disturbances peaks at 73% aftcr 3 
monlhs and consistently decreases to 20% after 5 years. 28 If 
the endometrium is especially atrophic, more irregular bleed­
ing can be expected. Levonorgestrel, EE, and ibuprofen were 
administered to women experiencing 8 or more consecutive 
days of bleeding or spotting during a 2-week period.28 Each 
of the active drugs decreased the bleeding and spotting per 
treatment interval better than placebo. The duration rather 
than the frequency of bleeding was thc most significantly 
reduced. 

A new single 4-cm-rod contraceptive implant (Implanon) 
containing 68 mg of etonogestrel (3-keto desogestrel) is being 
studied for use in the U.S. Initially. 67 p,g etonogestrel is rc­
leased daily. A major advantage is that it can be placed with a 
large-bore needle so that an incision is unnecessary. Implanon 
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was inserted in a mean time of 0.61 minutes compared with a 
Norplant insertion requiring 3.9 minutes." Typically, implant 
removal through an incision appears to be fast and uncompli­
cated. Women exposed to Implanon for 644 women-years ex­
perienced no pregnancies daring the 2-year study period. 

Implanon is associated with acceptable bleeding patterns, 
although bleeding irregularities are the primary reason for dis­
continuation during the first 2 years of use.3O Compared with 
Norplant users, women with Implanon experienced fewer ir­
regular bleeding episodes and a bigher rate of amenorrhea. 
Bone mineral density does not appear to decrease during use. 

Intrauterine Contraceptive Devices 
The intrauterine contraceptive device (lUCD) has not in­
creased in popularity despite testimony to its effectiveness 
and safety. The reticence partially stems from media cover­
age of problems with the Dalkon Shield, which was associ­
ated with pelvic inflammatory disease (PID) due to multifIl­
amented strings that are no longer used in rueDs. The 
decision to discontinue marketing most ruCDs was based on 
an economic decision rather than a medical one. 

There has been false belief that the mode of action of the 
rueD is as an abortifacient. Research has demonstrated that 
the rueD exerts its effects by interfering with the reproduc­
tive process before fertilization occurs. The rate of recovery 
of eggs from tubal flushings in women with and without 
rueDs at known intervals after the midcycle peak of luteiniz­
ing hormone (LH) demonstrated that no fertilized eggs were 
recovered from the uterine cavities of any ruCD users.31 
It has been postulated that the copper rueD stimulates a for­
eign-body inflanunatory response that may cause toxicity to 
both the spermatocytes and oocytes. A 98.7% increase in the 
numbers of inflammatory cells in endometrial washings 18 
weeks after insertion of an IUCD has been demonstrated.32 
The progesterone meDs produce a less pronounced foreign­
body response. 

Currently there are three types of rueD marketed in the 
United States: the TeU 380A (ParaGard), a progesterone­
releasing ruCD (Progestasert), and the most recent levo­
norgestrel releasing rueD (Mirena). The Mire .. rueD re­
leases 20 mcg per day of levonorgestrel and can remain in 
place for up to 5 years. It has a similar side effect and effi­
cacy profile to Progestasert. Older rueDs such as the copper 
T and Lippes loop, even though they are not marketed cur­
rently, are FDA-approved and need not be removed prema­
turely unless the patients develop problems associated with 
their use. 

The T-shaped ruCD was developed to conform to the shape 
of the uterine cavity when it is tightly contracted, thereby min­
imizing distortion of the uterine wall. Adding copper wire 
around the stem increases the effectiveness. The ParaGard has 
copper wrapped around each of the horizontal anns and 
around the stem and retains its effectiveness for at least 10 
years. The Progestasert releases 65 mcg of progesterone daily, 
which is sufficient to prevent pregnancy but not enough to 
cause an increase in serum progesterone. Because the prog-

esterone in the device is depleted after 18 months, the Prog­
estasert must be replaced annually. The Progestasert may re­
duce the amount of cramping and uterine blood flow, but there 
are no data available from randomized controlled trials to sup­
port this indication. However, good evidence is available for 
the use of the levonorgestrel releasing rueD (Mirena) as an 
effective and well-tolerated treatment for menorrhagia.33 

Optimal candidates for ruCDs are women who have had 
at least one child, are in a mutually monogamous relation­
ship, are at low risk for sexually transmitted disease, and do 
not desire permanent sterilization. Nulliparity is not an ab­
solute contraindication. The presence of sexually transmitted 
disease carries the highest probability of complications. The 
clinician should be thoroughly familiar with the manufac­
turer's package insert information. The patient and clinician 
must both sign the informed consent. The ruCD may be in­
serted anytime during the menstrual cycle if the patient is not 
pregnant. Concern about PID and uterine perforation has lim­
ited this procedure in the past, but available evidence implies 
safety and efficacy despite package labeling to the contrary.34 
Approximately 2% of women spontaneously expel the rueD 
during the first year. 

Patients who are not candidates for an IUCD include those 
who have an acute pelvic infection or a history of PID, have 
had previous surgery that might predispose to ectopic preg­
nancy, have uterine anomalies resulting in distortion of the 
uterine cavity, or who have known or suspected genital car­
cinoma. Specific contraindications to the ParaGard include 
Wilson's disease and allergy to copper. Neither device should 
be inserted in a uterus that sounds less than 6.5 em from the 
external os. Although use of the ruCD in women with type 
II or non-insulin-dependent diabetes mellitus is not recom­
mended in the current product labeling for the ParaGard, more 
recent studies do not support this recommendation. Users of 
Progestin rueDs have a markedly higher ratio of ectopic to 
normal pregnancies, varying inversely with dose. Copper and 
nonmedicated rueDs have age-specific ectopic pregnancy 
rates six times those of controls. 

An association between PID and rueD use has been well 
documented. The mechanism appears to be direct spread of 
microorganisms to the fallopian tubes. However, it appears 
that the risk of PID has been overestimated by methodologic 
errors in earlier case-controlled studies. In fact, recent meta­
analyses have supported previous assertions that ruCD-asso­
ciated PID occurs more frequently in women with preexist­
ing genital infection, but there is no increased risk in 
uninfected women.35 The actual risk of PID may be quite low 
even in the presence of sexually transmitted diseases 
(STDS).'6 The risk of PID after insertion of an rueD falls to 
baseline by 5 months after insertion. PID acquired more than 
4 months after insertion appears to be due to acquisition of a 
new STD. The administration of prophylactic antibiotics at 
the time of insertion may not influence the rate of PID in low­
risk populations.37 

Actinomycotic PID is associated with rueD use. Actino­
myces species identified on a Papanicolaou (Pap) smear of an 
IUD user should be investigated, although the relation be­
tween a Pap smear positive for Actinomyces and the eventual 



development of pelvic actinomycosis is unclear. There is no 
evidence of the need to treat the asymptomatic patient with 
Actinomyces on Pap smear with antibiotics. Removing the 
IUCD and repeating the cytology in 2 month" to verify clear­
ance of the organism should allow the patient to have the 
IUCD reinserted at that time. Symptomatic patient:'. should be 
treated with parenteral antibiotics and have the IUD removed. 

Although menorrhagia is associated with copper IUD use, 
women appear to tolerate an increased menstrual blood loss 
without developing anemia. Prostaglandin synthetase in­
hibitors administered during menstruation have been shown 
to decrease the blood loss significantly. 

A uterine length of more than 7.0 em and good insertion 
technique are associated with a decreased risk of removal due 
to bleeding and pain. Perforation rates are reported to occur 
in 111000 IUCD insertions and are generally related to the 
force exerted during insertion. If the IUCD cannot be located 
inside the uterus, an ultrasound study is perfonned. Any IUCD 
located outside the uteru::.. is electively removed by la­
paroscopy. Severe peritoneal reactions can occur if an ab­
dominal IUCD is not removed. If the [UCD is found to be lo­
cated in the uterus but no string is visible, a cylindrical brush 
used for obtaining a Pap ::..mear can be used to extract the 
IUCD string.3x 

The incidence of spontaneous abortion in a patient who 
conceives with an IUCD in place is about 55%, about three 
times greater than controls. If the IUCD is removed, the in­
cidence decreases to 29%. When compared to honnonal meth­
ods of contraception, short-teon users of TUCDs show a 
quicker return to fertility after discontinuation of the method. 
However, long-term IUCD use (greater than 6 years) appear::.. 
to be associated with fertility impairment, especially in nul­
liparous women. 39 

Barrier Contraceptives 

Diaphragm 
The contraceptive diaphragm is a dome~shaped rubber cup at­
tached to a flexible rim. The rim enables the dome to make 
a tight seal with the vaginal wall to provide a barrier to sperm 
and infectious agents. The diaphragm also prevents cervical 
mucus from neutralizing vaginal acidity, so the vaginal envi~ 
ronment remains hostile to the sperm. The diaphragm i~ in­
serted in the vagina before intercourse so the posterior rim 
rests behind the cervix in the posterior fornix and the ante­
rior rim fits snugly behind the symphysis pubi~. Spermicidal 
jelly, placed into the dome and around the rim before inscr~ 
tion, helps create a seal between the diaphragm rim and the 
vaginal wall. 

Diaphragms are manufactured in four shapes to accommo­
date the anatomic variance of the female pelvis. They differ 
in the construction of the diaphragm rim. The arcing spring 
diaphragm has a strong rim and spring. This diaphragm arcs 
when folded and makes insertion easy. The arcing diaphragm 
can he worn by most patients, eyen those with a cystocele, 
rectocele, or laxity of the mu~cle tone. The coil \pring di­
aphragm has a strong rim and spring. This diaphragm folds 
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Ilat for insertion and can be used with a plastic introducer. 
Most patients who have average muscle tone and pubic arch 
can wear the coil spring. The flat spring diaphragm has a thin 
delicate rim and strength. A woman with strong muscular sup­
port may be able (0 wear this diaphragm easier than the flex 
or coil rim. It folds nat for insertion and may be used with 
an introducer. The wide seal diaphragm has a flap of soft rub­
ber attached to the inner edge of the rim that creates a tight 
seal with the vaginal wall. The rubber flap also helps keep 
the spermicide inside the diaphragm. This diaphragm is nOl 
available hy prescription and is available only from the man­
ufacturer. 

Diaphragms must be properly fitted to be effective. Di­
aphragms that are too big or too small are not effective in pre­
venting pregnancy. A change in si7e may be needed after 
pregnancy or with the gain or loss of significant weight. A 
wide discrepancy exists among reported failure rates of 1.0 
to 19.4 per 100 woman-years.4U The risk of failure is ap­
proximately doubled when the user is younger than 30 or has 
intercourse four or more times per week. Despite women be­
ing motivated and properly instructed, it has been demon­
strated that the pregnancy rate i::.. higher during the first year 
with continuation rates at 12 months of only 35%. 

Diaphragm type and duration of use may affect the risk of 
urinary tract infections (UTIs). Too Jarge a diaphragm may 
increase the risk by encouraging incomplete or infrequent uri­
nation. The longer the diaphragm is worn beyond the recom­
mended time, the greater is the risk of residual urine. Toxic 
shock syndrome has been reported when the diaphragm is 
worn longer than 36 hours. 

Condoms 
The condom is the oldest form of barrier contraception and 
is gaining in popularity because of its safety and protection 
from STDs. The greatest increase in condom purchases oc­
curred in 1987 after the U.S. Surgeon General's report on ac­
quired immunodeficiency syndrome (AIDS) was released. 
When used properly and consistently, the effectiveness of the 
condom is better than 97% alone or 99% with use of vaginal 
contraception.4o The ability of the condom wall to maintain 
its intcgrity throughout intercourse is critical to its effective­
ness. It has been demonstrated that condom breakage occurs 
in approximately I of 100 acts of intercourse. Factors asso­
ciated with breakage included vaginal intercourse and mini­
mal foreplay. and breakage also occurred prior to ejaculation. 
Data from a longitudinal study indicate that when condoms 
are consistently used during heterosexual intercourse when 
one partner is human immunodeficiency virus (HfV)-positive 
and the other is seronegative, transmbsion of HIV is effec­
tively prevented.4J However, inconsistent use of condoms re­
sulted in a seroeonversion rate of 12.7% after 24 months of 
exposure. 

The female condom is a polyurethane pouch that lines the 
vagina and covers the cervix and vulva by the application of 
flexible rings at each end. Theoretically it is an effective bar­
rier contraceptive, but the typical 6-month failure rate has 
been reported to be as high as 15% to 26%. The female con-
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dom was marketed with little supporting data on its effec­
tiveness as a barrier contraceptive. The FDA has required that 
product labeling state that the male condom is the method of 
choice for preventing STDs. 

Spermicides 
Spennicides are used in conjunction with other forms of con­
traception, namely the diaphragm and condom. Spermicides 
are rarely used as single contraceptive agents despite the fact 
that they are simple to use and readily available. Spermicidal 
agents consist of two components: (1) an inert base (foam, 
cream, jelly, suppository, tablet) that ensures dispersion and 
holds the spennicidal agent in the vagina; and (2) the sper­
nticidal agent, usually nonoxynol-9. Nonoxynol-9-containing 
sperroicides are generally considered to have minimal side ef­
fects. If used perfectly, the initial-year failure rate among per­
fect users is 3%, but the initial-year failure rate among typi­
cal users is about 21 %.40 Consistent use is the most important 
factor in preventing pregnancy. Nonoxynol-9 may protect 
against transmission of both gonorrhea and chlamydial in­
fections, especially when condoms are used consistently. 

Surgical Contraception 

Tubal Ligation 
Sterilization remains the most common method of family 
planning by married women. Almost 50% of female sterili­
zation procedures occur while women are hospitalized for 
another surgery or childbirth. A "posttubal sterilization syn­
drome" that includes alterations of menstrual flow, exacerba­
tion of premenstrual symptoms, and pelvic pain has been re­
ported after tubal ligation42 The early literature was flawed 
and did not take into account that many women undergoing 
tubal ligations bad recently discontinued (}CPs or IUCDs and 
that they might have been returning to menstrual patterns that 
existed prior to use of their current contraceptive method. 

Vasectomy 
Vasectomy remains a safe, effective, but often overlooked 
method of contraception. Performed as an outpatient proce­
dure, it has a very low complication rate. Concerns about as­
sociations with prostate and testicular cancer in vasectomized 
men are unfounded, with the weight of recent evidence sug­
gesting no increased risk.43 Most men achieve azoospermia 
within 4 months of the procedure, with long-tenn sterility 
greater than 99%.44 

Natural Family Planning 
Natural family planning methods may be useful for those who 
wish to avoid honnonal, barrier, and surgical methods of con­
traception. The basis for these methods involves abstinence 
from intercourse during periods of fertility, and requires ei­
ther recognition or detection of ovulation and the assumption 
that ovulation occurs only once during the same menstrual 

cycle. Methods of ovulation detection may incorporate chart­
ing cervical mucus changes (the ovulation method), a com­
bination of mucus charting, symptom identification, and con­
firmation of a rise in basal body temperature to confmn 
postovnlatory infertility (the symptothermal method), and 
more recently urinary testing for luteinizing hormone levels. 

The Creighton Model Natural Family Planning System is 
a standardized system of teaching couples how to perform the 
method accurately. Pmponents of the natural family planning 
model cite the absence of side effects of artificial methods of 
contraception, the benefits of increased communication be­
tween partners, and the opportunity to explore aspects of the 
sexual relationship other than intercourse. Pregnancy rates 
with this method can be as low as 0.14/100 couples." This 
method is not opposed by any religious organization, but 
does require motivated couples, careful education, and close 
follow-up to optimize efficacy. The lactation-amenorrhea 
method is useful only for women who are less than 6 months 
postpartum and are exclusively breast-feeding.46 It is based 
on the idea that the elevated prolactin levels that occur with 
consistent breast-feeding inhibit ovulation. The standard days 
method involves periodic abstinence from days 8 to 19 of each 
menstrual cycle and requires regular menstrual cycles be­
tween 26 and 32 days in length. 

It is difficult to determine the effectiveness of the natural 
family planning methods. Reported pregnancy rates can vary 
anywhere between 2% and 30%. A number of reasons ac­
count for the wide variability in the data. The classification 
of pregnancies that occurred while a specific method was used 
was not consistent and the same method of ovulation predic­
tion was not used. Use-effectiveness could have been taken 
to mean method failures or desired pregnancy results. 

Postcoital (Emergency) Contraception 
Postcoital contraception, also known as emergency contra­
ception or the "morning-after pill," has been found to reduce 
the rates of unwanted pregnancy after unprotected intercourse 
associated with contraceptive failure (e.g., breakage of a con­
dom). The original method, the Yuzpe regimen, involves the 
use of combined OCPs to provide 100 ILg EE and 0.5 mg of 
levonorgestrel in two doses 12 hours apart within 72 hours of 
unprotected intercourse. The first dose is taken as soon as pos­
sible after the unprotected intercourse so the tenn "morning­
after pill," if not clarified, may be ntisunderstood by the pa­
tient. Most studies have recommended treatment within 72 
hours to increase efficacy. However, use up to 5 days after 
unprotected intercourse provides significant contraceptive 
benefit, and later presentation for emergency contraception 
should not prohibit its use.47 When used properly, emergency 
contraception can reduce the risk of unintended pregnancy by 
at least 74%. 

The primary mode of action of the morning-after pill does 
not appear to be ovulation suppression, the production of a 
luteolytic effect, tubal transport modification, or an embry­
otoxic effect. It appears that the mechanism of action is mod­
ification of the nidation site, making it unsuitable for im­
plantation. However, because of the variability in research 



Table 10 1.2. Emergency Contraception Options 

Pills EE per Leyonorgestrcl per 
Pill brand per dose dose (,ug) dose (mg) 

Alesse 5 pink 100 0.50 
Levien 4 light-orange 120 0.60 
Levlite 5 pink 100 0.50 
Levora 4 white 120 O.hO 
LolOvral 4 white 120 O.bO 
Nordette 4 light-orange 120 0.60 
Ovral 2 white 100 0.50 
Ovrcttc 20 yellow 0 0.75 
Plan B 1 white a (1.75 
Preven 2 blue 100 0.50 
Tri-Levlen 4 yellow 120 0.50 
Tripha,jI 4 yellow 120 0.50 
Trivora 4 pink 120 0.50 

All regimens involve two doses, 12 hours apart. 
EE = E'thinyl estradiol. 

designs, it is difficult to draw firm conclusions. It has been 
suggested that the depression of progesterone-associated en­
dometrial protein by high-dose ethinyl-norgestrel administra­
tion could affect the immunosuppressive capability of the gC'i­

tational endometrium and enhance rejection of the imphmting 
fetus. 

The only World Health Organization contraindication to 
use of postcoital contraception is pregnancy, while FDA con­
traindications include known coronary artery disease, clotting 
disorders, and history of thromboembolic disease. However, 
side effects related to the high dose of eSlrogens are common, 
such as nausea, vomiting, dizziness, and fatigue. Providing 
an antiemetic agent such as meclizine 50 mg 1 hour prior to 
each dose has been shown to effectively relieve some of the 
gastrointestinal symptoms. If vomiting occurs within a short 
time of pill ingestion, consideration "hould be given to rcad­
mini~tering' the regimen. The use of a proge"tin~only method 
(levonorgestrel 0.75 mg in two doses 12 hours apart) has been 
found to have lower rates of side cffects with comparable ef­
ficacy.48 Whichever regimen is selected, a consistent method 
of contraception should be utilized until the next mem.trual 
period. The menstrual period following use of the emergency 
contraception may be abnormal. If menses fail~ to occur 
within 3 weeks after emergency contraception, a pregnancy 
test should be obtained. Multiple regimcns are known to he 
effective (Table IOl.2) 
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102 
Vulvovaginitis and Cervicitis 

Mary Willard 

Although modem medical practice has often relegated vagi­
nal symptoms to the realm of the specialist gynecologis~ the 
range of symptoms and diagnoses covered under this cate­
gory with the concomitant preventive health and risk man­
agement issues is ideally suited to the expertise of the family 
physician. Excellence in the diagnosis and management of 
these diseases is the standard of care and can be achieved with 
a minimal investment of equipment, time (a 1-minute slide 
examination), and cost to the patient. Patients with vaginal 
complaints account for an estimated 10% of office visits each 
year, 1 and many more may be inaccurately diagnosed by 
phone. This chapter reviews the systematic approach to the 
evaluation and treatment of vaginal diseases as well as issues 
of particular interest to family physicians. 

Diagnostic Assessment 
It is critical for the family physician to remember that few 
complaints are more annoying to the female patient than vagi­
nal itching and discharge. Tolerance of low-grade sympto­
matology is the norm for some patients until a flare turns the 
problem into a midnight emergency. Although the history and 
physical examination are helpful, only appropriate testing can 
make the diagnosis. 

Laboratory Equipment and Technique 
The equipment needed for accurate diagnosis of vaginal com­
plaints is simple: saline in small containers, nonsterile cotion­
tipped applicators, slides, coverslips, a good microscope with 
lOX and 40X capacity (i.e., low- and high-dry power), 10% 
potassimn hydroxide solution (KOH) preparation, diagnostic 
tests for Chlamydia and gonococci, and a small magnifying 
lens. Vaginal fluid should be examined as soon as possible 
after the fluid is obtained, as Trichomonas vaginalis is frag­
ile and may die quickly. 

The technique of exantining vaginal fluid is straightfor­
ward. After inserting the vaginal speculum, a plain cotion­
tipped applicator is swept into the vaginal fluid, withdrawn 
(preferably with a "clump" of discharge), and placed imme­
diately into a small container with only I mL of saline. Small 
pediatric red-topped tubes containing saline can be kept in all 
rooms where pelvic examinations may be performed so they 
are immediately available. For maximal results, the smallest 
amount of saline and the largest sample of vaginal fluid should 
be used. Once the sample of vaginal fluid is obtained, cervi­
cal cultures can be prepared if necessary, the pelvic exami­
nation completed, and the saline examined. 

The vaginal fluid in saline is examined microscopically us­
ing gloves as per universal precautions. Take the cotton ap­
plicator from the tube and place a drop of fluid on two slides, 
one for the saline examination and one for a KOH prepara­
tion. If a diagnosis of yeast is being entertained, it is critical 
to try to get a "clump" of the discharge onto the designated 
KOH slide. A drop of a 10% KOH solution (made by mix­
ing 90 mL distilled water with 109 KOH) is dropped on it 
and immediately smelled for a fishy odor, which may be an 
indicator of bacterial vaginosis. If further evaluation for hy­
phae is to be done, place a coverslip and allow the slide to sit 
until the saline slide is examined. The KOH destroys some of 
the vaginal epithelial and white blood cells (WBCs), leaving 
only hyphae for inspection. 

Next examine the saline slide with coverslip under low 
power. Search for motion of cells, sheets of epithelial cells 
compatible with denuding of mucosa, or "clue cells." The lat­
ter are vaginal epithelial cells "studded" with bacteria that ad­
here for unknown reasons. These epithelial cells look dense 
and tend to glitter when the focus is varied. Although clue 
cells are present normally in up to 10% of the field, a pre­
ponderance of them, especially when combined with a fishy 
odor on the KOH preparation, supports the diagnosis of bac­
terial vaginosis.2 
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Once the examination under low power is completed, it is ap­
propriate to scan the field under high-dry power to check for T. 
vaginalis and to better examine the epithelial cells. Trichomon­
ads appear as motile triangular cells, somewhat larger than 
WBCs, with long moving tails. Because many bacteria are part 
of the normal vaginal ecosystem and are nonpathogenic,' Gram 
stains and routine cultures are not first-line tests for diaguosing 
vaginal diseases. If the high-power field has more than 10 WBCs, 
consider the possibility of an upper genital tract infection. 

If an examination foryeastis necessary, place the KOH prepa­
ration under the microscope. Hyphae and spores are best seen 
on this specimen by focusing under low power to find a 
"clumped" area and then going innnediately to high-dry power 
and focusing on the edges of the clump. The clumped material 
usually represents epithelial cells and hyphae tissue not desic­
cated by the KOH preparation; the edge of the clump is the best 
place to identify the hyphae. Certainly if the history so warrants 
and the cervical os reveals discharge from above, appropriate 
tests for Cltlmnydia, gonococci, or both are performed. 

When analyzing vaginal complaints, few tests other than 
those noted above are needed except in specific circumstances 
or in refractory cases (which are discussed in relevant sec­
tions). One area of controversy is the role of vaginal pH tests. 
Because the premenopausal vaginal ecosystem keeps the pH 
under 4.5, assessment of change might be of some value. Al­
though sensitive, this test is not specific and can be influenced 
greatly by flnids from the cervix, by semen, or by douching. 
It has, therefore, limited application in the office. There is 
also investigation into the use of monoclonal antibodies and 
DNA analysis. Unfortunately, none of these tests is of suffi­
cient reliability to replace the simple slide evaluations. 

History 
N, with any clinical problem, the history is a critical clue to 
diaguosis and must be obtained methodically from each patient. 
The ambiguous nature of the problem, however, means that the 
diagnosis cannot be made solely on historical clues, such as a 
"cheesy" discharge. Most women can, with minimal clarifica­
tion by the physician, reveal a clear history of their complaint. 
Because there is individual variation in the amount and char­
acter of the vaginal discharge that is ''normal,'' the fantily physi­
cian role is to help patients distinguish a change from that pat­
tern. Ask about skin lesions, internal or external itching, odor, 
dyspareunia, and the use (and frequency) of douching, new 
soaps, or deodorant sprays. Always inquire about previous sim­
ilar episodes, but ask how these diagnoses were made, espe­
cially in the patient treated over the phone. Many patients who 
state that they "always get yeast infections" have never had an 
accurate diagnosis made, and any vaginal cream has the p0-

tential of calming an inflamed mucosa (thereby diminishing the 
symptoms until the next flare). 

One of the most commonly missed presentations of vagini­
tis is the complaint of dysuria (see Chapter 95). Treating all 
patients with dysuria as cystitis results in the inevitable phone 
call 48 to 72 hours later from a patient who is no better. Be­
cause women with vulvitis complain of pain externally with 
urination, clarification of the type of dysuria at the initial en-

counter assists in detennining which patients require addi­
tional evaluation for vaginitis. 

It is essential that the family physician obtain a complete 
sexual history from these patients and assess them for risk of 
sexually transmitted diseases (see Chapter 41). If the patient 
is sexually active, the physician should inquire about any new 
spennicidal agents or condoms, symptom complaints from a 
partner(s), a new sexual partner, and sexual practices. More­
over, the patient should be educated about sexual practices 
that minimize risk of disease. 

Physical Examination 
Although the pelvic examination can be tailored by the his­
tory, patients with vaginal complaints must be evaluated sys­
tematically. The external genitalia are thoroughly assessed for 
clues using a hand-held magnifying lens if necessary. The ure­
thra, labia, and vulvae are completely checked for ulcerations, 
warts, tears, cysts, abscesses, erythema, and edema. Addi­
tionally, the vaginal mucosa itself must be inspected for color, 
lesions, and edema. Normal vaginal mucosa is pink with moist 
folds. A fiery red or weepy mucosa is a sign of inflammation. 
Any plaque-type lesions are scraped for adherence to vaginal 
mucosa, a sign of possible candidiasis. 

As part of the complete evaluation, observe the cervical os 
for pus as a cause of discharge. Using a large cotton swab 
(e.g., one used for proctoscopic examinations), clean the 
cervix of all discharge, and observe the os for a short time, 
usually 10 seconds. If purulent fluid appears at the os open­
ing from above, it is an indicator of upper pelvic infection for 
which Chlamydia and gonococci must be tested. At this point, 
a bimanual examination should also be performed to assess 
adnexal tenderness or masses. 

Clinical Presentation 
It is impossible, given the constraints of space, to discuss all 
possible forms of vaginitis or other vaginal diseases. Instead, 
the focus here is on the more common etiologies and impor­
tant vaginal skin diseases that may masquerade as "itch." This 
approach assists in clarifying most vaginal complaints. 

Traditional medical training clearly defined the classic pre­
sentations for vaginitis. Unfortunately, this "eyeball" method 
correctly diagnoses only one third of the cases,4 making thor­
ough clinical evaluation necessary (Fig. 102.1). Nevertheless, 
an appreciation of the textbook presentations is necessary 
when teasing apart the siguificant historical details given by 
the patient. It is equally important to realize the change in epi­
demiology of vaginitis since the 1970s. The most common 
cause of vaginitis is now bacterial vaginosis, followed by my­
cotic diseases (e.g., Candida sp.), and then trichomoniasis.5 

Whatever the reason for this shift, knowledge of the proba­
bilities is useful. 

Contact and Chemical Dermatitides 
Contact and chemical dermatitides are much overlooked di­
agnoses for the patient with vulvitis. Any topical agent used 



Fig. 102.1. Diagnostic algorithm for vaginal symptoms. 
Dx = diagnosis; GC = gonococcus; Rx = treatment. 

in the genital area (including nonoxynol-9 and rubber in con­
doms) can be an allergen. A reddened, swollen vulva or a 
vaginal mucosa exuding a clear exudate characterizes this 
problem. Equally important is the patient who has been douch­
ing repeatedly and with increasing frequency. This practice 
sets up a denuding phenomenon that inflames and strips the 
mucosa. The appropriate treatment for this category of in­
flammation is to discontinue the product and consider using 
a short-tenn course of topical external steroids for sympto­
matic relief. fi 

Mycotic Diseases 
Although the incidence is rising,S contrary to popular belief 
among patients and physicians, true fungal infections proba­
bly account for approximately one third of all vaginal infec­
tions. The textbook presentation is a patient complaining of 
a vaginal itch and cheesy exudate, with white plaques adher­
ent to the vaginal wall and a KOH preparation showing mul­
tiple hyphae. The diagnosis should not be made unless hy­
phae are seen on the slide. Because as many as 20% of 
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asymptomatic women have positive cultures,7 it is obvious 
that culture methods are too sensitive and should be reserved 
for refractory cases,s frequent relapses, or when yeast is sus­
pected clinically but the KOH preparation is negative. In this 
case, suspect Candida glabrata, which may present with vagi­
nal burning and. as a spore former, can be diagnosed only on 
Gram stain. This infection is often refractory to the standard 
duration of treatment and may require protracted therapy. Ii 

Yeast infections typified by Candida albicans have been 
erroneously ascribed to many causes. For example, yeast in­
fections prohably do not occur any more frequently in dia­
betic women but may be more difficult to eradicate.6 There­
fore, consider diabetes in the patient with chronic infections, 
not frequent ones. There is also little proved association be­
tween yeast infection and use of birth control pills.';! For fre­
quent relapses, consider treating the sexual partner(s) to 
achieve full eradication and changing the patient's diet, as 
high calories and crude fiber have been associated with sus­
ceptibility to infection. lO Remember. too, that women with 
human immunodeficiency virus (HIV) disease may manifest 
persistent or ditluse candidiasis as a presenting symptom (see 
Chapter 42). 

Treatment is straightforward and consists of either topical 
azoic applications or an oral one-time dose of fluconazole (Di­
flucan).11 To date, no data prove oral routes to be superior 
and they are associated with side effects such as headache, 
drug reactions. and gastrointestinal (GI) toxicity.ll Addition­
ally. there is no proved superiority of one drug over another 
or of creams over tablets, although general data show the 
azoles to be slightly more efficacious than nystatinY Use of 
a cream allows external and internal application and may be 
more soothing acutely. Most of these are now available in 
over-the-counter (OTC) formulations that have similar costs 
to prescription items. Physician and patient preferences dic­
tate the specific drug and route, and there is no risk associ­
ated with treatment during pregnancy. Truly refractory cases 
may require longer treatment courses, and the patient with 
frequent relapses may benefit from oral ketoconazole (Nizo­
ral) 100 mg/day or oral fluconazole (Diflucan) 150 mg every 
week or month except during pregnancy. 12.13 

Trichomoniasis 
The syndrome caused by T. vaginalis may cause severe itch­
ing or pain often accompanied by frequency of urination be­
cause of concomitant cystitis from the organism. On exami­
nation the vulva and the vaginal mucosa is fiery red with 
cervical petechiae ("strawberry cervix"). The typical dis­
charge is yellow-green and bubbly in nature, but any range 
of color and texture may be seen, making slide examination 
critical. As noted above, the diagnosis is made by finding 
motile trichomonads on the saline smear. Because of the low 
positive predictive value of Trichomonas reported on Papan­
icolaou smears,7 all of these results should be confinned by 
a wet preparation before therapy is initiated. Although the cul­
ture methodology for T. vaginalis may have better sensitiv­
ity and specificity in theory. there is still debate over the ideal 
medium and methods. so the technique is not useful. 
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The drug of choice in therapy is metronidazole (Flagyl), 
with the best response noted after a 2-g single dose.13 An al­
ternative regimen of 500 mg bid for 7 days is best used for 
refractory cases only, as it produces no higher an initial cure 
than the one-time dose. Metronidazole has a significant 
Antabuse-type reaction, so patients must be cautioned to use 
no alcohol, including cough medicine, during the treatment. 
As a sexually transmitted disease, it is critically important for 
the patient's sexual partner(s) to be treated concurrently to 
prevent reinfection, and although there are some resistant 
cases, resistance is not an all-or-none phenomenon. Rather, 
resistance may range from mild (where treatment is effective) 
to severe, necessitating a treatment dose of 2.5 g/day in di­
vided doses for 7 to 10 days.t4 At this time, no other med­
ication available in the United States provides better thera­
peutic results. 

Trichomoniasis during pregnancy is difficult to treat. Al­
though the literature is scant, oral metronidazole may be ter­
atogenic during the first trimester and is therefore contraindi­
cated until the second trimester and reserved for severe 
infections only. Both intravaginal clotrimazole and clindamycin 
may be effective in controlling the symptoms during the first 
trimester, although they may not produce eradication.6,13 

Bacterial Vaginosis 
Formerly known as Gardnerella or nonspecific vaginitis, bac­
terial vaginosis has been credited with as many as 50% of all 
diagnoses of vaginitis. IS It represents an overgrowth in the 
vagina of anaerobic organisms classically known as Gard­
nerella vaginalis and now noted to be multiple organisms. It 
produces no vulvar symptoms, no change in vaginal mucosa, 
little itching, and no pain, unless the discharge is so profuse 
the vulvae are simply macerated. Because its course is usu­
ally indolent, it does not cause an acute change in symptoms. 
The patient may note only a slight change in normal discharge 
and an odor that may be more pronounced after intercourse. 
Patients are frequently inured to the symptoms until treatment 
is finished and the discharge gone. There may not be an odor 
immediately on examination, but KOH releases the amines in 
the epithelial cells and produces the classic fishy odor that is 
diagnostic when clue cells are present. Because Gardnerella 
bacteria may be a normal inhabitant of the vagina, culture of 
the organism for a diagnosis has poor specificity and so has 
not been recommended.? 

Treatment for this syndrome is metronidazole 500 mg po 
bid for 7 days or metronidazole gel 0.75% 5 g intravaginally 
bid for 5 days (Fig. 102.1).13 Alternatively, c1indamycin 2% 
vaginal cream can be used for 7 days. Unfortunately, the one­
time dose used to treat trichomoniasis is insufficient for bac­
terial vaginosis. For refractory cases or as an alternate, oral 
clindamycin 300 rug bid for 7 days can be used. 13 

Because some association has been noted between bacter­
ial vaginosis and premature rupture of membranes or post­
partum endometriosis, therapy should be considered during 
pregnancy.I6 The recommended drug during pregnancy is a 
2% clindamycin vaginal cream at night for 7 days or oral 
metronidazole 250 mg tid for 7 days16 (see above). 

At this time, the role of sexual transmission of this disor­
der is unclear. Studies can be found to support either opin­
ion, and partner therapy has not produced an improved cure 
rate, at least at conventional dosage. 16 Equally unclear is the 
role of treatment in the asymptomatic patient, but it may be 
considered in someone undergoing vaginal surgery because 
of a potential role in pelvic inflammation. I6 

Atrophic Vaginitis 
A common cause of vaginal symptoms in the postmenopausal 
woman, atrophic vaginitis should be considered concomi­
tantly with the evaluation for other etiologies. Lack of estro­
gen produces thin vaginal epithelium and cells deficient in 
the acids that provide the premenopausal woman with a bal­
anced vaginal ecosystem. Therefore, the mucosa easily de­
nudes and becomes traumatized. Thus presenting symptoms 
may include lack of vaginal lubrication with coitus, pruritus, 
and dyspareunia, with or without discharge (see Chapter 104). 

On examination the vaginal folds are flattened, and the mu­
cosa is pale pink and shows lack of lubrication. The cervix is 
usually atrophic and frequently friable, and the wet prepara­
lion is negative. Hormone replacement therapy is the treat­
ment of choice, but vaginal estrogen creams used nightly can 
provide short-term relief. I? The patient must be reminded that 
a vaginal discharge may recur as the cells mature back to a 
premenopausal pattern. 

Sexually Transmitted Diseases 
Several sexually transmitted diseases (STDs) that present with 
predominantly vaginal symptoms are discussed more fully in 
Chapter 41. 

Chlamydia Infection 
As an STD, Chlamydia infection is discussed Chapter 41. 
Even though Chlamydia docs not produce vaginitis (except 
in adolescents), it does cause mucopurulent cervicitis. On ex­
amination, the cervix may be eroded and present a mucopu­
rulent discharge that when wiped quickly re-forms at the os. 
When this condition is seen, the alert clinician performs ap­
propriate tests, examining wet preparations for concomitant 
vaginal infections, as patients with one SID are at high risk 
of having more. 

Once a diagnosis of Chlamydia is suspected, empiric treat­
ment is warranted, especially in a high-risk patient (defined 
as sexually active, nonmonogamous, and young). The stan­
dard treatment is doxycycline (Vibramycin) 100 mg po bid 
for 7 days or azithromycin (Zithromax) I gpo onceY If the 
patient is allergic to tetracycline (rare) or pregnancy is sus­
pected, an appropriate alternative is erythromycin 500 mg po 
qid for 7 days. Partners should be treated aggressively, but a 
test of patient cure is considered unnecessary. 

Herpesvirus Infection 
Especially in the case of recurrences, patients with herpesvirus 
infection may present only with symptoms of external burning 
and minimal Jiquid discharge. Without ulcerations externally or 



on the cervix, this diagnosis should not be entertained unless 
there is a known history of a positive culture (see Chapter 41). 

Human Papilloma virus Infection 
Current trends indicate that most human papillomavirus 
(HPV) disease presents as warts either externally or internally. 
Therefore, HPV is unlikely to be a cause of any symptoms 
unless the growth is large enough to cause an exudative 
process. Because HPV is associated with cervical dysplasia, 
a Papanicolaou smear must be examined regularly. No form 
of treatment has proved to be superior or to eradicate the virus. 
Topical podophyllin externally and cryotherapy internally re­
main standard options. Both podofilox (0.5% solution) and 
an immunomodulating agent, Aldara (imiquimod), are avail­
able by prescription for patient home use.13 Neither is supe­
rior to office treatment, but both offer the advantage of pa­
tienthome use. A self-administered regimen of 5% imiquimod 
cream applied externally overnight three times a week for 16 
weeks will produce no more toxicity than podophyllin and 
may be the best initial choice. l8 

Leukorrhea Secondary to Birth Control Pills 
On some occasions, the only cause of leukorrhea is an eroded 
cervix secondary to the use of birth control pills (see Chap­
ter 101). The hormones in birth control pills cause more en­
docervix to be exposed to the environment of the vagina, pro­
ducing irritation and weeping of the mucosa. It is usually 
asymptomatic. If a patient is having symptoms, this diagno­
sis is excluded. 

Vulvar Diseases 
It is critical to remember that many skin diseases manifest 
with vaginal symptoms. Most, such as seborrheic dermatitis, 
psoriasis, tinea, and pediculosis, have unique characteristics 
that are obvious. Without these unique characteristics, diag­
nosis and approptiate therapy may best be achieved by per­
formance of a simple punch biopsy or referral to dermatol­
ogy. Patients must be told that the treatment effect may take 
months to realize. In addition, any pigmented lesion should 
be biopsied and the patient referred if indicated by biopsy 
results. 

Vestibulitis 
With vestibulitis there is variable redness and edema of the 
vestibular glands, frequently with a lesion. The number of 
glands involved can range from I to 100, and the symptoms 
are vulvar pain with dyspareunia. The etiology is still hotly 
debated, but probably HPV is involved. Treatment results are 
best with vestibular resection or intralesional interferon, but 
no therapy is 100% effective.19 

Lichen Sclerosis 
Lichen sclerosis is a hyperplastic condition with a white le­
sion seen predominantly in women over age 50. There is a 
typical "keyhole" pattern on both sides of the vulva. The le­
sion may eventually cover the entire vulva with adhesion and 
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eventual obliteration of the labia minora to the majora. Treat­
ment is a topical testosterone ointment (30 mL of testosterone 
in oil with 120 g petrolatum) twice a day for 4 to 6 months 
and then one or two times a week for life. I? If the patient can­
not tolerate the side effects, alternative therapy of proges­
terone cream can be used. There is a high recurrence rate, 
even with surgery or laser, so dramatic treatment is best 
avoided. 

Lichen Simplex Chronicus 
Caused by chronic itching or irritation, lichen simplex chron­
icus is a thick, scaly condition with localized vulvar lesions 
without adhesions. Treatment is symptomatic with topical 
steroids for I to 2 months. Because the only recurrences are 
seen in patients treated by surgery, this intervention is no 
longer acceptable.20 

Lichen Planus 
Lichen planus may involve mucous membranes in other or­
gan systems (see Chapter 118). There is vulvar bmrting, leuk­
orrhea, and redness of the inner labia. Patients may have vi­
olaceous papules externally and small, lacy, gray, reticular 
patterns on the inner labia. Without these identifying marks, 
this lesion may appear similar to that of atrophic vaginitis; it 
should be entertained as a diagnosis whenever therapy for at­
rophic vaginitis fails. Treatment is topical with either a po­
tent fluorinated steroid or a medium potency steroid under oc­
clusion.2o The patient must be reminded that this condition 
flares and remits over long periods. 

When the Tests Are Negative 
A dilemma ensues when, despite the best efforts of the clini­
cian, the examination and tests reveal no reason for the pa­
tient's symptoms. In such cases, the clinician should review 
the history, the adequacy of specimen collection, the per­
formanee of the laboratory tests, and the possibility of 
Chlamydia, and should obtain any history previously over­
looked and consider the diagnosis of an acid-base change in 
the vaginal environment known as cytolytic vaginosis. Al­
though not easily diagnosed, this entity is caused by an over­
growth of acidophilic Doderlein's lactobacilli, producing an 
increase in enzymes that degrade intracellular glycogen to lac­
tic acid and causing massive desquamation and cytolysis and 
a watery discharge. Because the luteal phase epithelial cells 
are richer in lactic acid, this syndrome may be cyclic in na­
ture. The hallmark for diagnosis is epithelial cells that have 
a moth-eaten appearance, often called pseudo-clue cells, and 
a few WBCs on the wet preparation. In addition, because this 
process is driven by an acidic environment, the symptoms 
worsen with douching using conventional acidic agents. In­
stead, these patients can be treated with a douching mixture 
of sodium bicarbonate and water (1-2 tablespoons in 500 mL 
water) used three times a week while symptomatic.4 

If the workup was adequate, the clinician should resist the 
urge to perform "shotgun" or even empiric treatment, as such 
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treatment perpetuates old myths, and instead be supportive 
and understanding of the symptoms and encourage the patient 
to be checked for subsequent recurrences. 

Special Considerations for 
the Family Physician 
Much of the success of therapy depends on the unique rela­
tionship between the family physician and the patient. 

Compliance 
The trusting relationship between the patient and the fam­
ily physician enhances compliance with often distasteful 
regimens. The patient is encouraged to finish the full course 
of therapy despite symptom resolution, and when the ther­
apy demands partner compliance, the patient must be in­
structed to abstain from intercourse until therapy is com­
pleted. Role-playing this partner discussion with the patient 
may help allay anxiety. Choose the shortest regimen possi­
ble and make sure the patient understands side effects (in­
cluding local irritation), route of usage, and use of med­
ication during menses. Negotiate with the patient the best 
time to begin treatment and inform her of the possibility of 
recurrence or treatment failure. In addition, it is critical to 

assess the patients' attribution of disease in this condition. 
Clarity about sexual transmission is important; if possible, 
use printed information for the patient to read and give to 
her partner(s). 

Issues of self-support and control of symptoms can be crit­
ical to compliance as well. These points can be reinforced 
through good patient education. Sources of self-help for the 
patient can be found in women's health literature such as Our 
Bodies, Our Selves or its revision.21 These references may 
provide the patient with more detailed information on hy­
giene, as well as alternative remedies. The physician, how­
ever, should first read the relevant sections to be sure that the 
information is consonant with good care and to explain areas 
of disagreement. (For example, there is scant scientific evi­
dence for the use of intravaginal yogurt.) Some patients work 
best with a combination of conventional medical therapy and 
time-honored suggestions. 

Recurrent or Persistent Vaginitis 
Nothing is more frustrating to the patient or physician than 
recurrence (defined as symptoms recurring after a I-month 
disease-free interval) or persistence of symptoms. In this sit­
uation the physician should start over with the history, em­
phasizing compliance with previous therapy and focusing at­
tention on details of diet, clothing, and irritants. Question the 
patient about high dairy intake, increased simple sugars, use 
of new deodorant tampons or pads, or other topical agents 
such as perfumes or home remedies. Explore the rdation to 

tight clothing, exercise gear, the use of dildos or vibrators, 
and the use of hot tubs or pools. 

The examination and basic tests should be repeated, but if 

the history reveals no further clues, culture the cervix for 
Chlamydia and the vaginal vault for bacteria and Candida and 
perform any necessary vulvar biopsies. In the diabetic patient 
the blood glucose must be controlled concomitantly while re­
instituting therapy. 

Results of the tests dictate therapy. Persistent Candida or 
Trichomonas infection may need prolonged (Candida) or in­
creased (Trichomonas) therapy. Consider treating according 
to the results of the bacterial culture using an antibiotic" tar~ 
geted to the dominant organism. 

If tests are negative, provide support and sympathy, edu­
cate the patient about good hygiene and sexual behaviors that 
minimize risk, and proscribe anything that might exacerbate 
symptoms. Encourage the patient to return to be examined 
when symptoms recur. 

Management of the HIV-Positive Patient 
Other than the fact that patients who are HIV -seropositive 
may have problems with HPY, treatment of vaginal disorders 
follows the same recommendations as for nonpositive pa­
tients. Although refractory candidiasis may be a clue for the 
physician to check a patient for HIV status, a normal vaginal 
infection should not be of concernP 

Role of Colposcopy 
The role of colposcopy is not well defined regarding vaginal 
symptoms. It may be a useful tool in the future, but its CUf­

rent usage is in the evaluation of an abnormal Papanicolaou 
smear or cervix. Therefore, use it in a patient with persistent 
cervicitis only to screen for abnormal areas to biopsy. Addi­
tionally, conventional wisdom dictates that patients with HPY 
undergo colposcopy to detect a precancerous state of the 
cervix. 

Prevention of Vaginitis 
When an STD has caused the vaginitis, the family physician 
must educate the patient about the difference between a dis­
ease that can arise de novo and then be propagated between 
partners and one acquired from someone else. Patients are un­
derstandably concerned about where they got the disease, but 
the clinician can help focus the patient on treatment, give ba­
sic relevant information, and plan a subsequent visit to con­
tinue pursuing their concerns. Clarity about sexual transmis­
sion is important, as the patient may also need to be concerned 
about hepatitis and HIV risk. Acquisition of an STD is cer­
tainly threatening to partners who thought of themselves as 
mutually monogamous, and relationship issues are frequently 
topics for subsequent visits. 

In addition to concerns about sexual transmission, the 
physician should educate the patient about the causative or 
associative factors found to be significant in the history. Use 
onocal irritants, clothing, and other offending behaviors must 
be discouraged. Above all, encouraging the patient to come 
in for evaluation of subsequent infections is critical, as the 
etiology may differ from the current one. 
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Menstrual Disorders 

Peggy R. eyr and Ann K. Skelton 

Menstrual Cycle 
Women experiencing menstrual difficulties frequently call upon 
family physicians. The disorders range from a failure to men­
struate to excessive menstrual bleeding. Menstrual disorders 
stem from multiple etiologies, spanning the breadth of many 
disciplines including genetics, metabolism, endocrinology, gy­
necology, and psychology. Menstrual disorders are best ad­
dressed through a comprehensive primary care approach. 

Normal Physiology and Patterns 
Regulation of the menstrual cycle is a product of complex, del­
icate interactions among hormones of the hypothalamus, pitu­
itary, and ovaries. The hypothalamus secretes gonadotropin­
releasing hormone (GnRH) in a pulsatile manner. The pitu­
itary secretes luteinizing honnone (LH) and follicle-stimulating 
hormone (FSH), which act primarily on the theca and granu­
losa cells of the ovary respectively. With FSH-and estradiol 
stimulation, a dominant follicle develops and releases an egg. 
Estradiol has a negative feedback effect on FSH, resulting in 
decreased stimulation of the several other less mature folli­
cles that develop monthly. FSH also stimulates the develop­
ment of LH receptors in the ovarian granulosa cells. When 
the concentration of estradiol reaches a threshold level for a 
specific duration, the LH surge occurs. The LH surge triggers 
ovulation and formation of the corpus luteum. The corpus lu­
teum produces estrogen and progesterone, which have a neg­
ative feedback result on GnRH and FSH, eventually leading 
to decreased levels of estrogen and progesterone and corpus 
luteum involution if pregnancy has not taken place. In the ab­
sence of pregnancy, menstruation occurs and FSH levels in­
crease to prepare for the next cycle. I 

The follicular phase of the menstrual cycle, under control 
primarily of FSH, results in ovulation and usually lasts 10 to 
14 days. During this phase, the endometrium proliferates un-

der estrogen stimulation, and progesterone receptors are syn­
thesized on endometrial epithelial cells. The luteal phase of 
the menstrual cycle refers to the period after the LH surge 
stimulates ovulation. The corpus luteum produces proges­
terone, which causes endometrial glandular secretory changes 
and changes in the endometrial stroma. The luteal phase con­
sistently lasts 14 days after the mid-cycle LH surge. In the 
absence of pregnancy, the regression of the corpus luteum and 
drop in progesterone result in endometrial sloughing. Figure 
103.1 is a graphic illustration of the interaction of key hor­
mones during the menstrual cycle. 

Normal menstrual cycle intervals are 21 to 45 days from 
the first day of one cycle to the first day of next, with bleed­
ing lasting 3 to 7 days. Average blood loss is 30 to 40 rnL 
per cycle. The average age of menarche in the United States 
is 12 years, and menopause is 52. 

Disorders of Menstruation 
The following tenninology describes the key features of men­
strual history and disorders of menstruation: 

Amenorrhea: absence of menstrual periods 
Menarche: onset of first menses 
Menometrorrhagia: menses at irregular intervals with varying 

amounts of blood loss 
Menopause: cessation of menses for 6 months, not due to 

pregnancy 
Menorrhagia: loss of more than 80 rnL of blood during a men-

strual cycle or menstrual duration of more than 7 days 
Metrorrhagia: bleeding between menstrual cycles 
Oligomenorrhea: menstrual cycles of 36 days or more 
Polymenorrhea: menstrual cycles shorter than 21 days 
Primary amenorrhea: lack of menarche by age 14 in girls with-

out development of secondary sexual characteristics or by 
age 16 in those with secondary sexual characteristics 



Fig. IOJ.1. Hormonal changes 
through the menstrual cycle. 
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Secondary amenorrhea: absence of menses for six consecu­
tive cycles in a previously menstruating woman, or for 12 
months in a woman with oligomenorrhea 

General Approach 
Any woman presenting with a menstrual disorder should have 
a thorough and pertinent history and physical examination. 

Table 103.1. Elements of History Taking for 
Menstrual Disorders 
Menstrual history 

Gynecologic and 
sexual history 

Family history 

General medical 
history 

Age of menarche 
Usual menstrual pattern (cycle length, 

duration, flow) 
First day of last menstrual period 
Moliminal symptoms (breast tenderness, 

mittelschmerz) 
Dysmenorrhea 

Use of contraception 
Pregnancies, deliveries, complications 
GYN procedures (e.g., D&C) 
Pelvic pain 

Age of onset of menarche and meno-
pause in sister(s) and mother 

Similar menstrual dysfunction in others 
Congenital syndromes or anomalies 
Endocrine disorders 

Changes in weight 
Emotional stressors 
Signs of excessive exercise (e.g., stress 

fractures) 
Sexually transmitted diseases 
Medications 
Previous chemotherapy or radiation 
Other endocrine or metabolic disorders 
Disordered eating 

"~ .. ,,,!~ 
" I 

"_., " .... -- \ 

14 16 20 24 28 

Days of menstrual cycle 

The key components of the history are a family history, a 
menstrual and reproductive history, and a general medical his­
tory including medications used, and nutritional, exercise, and 
emotional assessments. Details are listed in Table 103.1. 

The focus of the physical exam is to look for abnormal gen­
ital anatomy such as an imperforate hymen or enlarged fi­
broid uterus. Additional areas of attention during the physi­
cal exam are listed in Table 103.2. The pertinent areas include 
looking fOf signs of androgen excess, estrogen deficiency, or 
an endocrinopathy. 

Primary Amenorrhea 
Congenital anomalies are the main cause of primary amenOf­
rhea. These include imperforate hymen or a vaginal septum that 
will be detected on exam and can be 1reated surgically. Con­
gential absence of the uterus and vagina can occur. An amiro-

Table 103.2. Elements of Physical Exam for 
Menstrual Disorders 

Skin Acne, alopecia, hirsutism, abdominal 

Neurologic 

Neck 

Breasts 

Abdomen 

External genitalia 
and vagina 

Cervix 

Uterus and ovaries 

striae 

Visual field deficit 

Thyroid nodules or enlargement 

Tanner stage, galactorrhea 

Adrenal mass 

Imperforate hymen, vaginal septum, 
atrophic vaginal mucosa, scant 
cervical mucus, enlarged clitoris 

Friability, inflammation, polyps, 
duplication 

Enlargement of uterus or ovaries 
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gen insensitivity syndrome leads to a 46,XY female who has 
no uterus or tubes and a blind vaginal pouch. Testes ate found 
within the abdomen or inguinal hernias aod require surgical re­
moval due to the risk of malignaot transformation. Women with 
Turner's syndrome (45,XO) never menstruate because the 
ovaries are not developed. Patients with cangential anomalies 
require specialty consultation. Women with primary amenor­
rhea aod normal sexual development should undergo the same 
evaluation as patients with secondary amenorrhea (also see 
Chapter 16). 

Secondary Amenorrhea 

The most conunon etiology of secondary amenorrhea is preg­
nancy. Secondary amenorrhea is seen commonly in endurance 
athletes and anorexic patients. Each etiology will be discussed 
below under the workup of amenorrhea, presented in a step­
wise fashion. 

Workup for Amenorrhea 
The production of menstrual flow requires an integrated hy­
pothaIamic-pituitary-ovarian axis, a hormonally responsive 
uterus, and an intact outflow tract. The most important task 
in the diagnostic evaluation of amenorrhea is to identify the 
malfunctioning element (Table 103.3). 

First Step 
Check a urine pregnancy test. Pregnancy is the most common 
cause of secondary amenorrhea and may be a cause of pri­
mary amenorrhea in a young woman who is sexually active 
around the onset of menarche. 

Second Step 
Check serum levels of thyroid-stimulating hormone (TSH) 
and prolactin. Hyperprolactinernia aod hypothyroidism can be 
the cause of amenorrhea. 

Table 103.3. Workup for Amenorrhea 

1 st Step Urine hCG 

{ 
Elevated ~ Hypothyroidism 

{

Serum TSH 
Normal 

2nd Step } Go to Step 3 
Serum -{ Normal 

prolactin Elevated ---+ Hyperprolactinemia 

Amenorrhea Secondary to Elevated Prolactin Level. 
About one third of women with no obvious cause of amen­
orrhea will have ao elevated prolactin level. 2 Hyperpro­
lactinemia is most commonly the result of a pituitary mi­
croadenoma « 10 mm in diameter), which in aod of itself 
should not affect pituitary function. A plain x-ray with a cone­
doWD view of the sella turcica will detect the presence of a 
large tumor. If the cone-down view is abnormal, the prolactin 
level is > 100 ng/mL, and the patient has headaches or visual 
disturbaoces, then magnetic resonance imaging (MRI) of the 
brain is indicated. Elevated prolactin levels inhibit the pul­
satile release of GnRH from the hypothalamus, which ulti­
mately inhibits estrogen production and leads to amenorrhea. 
Dopamine agonist therapy (bromocriptine) is reserved for pro­
lactin-secreting tumors with rapid growth or large tumors, and 
for patients who want to become pregnant or who have in­
tolerable galactorrhea. Surgery is for tumors unresponsive to 
medical therapy. Microadenomas can be maoaged by check­
ing yearly serum prolactin and brain MRI every 2 to 3 years. 

Three main types of medications can also elevate prolac­
tin levels, resulting in amenorrhea: antipsychotics; antide­
pressants, both tricyclic and monoamine oxidase inhibitors 
(MAOIs); aod antihypertensive agents, including calcium 
channel blockers and methyldopa. Stopping these agents will 
generally result in a quick return to menstruation. 

Amenorrhea Secondary to Hypothyroidism. Thyroid fail­
ure is associated with elevated prolactin levels since hypo­
thalamically released thyrotropin-releasing hormone also 
stimulates prolactin production. There may also be a direct 
effect of hypothyroidism on the feedback control ofLH, FSH, 
aod estradiol on the hypothalamus aod pirnitary3 Treatment 
of hypothyroidism results in prompt return of ovulatory cy­
cles and menses ensue. 

Of note, galactorrhea is present in only one third of women 
with increased prolactin levels, and one third of women with 
galactorrhea have normal menses.4 

3rd Step 
Progesterone { Positive bleed ---+ Anovulation ~ ?Androgen excess ---+ Positive ---+ Serum DHEAs, testosterone, 17 -HP 
challenge 
test Negative bleed ~ Go to Step 4 

Estrogen and {Negative bleed ~ Disorder of the outflow tract and unresponsive endometrium 
4th Step 

progesterone Positive bleed ---+ Hypoestrogenic amenorrhea ~ Go to Step 5 

{ 
Elevated ~ Ovarian failure 

Serum 
5th Step {Abnormal ---+ Tumor 

LH/FSH Low/normal ---+ MRI of sella turcica 
Normal ~ Hypoestrogenic amenorrhea 

DHEA = dehydroepiandrosterone; FSH = follicle-stimulating hormone; hCG = human chorionic gonadotropin; 17-HP = 17-
hydroxyprogesterone; LH = luteinizing hormone; TSH = thyroid-stimulating hormone. 



Third Step 
Perform a progesterone challenge test. This test evaluates the 
functional endogenous estrogen status and competence of the 
outflow tract. The standard regimen is 10 mg of medrox­
yprogesterone orally, daily for 10 days. Any bleeding within 
2 to 10 days after stopping the progesterone is a positive 'iign 
indicating the presence of anovulation. 

Amenorrhea Secondary to Anovulation. These women 
will have withdrawal bleeding after taking the progesterone 
challenge test. This type of amenorrhea is frequently associ­
ated with high androgen levels as seen in polycystic ovarian 
syndrome, and, in rare cases, adrenal tumors or adrenal en­
zyme deficiencies, which cause elevated progesterone levels. 
Hyperandrogenic chronic anovulation is present in 37% 
of amenorrheic women and 90% of infertile women with 
oligomenorrhea.5 

If high androgen levels are suspected on physical exam, ad­
ditional tests include serum testosterone, dehydroepiandro­
sterone sulfate (DHEAS), and serum 17-hydroxyprogesterone 
(17-HP). Serum testosterone >200 mg/dL indicates an 
androgen-secreting tumor. Serum DHEAS >7000 ng/dL in­
dicates an adrenal tumor. Serum 17-HP between 200 and 800 
ng/dL indicates possihle adrenal hyperplasia. which can be 
further evaluated by an adrenocorticotropic hormone (ACTH) 
stimulation test. Serum 17-HP >800 ng/dL indicates 21-
hydroxylase deficiency.6 

A negative progesterone withdrawal test indicates one of 
three possibilities: 

1. A disorder of the outflow tract. 
2. A nonreactive endometrium. 
3. Inadequate estrogen stimulation of the endometrium. 

When there i~ no withdrawal bleed, proceed to the fourth 
step. 

Fourth Step 
Prescribe a I-month regimen of estrogen and progesterone. 
Two possible regimens are oral contraceptives or 1.25 mg of 
conjugated equine estrogen on days I to 21 and to mg 
medroxyprogesterone acetate on days 17 to 21. A positive 
withdrawal bleed with use of estrogen and progesterone con­
firms an unobstructed outflow tract and a responsive en­
dometrium. 

Amenorrhea Secondary to Disorders of the Outflow Tract. 
Most of the disorders of the outflow tract are congenital in 
origin and are outlined in the section under primary amenor­
rhea. Asherrnan's syndrome is an acquired form of amenor­
rhea in which intrauterine adhesions prevent endometrial 
stimulation by estrogen and/or block the outflow of menstrual 
blood. The adhesions may form after vigorous curettement of 
the postabortion or postpartum endometrium or scarring by 
endometritis. Diagnosi:;, is made by a hysterosalpingogram or 
hysteroscopy, and the syndrome may be treated surgically by 
lysis of adhesions. Tuberculosis can also cause intrauterine 
lesions that can block the outflow of men"trual blood. 
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Amenorrhea Secondary to Unresponsive Endometrium. 
The endometrium will not respond to progesterone with­
drawal in rare circumstances of high levels of androgens such 
as seen in adrenal tumors, polycystic ovarian syndrome, or 
adrenal enzyme deficiency. The~e situations should be ex­
pected whcn there are signs of androgen excess. 

Amenorrhea Secondary to Inadequate Stimulation of the 
Endometrium. Thesc patients will have menstrual bleeding 
with the administration of estrogen and progesterone. This 
type of amenorrhea is referred to as hypoestrogenic amenor­
rhea. Proceed to the fifth step. 

Fifth Step 
Measure serum levels of the gonadotropins: LH and FSH. The 
serum gonadotropins LH and FSH can be elevated, normal, 
or low. Elevated levels are termed hypergonadotropic amen­
orrhea, nonnallevels are called nonnogonadotropic amenor­
rhea, and low lcvels indicate hypogonadotropic amenorrhea. 

Hypergonadotropic Amenorrhea-Elevated LH/FSH. The 
primary cause of amenorrhea associated with elevated 
LHIFSH is ovarian failure. Ovarian failure is termed prema­
ture if a woman is less than 40 years of age. A karyotype 
should be obtained in these women to check for 45,XO 
(Turner's syndrome), 46,XY (pure gonadal dysgenesis), and 
46,XX in idiopathic premature ovarian failure. 

Twenty to forty percent of cases of premature ovarian fail­
ure are associated with autoimmune disorders? A workup for 
autoimmune diseases is recommended. Adrenal failure can 
follow ovarian failure and should be monitored with periodic 
morning cortisol levels. 

Chemotherapeutic agents can also cause ovarian failure hy 
direct ovarian toxicity. This effect may be reversible. 

Honnonal therapy with estrogen and progesterone should 
be strongly considered in all patients with ovarian failure. Due 
to the low estrogen state, there is an increased risk of osteo­
porosis and a concem of increased cardiovascular risk. 8 Oral 
contraceptives and calcium and vitamin D supplementation 
are recommended. 

Normo- or Hypogonadotropic Amenorrhea-Normal or 
Low LH/FSH If the FSH and LH are normal or low in this low 
estrogen state, it indicates pituitary or hypothalamic dysfunc­
tion. Tumors of the hypothalamus (craniopharyngiomas) or tu­
mors of the pituitary (adenomas) or ischemic necrosis of the pi­
tuitary as seen in obstetrical shock (Sheehan's syndrome) all can 
cause thi" type of amenorrhea. A MRI of the brain is the most 
sensitive imaging study of the pituitary in these conditions.9 If 
the MRI is negative, a defect in the pulsatile release of GnRH 
from the hypothalamus is the probable cause. This is a diagno­
sis of exclusion and is commonly a<;sociated with emotional 
stress (acute or chronic), nutritional deficiencies as seen in 
anorexia nervosa, and excessive strenuous physical exercise. 

If conlraception is desired, oral contraception pills (OCPs) 
are recommended. If pregnancy is desired, referral to an in­
fertility specialist is indicated for either pulsatile GnRH in hy­
pothalamic failure or menotropins in the case of pituitary fail­
ure. This low-estrogen state requires estrogen, calcium, and 
vitamin D supplementation as well. 
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Additional Medications Causing Amenorrhea. Amenor­
rhea is a common side effect of oral contraceptives, Depo­
Provera, or Norplant. Rule out pregnancy and reassure the pa­
tient. Digitalis and marijuana can also cause amenorrhea 
through estrogen-like effects. 

Female Athlete Triad 
The female athlete triad, one feature of which is amenorrhea, 
warrants special note because of its common presentation to 
primary care physicians and because of its potential conse­
quences. Osteoporosis and disordered eating are the other two 
aspects of the triad. In this syndrome, vigorous athletic train­
ing and weight changes produce hypothalamic dysfunction 
and primary or secondary amenorrhea. The associated low es­
trogen levels may produce osteoporosis, which is especially 
devastating if it occurs in adolescence when bone density 
should be peaking. Osteoporosis increases the risk of stress 
fractures and other fractures in athletes. The disordered eat­
ing associated with the female athlete triad may not meet the 
strict definitions of anorexia nervosa or bulimia but is preva­
lent among female athletes. Since amenorrhea or a fracture is 
often the presenting complaint of women with this triad, 
physicians should review exercise and eating habits for those 
presenting with amenorrhea or fractures. Evaluation, as out­
lined above for primary or secondary amenorrhea, should take 
place for those young women who have missed three men­
strual periods. If no other cause is found, treatment of the eat­
ing disorder, through counseling, nutritional advice, and, in 
some cases, serotonin reuptake inhibitors, and a change in ex­
ercise patterns will usually result in resumption of menses. 
Important adjuncts in treatment of the female athlete triad in­
clude screening for osteoporosis and preventive measures in­
cluding intake of calcium and vitamin D, and hormone re­
placement with oral contraceptives or regimens similar to 
those used in postmenopausal women (also sec Chapter 51). 

Polycystic Ovarian Syndrome 
Polycystic ovarian syndrome (peOS) is a common disorder 
with varying features, including menstrual disorders. A 1990 
National Institutes of Health consensus lists the following def­
inite criteria of the syndrome: hyperandrogenism with clini­
cal features, menstrual dysfunction, and the exclusion of con­
genital adrenal hyperplasia. Probable criteria included insulin 
resistance, perimenarchal onset, and elevation in the LHIFSH 
ratio and ultrasonographic evidence of polycystic ovaries.lO 

The common feature in all patients with peos is anovu­
lation. Menstrual manifestations of anovulation in peos 
range from amenorrhea to oligomenorrhea to metrorrhagia. 
The usual hypothalamic, pituitary, and ovarian interactions 
are disrupted. 

LH levels and its patterns of pulsatile release are charac­
teristically abnormal in women with peDS and result in pro­
duction of androgens by the thecal cells of the ovary. The 
obesity often associated with the syndrome decreases the lev­
els of sex binding hormone, increasing the circulating levels 

of testosterone and estrogens. Usual feedback mechanisms are 
disrupted by chronic stimulation of hormones, and the deli­
cate balance needed to produce ovulation is upset. Ovulation 
may occur from time to time in women with peas, and con­
traception should be discllssed. 

In addition to the virilization associated with chronic 
anovulation and high levels of circulating androgens and es­
trogens, potential consequences of PCOS include infertility, 
an increased risk of endometrial cancer, and possibly breast 
cancer. The insulin resistance, hyperinsulinemia, and hyper­
androgenism associated with the syndrome increase the risk 
of diabetes and heart disease. 

The amenorrhea, oligomenorrhea, or metrorrhagia result­
ing from PCOS should be fully evaluated to rule out other 
causes. Although a characteristic elevation in the LHIFSH ra­
tio, similar to that seen at midcycle, is common, most patients 
are diagnosed on a clinical basis after ruling out other ab­
normalities. Most often, the menstrual irregularities begin at 
menarche, and are associated with clinical features of hyper­
androgenism and obesity. 

Treatment of PCOS is aimed at achieving pregnancy if de­
sired, preventing cancers, treating associated hirsutism, alope­
cia or acne, and preventing type II diabetes and coronary ar­
tery disease. Weight reduction alone may lead to resumption 
of ovulation, pregnancy for those who desire it and significant 
reduction in metabolic and cardiac consequences of peas. For 
those who desire conception, ovulation induction can help 
achieve pregnancy. Interrupting the chronic estrogen and an­
drogen stimulus can help prevent endometrial cancer, and pa­
tients who do not desire conception may be treated with oral 
contraceptives or cyclic progesterone. Hirsutism and alopecia 
may respond to oral contraceptives or spironolactone, which 
may need to be llsed for at least 6 months before noting im­
provement. Screening for diabetes with fasting or random glu­
cose tests is recommended, especially in obese patients (see 
Chapter 120). The effect of exercise and weight reduction on 
increasing insulin sensitivity should be stressed with patients. 
Finally, monitoring lipid profiles can help identify and treat 
women with "male pattern" lipid profiles. Because proges­
terone characteristically increases levels of LDL, oral contra­
ceptives may be a better choice than progesterone for treatment 
of women with PCOS who have abnormal lipid profiles. 

Irregular Vaginal Bleeding 
Irregular vaginal bleeding is another common menstrual dis­
order seen by primary care physicians. If careful evaluation 
for anatomic problems, systemic illness, and medication in­
fluences do not yield a cause, the bleeding is termed "dys­
functional uterine bleeding." Table 103.4 lists the most com­
mon conditions to be considered in the differential diagnosis 
of irregular vaginal bleeding. 

Evaluation of Irregular Vaginal Bleeding 
Evaluation begins with the history and physical exam. The pa­
tient's age may point toward the anovulation common around 
menarche before the full maturation of the hypothalamic-pitu-
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Table 103.4. Causes of Irregular Vaginal Bleeding 

Anatomic Anovulation Coagulopathy Other 

Fibroids 
Polyps: cervical 

Hypo- or hyperthyroidism 
Hyperprolactinemia 
peas 

Von Willebrand's disease 
leukemia 

Pregnancy and its complications, 
including postpartum conditions 

or endometrial 
Adenomyosis 
Endometriosis 
Endometrial 

Cirrhosi~/Iiver failure Medications: hormones, 
phenothiazines, antidepressants, 
anticholinergics, morphine, 
anticoagulants, steroids 

Cushing's syndrome 
Addison's syndrome 
Ovarian/adrenal tumors with 

Use of anticoagulants, 
aspirin, NSAIDs 

Thrombocytopenia 
hyperplasia or 
cancer 

Cervical cancer 
Sarcoma 

hyperandrogenism 
Menarche 
Menopause 
Obesity 
Hypothalamic anovulation 

Infections: cervicitis, endometritis, 
PID 

IUD use 

IUD = intrauterine device; NSAID = nonsteroidal antiinflammatory drug; peos = polycystic ovary syndrome; PIO = pelvic in­
flammatory disease. 

itary-ovarian axis, or toward anovulatory cycles close to meno­
pause. Other historical features listed in Table 103.1 will help 
guide the evaluation toward etiologies including infection, tu­
mors, endocrinopathies, and coagulopathies. Presence of risk 
factors for endometrial cancer, including hypertension, dia­
betes, family history, obesity, early menarche, or late meno­
pause, should heighten concern for cancer. 

The general appearance of a patient with irregular vaginal 
bleeding may direct the physician toward peos or the female 
athlete triad as causes for the irregularity. Table 103.2 lists 
pertinent physical findings that may indicate other disorders. 

Just as for amenorrhea, the laboratory evaluation for 
women with irregular bleeding begins with a pregnancy test. 
Pregnancy-related conditions are very common and some, 
such as ectopic pregnancy, are life threatening. Since exam­
ination is not very sensitive in diagnosis of thyroid conditions 
or hyperprolactinemia, a TSH and prolactin level should be 
included early in the evaluation for most women. An evalu­
ation for anemia with a hemoglobin or hematocrit should be 
done if there is any indication of excessive blood los<;. If the 
history or examination points toward a coagulopathy, a com­
plete blood count, protime, partial thromboplastin time, and 
bleeding time will help in determining the diagnosis. Young 
patients may present with heavy or irregular vaginal bleeding 
as a first sign of coagulation disorder. so these studies are es­
pecially important in younger women. Cultures of the cervix 
are helpful in those women whose history or physical exam­
ination suggests infection as an etiology. A pelvic ultrasound 
may confirm or reveal fibroids as a cause of heavy and some­
times irregular bleeding, and an endometrial lining thickne:;,s 
of less than 5 mm helps to reassure that irregular vaginal 
bleeding is not due to endometrial hyperplasia or cancer. A 
meta-analysis found that a vaginal ultrasound with an en­
dometriallining of greater than 5 mm was 96% sensitive for 
cancer of the endometrium and 92% sensitive for endometrial 
disease of any kind, including cancer, polyps, or hyperpla­
sia. ll However, any patient over age 35 with irregular vagi­
nal bleeding must have an endometrial biopsy or dilation and 
curettage (D&C) to rule out hyperplasia or cancer. The en­
dometrial biopsy is 100% semitive for endometrial cancer 
when compared to hysteroscopy and guided biopsy.12 If no 
other cause is found, hysteroscopy can sometimes identify 

uterine polyps or adenomyosis (ectopic endometrial tissue 
within the myometrium) and can help direct sites for biopsy. 

Treatment of Irregular Vaginal Bleeding 
Treatment is aimed at the primary etiology if one can be 
found. If a cause cannot be found, the bleeding is termed dys­
functional uterine bleeding (DUB). Treatment of DUB is out­
lined below. 

Dysfunctional Uterine Bleeding 
Dysfunctional uterine bleeding may be ovulatory (15%) or 
anovulatory (85%). The presence of moliminal symptoms 
such as breast tenderness, cramping, and bloating points to­
ward ovulation. Ovulatory dysfunctional bleeding is usually 
due to progesterone withdrawal and is more regular than 
anovulatory DUB. The treatment of DUB focuses on two as­
pects: control of bleeding and prevention of endometrial hy­
perplasia. Treatment may be medical or surgical and depends 
on the presence or absence of ovulation, degree of symptoms, 
desirability of pregnancy_ and the patient's preferences. 

Acute menorrhagia with hemodynamic compromise is 
treated with estrogens, intravenously over 24 hours. If there 
is no change, a D&C is performed. 

For those patients who do not want to conceive, the poly­
menorrhea, oligomenorrhea, menorrhagia, or metrorrhagia of 
dysfunctional uterine bleeding often can be controlled hor­
monally. Oral contraceptives usually result in regular, lighter 
menses and help prevent endometrial hyperplasia. Using a 
combination oral contraceptive three times a day for a week 
can help stop heavy anovulatory bleeding, as long as other 
pathologies have been ruled out. From there, the patient can 
transition to the usual daily oral contraceptive pill if she 
is younger than 35 or up until menopause in nonsmokers 
without contraindications. Progesterone, gi ven either as 
depomedroxyprogesterone or orally as medroxyprogesterone 
acetate, will change bleeding patterns and protect against hy­
perplasia as well. With depomedroxyprogesterone, 70% of 
women will have scant or no bleeding, 20O/C will have fairly reg­
ular bleeding patterns. and 10% will continue to have irregular 
vaginal bleeding. An alternative delivery system for progcs-
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terones is the progesterone containing intrauterine contraceptive 
device (IUD), which also decreases menstrual blood flow. 

Nonsteroidal antiinflammatory drugs (NSAIDs) can de­
crease blood loss in women with menorrhagia by 25%, and 
often decrease dysmenorrhea as well. Their effect on blood 
loss is a result of their antiprostaglandin nature, which in­
creases the thromboxane to prostacyc1in ratio, resulting in 
vasoconstriction and platelet aggregation.13 

Danazol is a synthetic androgen, which acts as an anti­
estrogen to inhibit ovulation and LH and FSH production. The 
result is amenorrhea. It produces a high incidence of andro­
genic side effects, which often lead to its discontinuation. 

GnRH analogues decrease estrogen production, resulting in 
amenorrhea or decreased flow. Side effects include meno­
pausal symptoms and decrease in bone density. Its expense 
and side-effect profile prevent its long-term use, but it may 
be useful for women who desire future fertility but have failed 
other treatments. "Add-back" estrogen and progesterone can 
help decrease the incidence of osteoporosis associated with 
GnRH analogue use. 

Surgical approaches include D&C, which is a temporizing 
measure that stops heavy bleeding but does not change the 
underlying process. Endometrial ablation by a variety of 
means is done with hysteroscopic visualization and results in 
amenondtea or light periods. It should never be undertaken 
without first ruling out endometrial atypia, hyperplasia, and 
cancer. Hysterectomy clearly represents a definitive treatment 
for dysfunctional vaginal bleeding, but is associated with 
complications and is not recommended as first-line treatment. 

Dysmenorrhea 
Dysmenorrhea is defmed as cramping pain in the lower ab­
domen occurring at the onset of menses. Dysmenorrhea is 
commonly divided into two main categories: 

Primary dysmenorrhea, when there is no discernible pelvic 
pathology 

Secondary dysmenorrhea, which is due to pelvic pathology 
such as endometriosis. 

Primary dysmenorrhea is a diagnosis of exclusion. A thor­
ough history and physical will help detennine if there is any 
pelvic pathology. Table 103.5 will help to differentiate pri­
mary from secondary dysmenorrhea. 

Primary Dysmenorrhea 
Primary dysmenorrhea is the most common menstrual disor­
der in women. 14 Women with dysmenorrhea often experience 
sharp, intermittent spasms of pain, usually centered in the 
suprapubic area. Pain may radiate to the back of the legs or 
the low back. Systemic symptoms of nausea, vomiting, diar­
rhea, fatigue, fever, headache, or light-headedness are fairly 
common. Pain usually starts within hours of onset of menses 
and peaks within the first I to 2 days. 

There are some theories that smoking, obesity, and alcohol 
consumption are related to more dysmenorrhea, but these re­
main controversial. The etiology of primary dysmenorrhea is 
not precisely understood, but most symptoms can be ex­
plained by the action of uterine prostaglandins, particularly 
PGF2. This prostaglandin is released as the endometrium 
sloughs, causing uterine contractions. 

Treatment of Primary Dysmenorrhea 
NSAIDs are the first choice for treatment. NSAIDs work 
through prostaglandin synthetase inhibition. is Prostaglandins 
are felt to be responsible for the uterine contractions and the 
systemic symptoms mentioned such as nausea and diarrhea. 
If one particular NSAlD is not effective, try one from another 
class. 

Oral contraceptives are second-line therapy unless a woman 
is also seeking contraception, then they would become first­
line therapy. Oral contraceptives are 90% effective in im­
proving primary dysmenorrheal6 and work by reducing men­
strual blood volume and suppressing ovulation. It may take 
up to 3 months for the oral contraceptives to become effec­
tive. Norplant and Depo-provera are also effective since these 
methods often induce amenorrhea. 

For the 10% of patients who do not respond to NSAlDs 
and/or oral contraceptives, a wide range of alternative thera­
pies have been proven effective, including transcutaneous 
electrical nerve stimulation (TENS), acupuncture, omega-3 
fatty acids, transdermal nitroglycerin, thiamine, and magne­
sium supplements. I? 

Secondary Dysmenorrhea 
The onset of secondary dysmenorrhea generally occurs after 
age 25. The pelvic pathology can be divided into uterine causes 
and extrauterine causes. The uterine causes are adenomyosis, 

Table 103.5. Differentiating Primary from Secondary Dysmenorrhea 

Historical points Primary dysmenorrhea 

Onset 

Menstrual flow 
Pain with intercourse 
Infertility 
History of PID 
Pelvic exam 
Response to NSAID/OCP 
ocp = oral contraceptive pill. 

Adolescence, within first 
3 years of menarche 

Normal 
No 
No 
No 
Normal 
Good 

Secondary dysmenorrhea 
First one or two cycles after menarche (congenital 

outflow obstruction) or after age 25 
Heavy and/or irregular 
Ves 
Ves 
Maybe 
Abnormal, bulky uterus; nodular uterosacral ligaments 
little or no response 



pelvic inflammatory disease, cervical stenosis, polyps, fibroids, 
and IUDs. The extrauterine causes are endometriosis; inflam­
mation and scarring (adhesions); functional ovarian cysts; be­
nign or malignant twnors of the ovary, bowel, or bladder; and 
inflammatory bowel disease. IS Some of these disorders can be 
detennined by a careful pelvic exam. The two most important 
diagnostic steps are a pelvic ultrasound, including an intrav­
aginal probe component, and laparoscopy, 

Treatment of Secondary Dysmenorrhea 
Treatment should focus on the underlying condition, For pa­
tients with a mass lesion or enlarged uterus on exam or ultra­
sound referral to a gynecologic specialist is indicated. For ade­
nomyosis, gynecologic consultation is warranted. If a woman 
has an IUD, dysmenorrhea may be an indication for removal. 

Although endometriosis (ectopic functioning endometrial 
tissue located in such places as the ovaries, uterosacral liga­
ments, cuI de sac, and peritoneum) can be suspected on exam, 
it must be confmned by laparoscopy. Endometriosis is a com­
mon cause of secondary dysmenorrhea. In fact, approximately 
24% of women who complain of pelvic pain are subsequently 
found to have endometriosis.19 This condition is often asso­
ciated with infertility. If pain relief is the goal, medical op­
tions include oral contraceptives, danazol, progestational 
agents, and GnRH agonists. If pain is severe or infertility is 
an issue, laparoscopic surgical excision and ablation of le­
sions is indicated. If pain is intractable and childbearing is not 
a factor, hysterectomy and oopherectomy are indicated. 
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The defining feature of menopause, ovarian failure, has a vari­
able effect among women. Tailoring treatment to each 
woman's circumstance is crucial to menopause management. 
Not all changes are unwelcome. Many women are happy to 
be free of possible pregnancy, menstrual bleeding, dysmen­
orrhea, and/or fibroids. Many report midlife as their happiest 
and most productive period. 

Lack of estrogen is thought to produce most of menopause's 
unwanted changes when they occur. Androgen depletion also 
may playa role, 1 Artificial or premature menopause may occur 
due to surgery, radiation, or disc<l$c. Table 104-.1 lists conven­
tional tenus describing menopause.2 Emerging research on es­
trogen's actions, especially at the molecular level, clarifies its 
central importance, yet uncertainties can produce fluctuating 
practice options, especially when studies conflict with clinical 
experience and patient preference. 

Not all women lack estrogen after menopause. Adrenal an­
drostenedione can be converted in fat stroma to estrogen es­
pecially, but not exclusively, in obese women who are then 
exposed to unopposed endogenous estrogen, with risk of en­
dometrial hyperplasia and cancer. 

Choosing from a plethora of products for estrogen or hor­
mone replacement therapy (ERT or HRT) and coordinating 
with treatment of chronic and acute discases of aging require 
judgment. Since patients' adherence to prescribed regimens 
is historically poor,3 physicians must create uniquely suitable 
methods of shared decision making and patient education. The 
physician's knowledge base, experience, personal preference, 
and enthusiasm are key, since women adhere better to regi­
mens presented convincingly.4,5 

Effects of Estrogen Deficiency 

Urogenital Atrophy 
Vaginal dryness, soreness, bleeding, urinary infections, dys­
uria, and dyspareunia can occur.6 As sexual activity declines, 
the vagina can constrict, making intercourse or even pelvic 
examination impossible. Function is restored with estrogen 

therapy, systemically or locally. Since healthy functioning 
contributes to well-being,7 prevention of genital atrophy war­
rants emphasis in decision making.s 

Breast Cancer 
Although women have a I in 28 chance of dying of breast 
cancer and a 1 in 5 chance of dying of coronary heart disease 
(CHD), they fear breast cancer much more than heart disease. 
Estrogen may promote a lower grade of breast cancer of low 
virulence with good outcome.9 Mortality in women who de­
velop breast cancer while on estrogen is lower than if breast 
cancer develops off hormones.lO 

Oral Health; Ear, Nose, and Throat 
Estrogen repletion yields less periodontitis and tooth 10SS.11 
The voice and laryngeal mucosa are also affected. 12 Women 
singers and speakers have lowered vocal range due to a net 
androgenic effect, unless estrogen is replaced. 

Skin and Hair Changes 
Adrenal production of androgens usually yields predominance 
of androgenic effect, leading to loss of scalp hair and growth 
of facial and body hair. Skin becomes thin and loses collagen. 

Weight Change 
Menopause itself causes weight gain, an effect mistakenly at­
tributed to hormones. 13 Progestogens may retain fluid and cause 
bloating. In a 12-year prospective study of booy mass in 
290,827 women,14 lean and heavy women showed significant 
benefit from ERTIHRT, with lean women benefiting most. 

Cardiovascular Disease 
Menopause is a risk factor for CHD 15 (also see Chapter 76). 
Studies consistently report from one half to one third the 
amount of CHD in women taking estrogen. More than 30 ob­
servational studies reveal a pooled estimate of a relative risk 
of CHD of 0.65 [95% confidence interval (CI) 0.59-



(able 104.1. Menopause Glossary 

Menopause 

Peri menopause 

Induced menopause 

End of menstruation, after 12 months 
of amenorrhea without obvious 
other cause, or after damage or 
removal of ovaries; median age 51 
years 

Period of time up to 6 years before 
and 1 year after menopause 

Cessation of mense~ after surgery, 
radiation, or other damage to both 
ovaries 

Premature menopause Menopau~e before age 40 

Post menopause All years after menopause and 

Confirmation of 
menopause 

peri menopause 

By signs, history, and symptoms; 
may use FSH 00-40 mlU/ml on 
more than nne measurement) 

FSH = follicle-stimulating hormone 

0.71) for ever-users vs. never-users of estrogen. Despite the 
association, biases could account for some of the effect. Var­
ious biases identified are surveillance bias, healthy-user bias. 
compliance bias and healthy-survivor bias. 16 Prospective, ran­
domized, double-blind studies of primary prevention are in 
progress and not completed yet, but observational studies, meta­
analyse~, animal and in vitro studies, and biologic plau~ibi1ity 
uphold opinions that estrogen~ lessen lipid accretion in arter­
ies. Protection against future events in women with existing 
heart disease (secondary prevention) has been challenged by 
recent studies. 17 There is evidence of beneficial effects for at­
risk subsets such as women with small dense low-density 
lipoprotein (LDL) or elevated lipoprotein a [Lp(a)] levels, If; as 
well as caution for subsets with certain prothrombotic factors. 19 

Bone 
Estrogen favorably afrects fracture rate and builds bone. For 
women whose bone density is inadequate, whether taking 
ERT/HRT or not, bisphosphonates (etidronate, alendronate, 
or risedronate) can be added or started. An abnormal pe­
ripheral screening bone density should trigger more precise 
dual-energy x-ray absorptiometry (DEXA) scanning (also 
sec Chapter 122). Adequate calcium (1500 rug) and vi­
tamin D (400 U) is imperative, but without estrogen. bone 
resorption occurs. Beneficial effects begin whenever 
ERT/HRT is started after menopause and are lost when 
stopped, dissipating after 5 years. Proge~logens may en~ 
hance antiresorptive effects of estrogen but are insignifi­
cant alone. 2o 

Treatment Options 

General Approach to Hormonal Treatments 
Hot flashes (or flushes) cause women to seek relief. Instabil­
ity of estrogen levels produces the hot flush. Although phy­
toestrogens (isot1avones, lignans, etc.) give some relief,21 es­
trogen is predictably efficacious and safcJ2 
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Apart from using high-dose estrogen for heavy uterine 
bleeding, estrogens may be marketed in the United States for 
three indications: alleviation of hot flushes, prevention of os­
teoporosis, and treatment of symptomatic urogenital atrophy. 
When drugs are used "off-label," it is important to document 
infonned com-ent and shared choice. Such discussions should 
be revisited often. Contraindications are undiagnosed genital 
bleeding. pregnancy, known or suspected breast cancer, and 
active thrombophlebitis. Other contraindications are relative. 

The physician's caring approach to inevitable family and 
life changes cements the relationship, encouraging patient 
compliance. It helps immensely to elicit a woman's opinion 
and prior experience with ERT/HRT or oral contraceptives 
(OCs). Communication by visit. fax, telephone, or e-mail 
should occur a few weeks after starting a regimen. Women 
should be seen at least yearly for blood pressure, weight 
check, and symptom review, with breast, pelvic exam, and 
Papanicolaou smear. along with mammogram, fecal occult 
blood, and total assessment for nongynecologic problems, es­
pecially surveillance and treatment of ongoing medical con­
ditions as appropriate for ageP 

Assessment of Estrogen Status 
Cycle length~ may shorten early in perimenopause and 
lengthen later. Heavy bleeding can occur. Unusual bleeding 
patterns (frequent. heavy, or with clots) may require ultra­
sound or endometrial biopsy (see Chapter 103). Peri­
menopause in nonsmokers can be treated with low-dose OCs. 
HRT will not prevent pregnancy. A follicle-stimulating hor­
mone (FSH) level just before starting a new pill pack can help 
confinn menopausal status. The ~witch to HRT can be made 
after age 51 or 52. 

Honnonal blood levels in perimenopause and post~ 

menopause are not always useful, unless estradiol measure­
ment is very low «20 pglmL), since wide fluctuations oc­
cur. Moreover, serum levels may not reflect target tissue 
activity. Estradiol levels before menopause are 50 to 500 
pg/mL After menopause they are 5 to 25 pg/mL. Replace­
ment therapy usually yields levels of 40 to 100 pg/mL.22 FSH 
levels over 30 or 40 mIU usually indicate menopause. Es­
trogen status is estimated by symptoms, physical exam of 
vaginal mucosa, bleeding pattern, and maturation index (mi­
croscopical examination for parabasal. intennediate, or su­
perficial epithelial cells of vagina). 

Treatment is guided by circumstance and likelihood of ad­
herence. When the uterus is present, progestogen or other en­
dometrial protection must be undertaken. 

Treatment, Expectations, and Tolerance 

Approach to Options 
A usual dose of estrogen (0.625 mg conjugated estrogen or 1 
to 2 mg estradiol) plus a progestogen (2.5 mg of medrox­
yprogesterone or 100 mg of natural micronized progesterone) 
daily is a starting point for most women. Irregular bleeding can 
be expected up to 6 to 9 months. Some women prefer a monthly 
cycle with expected bleeding, which entails giving a progesto-
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gen cyclically. If any bleeding would provoke nonadherence, 
a very low dose regimen of estrogen/progestogen should be 
chosen. A thin, white, or Asian woman whose mother had os­
teoporosis might accept transient or cyclical bleeding and tol­
erate side effects in the hope or preventing bone loss. Fearful 
or skeptical women should start low, possibly with estrogen 
alone. Progestogens can be added in 1 to 3 months. Tolerable 
treatment plans are possible in almost all cases. 

Which Estrogen! Estrogen Substitutes! 
What about SERMs! 
Conjugated equine estrogens have a history of 60 years of use. 
Multiple studies showing benefits of estrogen have been done 
mostly with this product in the United States. R<;;tradiol has been 
used more in Europe. Synthetic conjugated equine estrogen mim­
ics natural equine estrogen and comes from plants. It is approved 
by the Food and Drug Administration (FDA) for hot flashes but 
not for osteoporosis prevention or treatment. Most of the estro­
gen in conjugated estrogens is in the fonn of estrone (EI), which 
converts to estradiol (E2) mainly in the mucosa of the intestine 
and in other cells. The circulating hormone that acts at a cellu­
lar level is estradiol, which is made by the ovary. Estrone is a 
reservoir of estrogen in the body, constantly converting between 
EI and E2. Estradiol, not conjugated estrogens or estrone, can 
be applied transdermally, avoiding first-pass hepatic effects on 
coagulation factors, but also blunting beneficial effect .. on lipids, 
especially high-density lipnprotein (HDLJ. Conjugated estrogens 
are available in vaginal cream form, are absorbed, and can cause 
endometrial hyperplasia or cancer, as can even the weak estro­
gen, estriol, when taken orally, but not when in a vaginal cream. 
Table 104.2 lists various estrogen product.;; available. 

Selective estrogen receptor modulators (SERMs) have 
variable pro- and antiestrogen actions either alone or in com­
bination with estrogen with or without progestogen. They may 
become more useful as more evidence accumulates. The find~ 

jng that tamoxifen exerts proestrogenic effects on bone in the 
early 1990s led to the understanding that there are two types 
of estrogen receptors (ERs) in nuclei of target cells, ERa and 
ER,B.24,25 Future research may allow tailoring tissue effects 
using designed molecules to enhance estrogen's many desir­
able actions while blocking its problematic ones. 

Currently, tamoxifen is indicated as adjuvant treatment for 
breast cancer, and possibly breast cancer prevention in lower 
doses in high-risk women. Some physicians are using tamox~ 
ifen along with estrogen/progesterone regimens after breast 
cancer. Raloxifene is indicated for osteoporosis prevention but 
does not have as strong antiresorptive actions as estrogen or 
bisphosphonates. It will cause, not prevent, hot flushes. 

Another product under study is tibolone, a tissue-specific 
steroid with beneficial effects on vasomotor symptoms, bone, 
brain, and lipids. It has inhibitory effects on endometrium and 
breast. 26 It also has androgenic properties.27 

The Progestogen Problem 
Many of the side effects of HRT come from progestogens. 
Different preparations can be tried to find a tolerable one. Ta­
bles 104.3 and 104.4 list combined estrogen/progestogen 
products and progestogen only products, respectively. Mi­
cronized natural progesterone has less dampening effect on 
some of estrogen's advantageous actions. 28 The progestogen 
can be given monthly, as was usual in the past, rather than 
daily. Duration counts more than dose for reducing the risk 
of endometrial hyperplasia. The dose should be 5 to 10 mg 
of medroxyprogesterone or 200 mg of natural micronized 
progesterone or 2.5 to 5 mg of norethindrone acetate daily for 
a minimum of 12 days monthly, along with the estrogen of 
choice. The woman should be reassured she may have a pe­
riod, but this does not mean return of pregnancy potential. 
Women can take progestogens every 3 to 6 months, but they 
should be advised their protection from endometrial hyper-

Table 704.2. Estrogen Products Approved by the Food and Drug Administration 

Estrogen type Oral Transdermal Vaginal 

Conjugated equine 
estrogens 

Synthetic conjugated 
estrogens 

Esterified estrogens 

Estropipate (piperazine 
estrone sulphate) 

Micronized 17J3-estradiol 

Estradiol hemihydrate 

Dienestrol 

Ethinyl estradiol 

Chlorotrianisene 

Premarin 

Cenestin 

Estratab, Menest 

Ortho-Est, Ogen 

Estrace 

Estinyl 

TACE 

Matrix: Alora, Esclim, 
Climara, Vivelle, 
Vivelle-Dot 

Reservoir: Estraderm 

Premarin cream 

Ogen cream 

Estrace vaginal cream 
Estring vaginal ring 

Vagifem vaginal 
tablet 

Ortho Dienestrol 
vaginal cream 

Comment 

Derived from pregnant 
mare's urine 

Derived from plant 
material 

Plant-derived 

Plant-derived 

Synthetic 

Synthetic 

Estrogenic and 
antiestrogeni( 
properties 
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Table 104.3. Estrogen Plus Progesterone Regimens: FDA-Approved Products 

Oral: continuous estrogen/cyclic Conjugated equine estrogens (CEEs) and medroxyprogesterone Premphase 
progesterone acetate (MPA) 

CEE and MPA Oral: continuous combined (estrogen 
and progesterone) 

Oral: continuous estrogen/intermittent 
progesterone 

Ethinyl estradiol and norethindrone acetate 
17-,8 estradiol and norethindrone acetate 

17-,8 estradiol and norgestimate 

Prempro 
Femhrt 
Activella 

Ortho-Prefest 

Dermal patch: continuous estrogen/ 
cyel ic progesterone 

17-,8 estradiol and norethindrone acetate CombiPatch 

Dermal patch: continuous combined 
(estrogen and progesterone) 

17-,8 estradiol and norethindrone acetate CombiPatch 

plasia is lessened slightly. Women can be offered yearly en­
dometrial biopsy, or yearly ultrasound followed by biopsy if 
endometria11ining is thickened. 

Global Health and Adherence to 
Prescribed Regimens 
General, nonhormonal measures for good health are foremost. 
All women should cooperate with physicians to achieve 
smoking cessation; eat favorable food choices; perform aer­
obic and strengthening exercise; take calcium and vitamin D 
using supplements if diet or sunlight is inadequate; be 
screened for degenerative diseases and cancer; pay attention 
to safety issues such as using seatbelts and bicycle helmets, 
and domestic violence prevention; and enhance their spiritual, 
social, and emotional health. 

The facts about estrogen and ERTIHRT are a work in 
progress. Women's adherence to (compliance with) ERT! 
HRT is 22% to 30%.2,29,30 If physicians recommend it based 
on data and experience, they must convey enthusiasm in order 
to improve these adherence rates.3 Academic research and 
physicians' opinions can be upstaged by commercial agendas. 
Popular stores and magazines scorn the ''medicalization'' of 
menopause, promoting untested products. Phannaceutical cam­
paigns cast doubt about hormones in order to market substitutes. 

An estrogen-deficient woman who commits to ERTIHRT 
appears to be healthier and longer-lived than one who omits 
it. Several objective decision analyses support this view, 
based on available evidence. One study using a Markov model 
concluded that most women would benefit from ERTIHRT, 

Table 704.4. Progestogen Products in Use 

not just in quality of life, but also in length of life, with a gain 
of at least 6 months.31 A few women with no cardiac or frac­
ture risk but with high breast-cancer risk may show reduced 
life expectancy. Another study, which also used Markov 
model computer analysis, showed high benefit in all groups 
with no reduction in life expectancy.32 Even in a worst-case 
scenario, the benefit of estrogen was maintained, although to 
a lesser degree. These and other authors33 conclude that their 
analyses support broader use of ERTIHRT. 

Subsequent data showing lower breast cancer mortality in 
estrogen users, although the incidence may have been higher, 
could reveal yet more benefit if factored into these decision 
analyses. Conversely, current data revealing more secondary 
cardiac events in the first year on HRT could skew these 
analyses toward less benefit.17 

One recent randomized study calls these conclusions into 
question.34 This was an 8-year NIH study in healthy women, 
one arm of which compared conjugated equine estrogens plus 
MP A with placebo, found a slight increase (26%, 38 vs 30 per 
10,000 woman-years) in invasive breast cancer, which almost 
reached nominal significance. For this slight increase, which 
exceeded the preset limit, the study had to be stopped after 5.2 
years because preset criteria for globally significant benefit ver­
sus harm were met. There was no increase in total mortality. 
The study continned much of what is known about estrogen's 
benefits and risks, and is the first to show reduction in frac­
tures on estrogen plus MP A. It failed to show a reduction in 
coronary heart disease, yielding a relative hazard risk of 1.29. 
There was a 37% decrease in colon cancer. In all, there were 
19 excess events per 10,000 woman-years. The conclusion of 

Progestogen 
type Oral tablet or pill IUD/implant/injectable 

Vaginal 
gel Product 

Progestin Medroxyprogesterone acetate 
Norethindrone 
Norethindrone acetate 
Norgestrel 

Depo-Provera Injection eyerin, Provera 
Micronor, Nor-QD 
Aygestin 

levonorgestrel Norplant, subdermal 
Mirena, IUD 

Nordette 

Megestrol Megace 
Progesterone Progesterone USP (in peanut oil) Progestasert IUD Prometrium 

Progesterone Crinone 

Types of progestogens: progestogen - any substance with progestogenic activity in the body; progesterone = natural progesterone 
as found in the body; progestin = synthetic progesterone. 
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the authors was that estrogen plus MP A should not be used or 
continued primarily for prevention of clrronic diseases, but 
rather for known indications. The estrogen-only arm of the 
study (in hysterectomized women) has not to date shown the 
same effects and is scheduled to end in 2005. Despite the dis­
cordance of incidence and mortality of breast cancer in many 
studies (slight increase in incidence. but significant decrease in 
mortality on estrogen)35 some women and physicians may be 
less willing to trade possible breast cancer risk for cardiopro­
tection until definitive studies, possibly at onset of menopause, 
provide data that supports inferences from observational and 
cohort studies, animal studies, and biochemical mechanisms, 
that ERTIHRT may be canlioprotective. 

More research, new products, and future analyses will pre­
sent fresh challenges. Physicians' and women's belief sys­
tems are key. High-quality data are difficult to obtain and in­
terpret. Reports and studies must be coupled with clinical 
experience and patient preference to tailor treatment choices 
always to the individual woman. Menopause management 
must take into account how beliefs are formed and changed. 
The physician is one of the more accurate and stronger forces 
influencing women's choices. 

References 
1. Randolph]F, Dennerstein L. Female androgen deficiency syn­

drome: a hard look at a sexy issue. Medscape Women's Health 
2001;6(2). 

2. North American Menopause Society (NAMS). www.menopause. 
argo 

3. Ravnikar VA. Compliance with hormone replacement therapy: 
are women receiving the full impact of hormone replacement 
therapy preventative bealth benefits? Women's Health Issues 
1992;2:75-S2. 

4. Granat P. Persuasive education for physician and patient. 
Abstract, Women's Health and Research: multidisciplinary 
models for excellence. Gainesville, FL: University of Florida 
(Gamesville). 1997;37. 

5. Hill DA, Weiss NS, LaCroix AZ. Adherence to postmenopausal 
honnone therapy during the year after the initial prescription: a 
population-based study. Am J Dbstet Gynecol2000;182:27!Hi. 

6. Cardow L, Bachmann G. McClish D. et al. Meta-analysis of es­
trogen therapy in the management of urogenital atrophy in post­
menopausal women: second report of the Hormones and Uro­
genital TheJapy Committee. Dbstet GynecolI998;92:722-7. 

7. Leiblum SR. Redefining female sexual response. Contemp Ob­
steUGynecol2000;45(ll):120-126. 

8. Freedman M. Sexuality in post-menopausal women. Meno­
pausal Med 2000;8(4):1-5. 

9. Gapstur SM, Morrow M, Sellars TA. Hormone replacement ther­
apy and risk of breast cancer with a favorable histology: results 
of the Iowa Women's Health Study. JAMA 1999;281:2091-7. 

10. Bergk:vist L, Adami HO, Persson I, Bergstrom R, Krusemo UB. 
Prognosis after breast cancer diagnosis in women exposed to 
estrogen and estrogen-progestogen replacement therapy. Am J 
EpidemiolI989;130:221-S. 

11. Krall EA, Dawson-Hughes B, Hannan MT, Wilson PW, Kiel 
DP. Postmenopausal estrogen replacement and tooth retention. 
Am J Med 1997;102:536-42. 

12. Abitbol J, Abitbol P, Abitbol HI. Sex hormones and the female 
voice. Voice 1999;13(3):424--46. 

13. Chmouliovsky L, Habicht F, James RW, Lehmann T, Cam-

pana A, Golay A. Beneficial effect of hormone replacement 
therapy on weight loss in obese menopausal women. Maturi· 
!as 1999;32(3):147-53. 

14. Rodriguez C, Calle EE, Patel AV, et al. Effect of body mass 
on the association between estrogen replacement therapy and 
mortality among elderly US women. Am J Epidemiol 2001; 
153(2):145-52. 

15. Gohlke-Barwolf C. Coronary artery disease-is menopause a 
risk factor? Basic Res Cardiol 2000;95(suppll):I77-83. 

16. Sturgeon SR, Schairer C, Brinton LA, Pearson T, Hoover RN. 
Evidence of a healthy estrogen user survivor effect. Epidemi­
ology 1995;6:227-31. 

17. Hulley S, Grady D, Bush T, et aI. Randomized trial of estro­
gen plus progestin for secondary prevention of coronary heart 
disease in postmenopausal women. lAMA 1998;280:605~13. 

18. Shlipak MG, Simon JA, Vittinghoff E. et al. Estrogen aod pro­
gestin, lipoprotein( a), and the risk of recurrent coronary heart dis­
ease events after menopanse. JAMA 2000;283(14):1845-52. 

19. Psaty HM, Smith NL, Lemaitre RN, et al. Hormone replace­
ment therapy, prothrombotic mutations, and the risk of inci­
dent nonfatal myocardial infarction in postmenopausal women 
JAMA 2001;285:906-13. 

20. Alkhom D, Vokes T. Treatment of postmenopausal osteo­
porosis. lAMA 2001;285:1215-8. 

21. Potter SM. Soy protein and isoflavones: their effects on blood 
lipids and bone density in postmenopausal women. Am 1 Clin 
Nutr 1998;68(suppl):1375s-9s. 

22. Speroff L, Glass RH, Kase NG. Postmenopausal honnone ther­
apy. In: Clinical gynecologic endocrinology and infertility, 6th 
ed. Philadelphia: Lippincon Williams and Wilkins. 1999;725-67. 

23. U.S. Preventive Services Task Force. Guide to clinical preventive 
services: report of the U.S. Preventive Services Task Force, 2nd 
ed. Washington, DC: US Preventive Services Task Force. 1996. 

24. Love RR, Mazes RB, Barden HS, et al. Effect oftamoxifen on 
bone mineral density in post-menopausal women with breast 
caocer. N Engl J Med 1992;326:852-6. 

25. Foegh ML, Ramwell PW. Cardiovascular effects of estrogen: 
implications of the discovery of the estrogen receptor subtype 
beta. Curr Opin Nephrol Hypertens 1998;7(1):83-9. 

26. Kloosterboer ill. Tibolone: a steroid with a tissue-specific mode 
of action. J Steroid Biochem Mol Biol2001;76(1-5):231-S. 

27. Morley IE. Androgens and aging. Maturitas 2001;38(1):61-71. 
28. The Writing Group for the PEP! Trial. Effects of estrogen or 

estrogen/progestin regimens on heart disease risk factors in 
postmenopausal women. The Postmenopausal EstrogenlProg­
estin Interventions (PEPI) Trial. JAMA 1995;273:199-208. 

29. Udoff L, Langenberg P, Adashi EY. Combined continuous hor­
mone replacement therapy: a critical review. Obstet Gynecol 
1995;86:306-16. 

30. HammondCB. Women's concems with hormonereplacementther­
apy-rompliance issues. FertiI/Sterill994;62(suppl 2): 157S-60S. 

31. Col NF. Patient-specific decisions about honnone replacement 
therapy in postmenopausal women. lAMA 1997;277(14): 1140-7. 

32. Zubialde JP, Lawler F, Clemenson N. Estimated gains in life 
expectancy with use of postmenopausal estrogen therapy: a de­
cision analysis. J Fam Pract 1993;36:271-80. 

33. Gorsky RD, Koplan JP, Peterson HB, Thacker SB. Relative 
risks and benefits of long-tenn estrogen replacement therapy: 
a decision analysis. Obstet Gynecoll994;83:161-6. 

34. Writing Group for the Women's Health Initiative Investigators. 
Risks and benefits of estrogen plus progestin in healthy post­
menopausal women. Principle results from the women's health 
initiative randomized control trial. lAMA 2002;288:321-33. 

35. Bush TL, Whiteman M, Flaws lA. Hormone replacement ther­
apy and breast cancer: a qualitative review. Obstet Gynecol 
2001 Sep;98(3):498-508. 



105 
Tumors of the Female 
Reproductive Organs 

Kathi o. Clement and Ronald L. MaIm 

Common tumors of the female reproductive system include 
leiomyomas and cervical, endometrial, and ovarian carcinomas. 

Leiomyomas 
Leiomyoma or fibroid is one of the most frequently encoun~ 
tered disorders of the female genital tract; most are asympto­
matic benign findings on a routine pelvic examination. Until 
recently. diagnosis and treatment for symptomatic leiomy­
omas was hysterectomy. Diagnostic studies now include 
pelvic ultrasonography, computed tomography (CT) scan, 
hysteroscopy, and rarely magnetic resonance imaging (MRI). 
Treatment may include hysteroscopic procedures such as en­
dometrial ablation for bleeding or hysteroscopic myomec­
tomy, laparoscopic myomectomy, gonadotropin-releasing 
honnane to reduce the size of the fibroid and induce amen­
orrhea, and hysterectomy. 

Signs and Symptoms 
Most leiomyomas are asymptomatic and noted as a pelvic 
mass at the time of a routine gynecologic examination. The 
most common type is intramural or subserous (Fig. 105.1). 
The etiology of leiomyomas is unknown, but there is clear 
evidence of estrogen dependence because fibroids invariably 
shrink after menopause. If estrogen therapy is instituted with 
menopause, leiomyomas may not decrease in size-this oc­
curs with transdennal estrogen, rather than with oral conju­
gated estrogen. I The growth usually appears between ages 30 
and 40. The prevalence increases among black women. 

Symptoms include abnonnal bleeding, pelvic pressure, 
lower abdominal mass, and less commonly pelvic pain and 
vaginal discharge. Rarely, symptoms occur because of pres­
sure on the ureters or rectum. Patients with foul discharge, 
pain, and heavy bleeding may have an infected prolapsing 
submucous fibroid. Other painful tumors include leiomyomas 

that enlarge so rapidly avascular degeneration occurs; these 
lesions occur more frequently during pregnancy. 

Differential Diagnosis 
Evaluation of a pelvic mass is designed to rule out an ovar­
ian tumor or uterine sarcoma. Noninvasive methods include 
transvaginal ultrasonography as an initial diagnostic tool, with 
CT and MRI to further delineate the mass.2 Hysteroscopy, al­
though invasive, may provide both diagnosis and treatment 
via dissection of some submucous fibroids and destruction of 
the endometrium by endometrial ablation.3 Finally, hysterec­
tomy is the definitive diagnostic and treatment method. 

Abnonnal bleeding from a myomatous uterus requires 
further evaluation. Several etiologies for this condition are en­
dometrial hyperplasia or malignancy, distortion of the en­
dometrial cavity by the fibroid, disturbance of the pituitary­
ovarian axis, and anovulatory bleeding. The workup may 
include endometrial biopsy or curettage, hysteroscopy, hys­
terosalpingography, timed endometrial biopsies, ultrasonog­
raphy, and serial plasma progesterone assays. 

Complications 
Major complications of leiomyomas can occur during preg­
nancy (see Chapter 13). The fibroid can grow so rapidly that 
avascular necrosis results. Also, with incomplete abortions in 
the myomatous uterus, placental fragments can become in­
fected, hemorrhage can occur, and curetting may become not 
only difficult but also dangerous. Other complications include 
abnormal labor patterns, malpresentations, infertility, and 
chronic abortion. Bleeding myomas may lead to anemia. 

Management 
The key to management is the control of symptoms once a 
benign diagnosis is established. Considerations include the 
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Fig. 105.1. Most common types of leiomyomas: intra­
mural or subserous. 

patient's age, fertility status; and reliability; other medical 
problems that might influence surgical status; and the effect 
of the tumor on surrounding tissue. If fenility is a factor and 
there are major symptoms, a reasonable approach is my­
omectomy. Although a leiomyoma can recur, this situation 
occurs less frequently with women who have had a child af­
ter myomectomy,4 A gonadotropin-releasing honnone 
(GnRH) agonist, leuprolide (Lupron), can reduce fibroid size 
and symptoms.5- 7 A single, daily dose of leuprolide acetate 
results in an initial increase of luteinizing hormone (LH) and 
follicle-stimulating honnone (FSH).8 This action leads to a 
transient increase in estrone and estradiol in premenopausal 
women. Continuous daily doses decrease the LH and FSH 
levels in all patients. In premenopausal women estrogens are 
reduced to postmenopausal levels. After therapy, the fibroid 
may enlarge, but symptoms do not necessarily recur. Long­
tenn, continuous therapy (2 years or more) increases bone 
loss because of the induced hypoestrogenic state.9•10 In some 
cases, leuprolide has become an adjunct to presurgical ther­
apy for reducing fibroid size, so laparoscopic myomectomy 
or vaginal hysterectomy can be done. I I 

Cervical Carcinoma 

Epidemiology and Etiology 
The cervical cancer death rate in the United States has de­
creased 63% over a 30-year span (1960--1990) but has in­
creased in recent years in women under 50. Yet 65,000 cases 
of cervical cancer in situ, 12,900 cases of invasive cervical 
carcinoma, and 4400 deaths were expected in 200 1.12 Despite 
decreasing rates of invasive cervical cancer, preinvasive le­
sions of the cervix remain a leading cause of morbidity in 
young women. Invasive cervical cancer is the third most com­
mon gynecologic malignancy and one of the leading causes 
of cancer death in women. Human papilloma virus (HPV) has 

been implicated as a sexually transmitted etiology for cervi­
cal dysplasia and carcinoma, as certain strains of the HPV 
virus have oncogenic potential 13 (see Chapter 102). 

Major risk factors for cervical carcinoma include a present 
or past history of an abnonnal Papanicolaou (Pap) smear; mul­
tiple sexual partners; early age at first intercourse l4 ; being 
African American, Hispanic, or Native American 15; history 
of genital warls or other sexually transmitted diseases16.J7 ; 

smoking I8,19; using oral contraceptives (especially the high­
dose estrogen pills used during the 1960s and 1970s)2°; an 
immunocompromised state; a partner with genital warts; a 
sexual partner who has had intercourse with a female who de­
veloped cervical cancer; and being a woman whose mother 
had taken diethylstilbestrol during her pregnancy.21 

Screening 
Not a diagnostic tool but, rather, a screening method, the Pap 
smear remains the first step when evaluating for cervical car­
cinoma. Some of the inadequacies of the screening process 
are Pap smear false negatives (5-56%), failure to identify 
high-risk patients, inaccurate or incomplete laboratory re­
ports, poor patient compliance, and inadequate follow-up by 
the physician.22 Because the Pap smear contains cells from 
only a small area, cancerous or precancerous lesions can be 
missed if the abnormality is small, deep in the canal, or an 
advanced invasive lesion where infection and necrotic tissue 
obscure the true cytology; consequently the smear is reported 
as squamous atypia and inflammation. 

Because cervical intraepithelial neoplasia (CIN) arises 
within the transformation zone, an adequate sample must con­
tain columnar epithelium from the endocervix, immature 
metaplastic cells, or both. Adequate sampling becomes more 
difficult when the transformation zone is less accessible, such 
as with premenarcheal, pregnant, postmenopausal, or postcer­
vical irradiation patients.23 Today, sampling tools for cervi­
cal cytology include cytobrush, broom blUsh, and/or plastic 
spatula. An alternative to the conventional Pap smear is liq­
uid-based mono-layer cytology, which increases the sensitiv­
ity in detecting both high- and low-grade lesions. This one­
brush technique provides better cellular adequacy, increased 
detection of squamous intraepitheliallesions (SILs) , and can 
also be used for HPV typing.24-26 It is costlier, two to four 
times more expensive than the Pap smear. Cervicography, 
which incorporates a photograph of the cervix stained with 
acetic acid that is sent to a diagnostic center where trained 
colposcopists review it, is no longer thought to be an adjunct 
for cytologic screening.27 

Tenninology on the Pap report is a description of the cy­
tology. The Bethesda System provides a standard terminol­
ogy for Pap smear repons. The new Bethesda System 2001 
simplifies the Pap smear report (Table 105.1). Epithelial ab­
normalities are Bethesda-classified as squamous or glandular. 
According to current Bethesda guidelines, patients with atyp­
ical squamous cells of undetermined significance (ASC-US) 
should have repeat Pap smears at 6-month intervals for 2 years 
plus; if the smear suggests inflammation, studies to rule out 
cervical and vaginal infection should be done. The atypical 



Table 105.1. Bethesda System 2001 

Specimen type: Indicate conventional smear (Pap smear) vs. 
liquid based vs. other 

Specimen adequacy 
Satisfactory for evaluation (describe presence or absence of 

endocervicalftransformation zone component and any 
other quality limiting factors) 

Unsatisfactory for evaluation (specify reason) 
Specimen rejected (specify reason) 
Specimen processed and examined, but unsatisfactory for 
evaluation of epithelial abnormality because of (specify 
reason) 

General categorization (optional) 
Negative for intraepithelial lesion or malignancy 
Epithelial cell abnormality: see interpretation/result (specify 

squamous or glandular as appropriate) 
Other: see interpretation/result 

Automated review 
If case examined by automated device, specify device and 

result 
Ancillary testing 
Provide a brief description of the test methods and report the 

results so that it is easily understood 
Interpretations/result 

Negative for intraepithelial lesion or malignancy 
Organisms 

Trichomonas vaginalis 
Fungal organisms morphologically consistent with 

Candida spp. 
Shift in vaginal flora suggestive of bacterial vaginosis 
Bacteria morphologically consistent with Actinomyces 

spp. 
Cellular changes associated with herpes simplex virus 

Other nonneoplastic findings (optional to report; not 
inclusive) 

glandular cell report represents a dilemma, as adenocarcinoma 
in situ often lies beyond the limits of colposcopy and has no 
colposcopic appearance. In addition, 37% to 50% of patients 
with an atypical glandular cell report may have a histologic 
diagnosis of dysplasia or cancer.28 These women should 
undergo colposcopy and endocervical curettage, and they may 
also need cone biopsy. 29 Other cytologic terms found with­
in the Bethesda System that may require clarification include 
low- and high-grade squamous intraepitheliallesions (LGSILs 
and HGSILs). LGSIL encompasses mild dysplasia, HPV. 
and/or cervical intraepilhelial neoplasm I (CIN I). and HGSIL 
indicates moderate to severe dysplasia, eIN 2 or 3. 

Diagnosis 
An abnormal Pap smear, high-risk history, or suspicious le­
sions of the cervix, vulva, or vagina necessitate further eval­
uation by colposcopy and colposcopically directed biopsies 
(Fig. 105.2). During colposcopy. which magnifies the area. 
abnormalities indicating probable cervical neoplasia can be 
noted and biopsied. Abnormalities include epithelium that 
turns white with acetic acid, leukoplakia, gross lesions, or ab­
normal vascular patterns including punctation (pinpoint ves-
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Reactive cellular changes associated with 
Inflammation (includes typical repair) 
Radiation 
Intrauterine contraceptive device (IUD) 

Glandular cells status posthysterectomy 
Atrophy 

Other 
Endometrial cells (in a woman 2:40 years of age) 

Epithelial cell abnormalities 
Squamous cell 

Atypical squamous cells 
Of undetermined significance (ASC-US) 
Cannot exclude HSIL IASC-H) 

low-grade squamous intraepithelial lesion (lSll) 
encompassing: HPV/mild dysplasia/ON 1 

High-grade squamous intraepithelial lesion (HSIL) 
encompassing: moderate and severe dysplasia, 
CIS/CiN 2 and CIN 3 
With features suspicious for invasion (if invasion is 

suspected) 
Squamous cell carcinoma 

Glandular cell 
Atypical 

Endocervical cells 
Endometrial cells 
Glandular cells 

Atypical glandular/endocervical cells, favor neoplastic 
Endocervical adenocarcinoma in situ 
Adenocarcinoma 

Endocervical 
Endometrial 
Extrauteri ne 
Not otherwise specified (NOS) 

Other Malignant Neoplasms 

sels) and mosaicism (abnormal pattern of vessels). Biopsies 
during pregnancy can be omitted if microinvasion or invasive 
carcinoma is not suspected.3o The entire squamocolumnar 
junction must be visualized, and an endocervical curettage 
(ECC) is performed, except during pregnancy, to rule in or 
out endocervical canaUtransfonnation zone involvement. Fi­
nally, the cytology, colposcopic impression, and histology of 
the biopsies should correspond. If they do not, further evalu­
ation and biopsies are done, as the histology may not yet re­
flect the true biologic potential.31 lfthe biopsies reveal prein­
vasive disease and the Eee is negative, cryotherapy, a loop 
electro surgical excision procedure (LEEP), or laser therapy is 
indicated, with a follow-up Pap smear in 3 to 4 months. Al­
though cryotherapy has been proved to be not only cost-ef­
fective but also most effective for eIN I or 2, there are some 
restrictive criteria. For instance, no more than the proximal 5 
mm of the canal can be involved, the lesion must be covered 
by the cryoprobe, and lesions that are large and encompass 
more then two quadrants of the cervix should be treated by 
LEEP or laser ablation. LEEP is an electrosurgical excision 
that is exceptionally fast, technically simple, and utilized more 
frequently than laser ablation, as it is more cost-effective and 
an office procedure. LEEP (or laser ablation) is preferred for 
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large lesions, high-grade (CIN 3) lesions, or lesions that ex­
tend into the canaL Contraindications for cervical LEEP in­
clude lesions suggestive of invasion, any situation where ther­
mal artifact could preclude diagnosis, and pregnancy.32,33 

Conization is used for cases with a positive ECC, discor­
dance between cytology and histology, unsatisfactory col­
poscopy results, or the need to distinguish between microin­
vasion and true invasive carcinoma. The cervical cone should 
include the external cervical os, a part of the portio vaginalis, 
and a portion of the cndocervical canaL If the invasion is more 
than 3 mm, one proceeds with a staging evaluation.34 

To help with clinical staging, cystoscopy, flexible sigmoid­
oscopy, intravenous urography, chest radiography, CT, MRl, 
and bone scans may be warranted.35 A lymphangiogram detects 
changes in the internal architecture of nodes contained within a 
metastatic deposit. When the node is completely replaced by tu­
mor, the node no longer opacifies, and the lymphatic channel 
mayor may not be obstructed. Thus these two markers of metas­
tasis could be read as falsely negative. These nodes can be dis­
cerned by CT and MRI. MRI is more accurate than CT for as­
sessing the thickness of cervical stromal invasion.36 Accurate 
staging is essential to detennine the mode of therapy. 37 

Cervical cancer spreads locally into the uterine corpus and 
vagina. Involvement of the uterine corpus increases the inci­
dence of distant metastasis and worsens prognosis. 37 Usually, 
bladder and rectal involvement is rare without extensive dis­
ease. After extensive local involvement, hematogenous spread 
occurs with metastases to the lung (26.5%), liver (16%), bone 
(14%), and bowel (8% )._~8 Lymphatic dissemination usually 
involves the pelvic lymph nodes, followed by the paraaortic 
lymph nodes, and finally the scalene nodes. 

Treatment 
In the past cure of cervical cancer included simple amputa­
tion of the cervix, but now surgical procedures for the cancer 
focus on hysterectomy and lymphadenectomy. The role of 
radical hysterectomy and pelvic lymphadenectomy has in­
creased as more patients present with early-stage cervical car­
cinoma. From 1983 to 1991 more than 54% of white women 
and 39% of black women with cervical carcinoma were di­
agnosed with localized disease.39 Considerations for radiation 
therapy rather than surgery include morbid obesity, signifi­
cant health problems that would compromise surgical recov-



ery, and tumor bulk. Recent phase III trials of advanced can~ 
cer populations or women with early~stage disease but poor 
prognostic factors (metastatic disease with pelvic lymph node 
involvement, parametrial disease, or positive surgical mar­
gins) show improved survival for cisplatin~based therapy 
given concurrently with radiation therapy.39 Surgery usually 
conserves one or both ovaries, thereby preventing most of the 
effects of estrogen deprivation and sexual dysfunction. The 
latter is especially important, as the effects of radiotherapy on 
the vagina include shortening, fibrosis, and atrophy. Ovarian 
ablation may occur, and there is an 8% chance of developing 
genitourinary or gastrointestinal fistulas. 40 Although most 
cervical cancers are radiosensitive and radiation therapy is 
standard for advanced cancers, radical hysterectomy is prefer­
able in the young, healthy woman with early lesions (stage 
IIA or less), as this fonn of treatment leaves a woman's tis­
sue in a better state of preservation. 

Endometrial Hyperplasia and Cancer 

Epidemiology and Etiology 
Endometrial cancer is the most common pelvic malignancy 
in American women today. The average woman has a 1% 
chance of developing endometrial cancer during her lifetime. 
It is estimated that in 2001 there will be 38,300 new cases of 
endometrial cancer and 6600 deaths.41 The incidence of en­
dometrial cancer remained fairly constant from the 1940s to 
1960s at 23.9 cases per 100,000 women.4! The incidence then 
increased significantly from 1960 to 1975, attributed to more 
frequent use of exogenous estrogen42 (see Chapter 104). Af­
ter 18 months of unopposed estrogen use, women had a 30% 
incidence of endometrial hyperplasia. Fifteen years of unop­
posed estrogen use resulted in a seven times greater chance 
for the development of endometrial cancer compared with 
women who did not use estrogen.43 Estrogens promote en­
dometrial cell reproduction and may accelerate changes that 
lead to neoplasia in the endometrium.44 In the past, endome­
trial hyperplasia (EH) was thought to be a precursor of en­
dometrial carcinoma. The International Society of Gyneco~ 
logic Pathologists have classified EH into categories of simple 
and complex, with most simple EH regressing spontaneously 
or with progestin suppressive therapy.45 The complex hyper~ 
plasia with atypia is a precursor of endometrial carcinoma. 

Risk Factors 
Although the literature is not in complete agreement on all 
risk factors associated with the development of endometrial 
cancer, each bears review and attention.46 Data suggest that 
a significant number of women without any predisposition for 
endometrial cancer based on these risk factors will develop 
the disease.47 Most of these risk factors are somehow related 
to estrogen, whether exogenous or endogenous. Age seems to 
be the only constant indicator for endometrial carcinoma.47 

1. Age: Patients in their mid-fifties frequently have more ag­
gressive cancers and higher mortality rates (75%).47 How­
ever, any woman can develop endometrial hyperplasia and 
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carcinoma. The significance of age is most likely related 
to the onset of menopause or recent postmenopause.48 

Women in their sixties and seventies have the highest in­
cidence of the cancer; on the other hand, fewer than 5% 
of women develop the disease before age 40.49 

2. Obesity: Numerous studies have associated obesity with 
an increased incidence of endometrial cancer. 50-53 Large 
concentrations of fat in the upper body (aodroid obesity) 
put women at greater risk for developing endometrial can­
cer.54 Many women who are not obese do develop en­
dometrial hyperplasia and carcinoma, so obesity is not nec­
essarily a causal factor for the disease. 

3. Previous breast cancer: Research has identified an associ~ 
ation between breast cancer and the risk of developing en­
dometrial carcinoma (see Chapter 107). This association 
represents a modest increase in risk, but the increasing 
number of women presenting with breast cancer represents 
a potential increase in endometrial cancer.55 Women who 
are overweight (80 kg or more) and have a history of breast 
cancer are at even greater risk for developing endometrial 
carcinoma.56 Women receiving tamoxifen therapy for 
breast cancer may also be at increased risk.57 

4. Nulliparity: Research associates nulliparity with increased 
risk of endometrial cancer, but it is not necessarily a causal 
factor for the disease. Parous women have a 30% lower 
risk of endometrial cancer than nulliparous women. Risk 
decreases as the mother's age at the last pregnancy in~ 
creases.58 

5. Late onset of menopause: Women who enter menopause 
after 51 years of age are at increased risk for endometrial 
cancer when compared with women who have finished 
menopause by 49 years" (see Chapter 104). 

Diagnosis 
Clinical presentation includes abnormal bleeding in about 80% 
of patients. This bleeding may be premenstrual, intermenstrual, 
or postrnenstrual. Bleeding in premenopausal women is usu­
ally described as excessive flow at the time of menstruation. 
Women over age 80 with postmenopausal bleeding account 
for 50% to 60% of the cases of diagnosed endometrial carci~ 
noma. Approximately 10% of patients also have lower~ 

abdominal cramping as well as bleeding. Women who expe~ 
rience menstrual irregularities and are over age 40 should un­
dergo endometrial sampling to rule out malignancy. Those 
women who are extremely anxious or who present with steno­
sis or large leiomyomas should not be tested in the office.60 

Sampling techniques include the following: 

1. Papanicolaou smear: Whereas this technique is excellent 
for cervical cancers, it is ineffective when screening for 
endometrial cancer and should not be used. 

2. Dilation aod curettage (D&C): This technique has a 90% 
accuracy rate, but it is costly, painful, and may result in 
infection, perforation, and hemorrhage.61 

3. Aspiration curettage: This technique has an 80% to 90% 
accuracy rate; adequate samples are usually obtained, and 
it is cost-effective. Problems associated with the technique 
include pain in the event of myometrium adherence and 
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the physician's lack of experience. Negative findings 
should never be considered definitive.61 

4. Endometrial biopsy: This technique has an accuracy of 
90% to 95%,62.63 and usually causes less cramping than 
other techniques. 

5. Pelvic ultrasonography; Ultrasonography is proving to be 
a useful tool for diagnosing endometrial carcinomas.64--66 
The thickness of the endometrium can be measured rela­
tively easily, and the endometrial-myometrial junction has 
a distinct halo-like appearance. Measurements of less than 
4 mm are reassuring but alone are not diagnostic.67 Ultra­
sonography may be able to detect benign causes of ab­
nonnal bleeding, such as submucous myomas or polyps. 

6. Hysteroscopy: Although used more frequently for evalua­
tion of recurrent miscarriage, infertility due to endometrial 
abnormalities, or removal of an impacted intrauterine con­
traceptive device (IUD), hysteroscopically directed biop­
sies may be more accurate than D&C. 68 

Treatment 
Management options for endometrial hyperplasia and car­
cinoma range from periodic sampling of the endometrial 
cavity in the case of simple hyperplasia to hysterectomy for 
atypical hyperplasia. The most successful treatments for en­
dometrial carcinoma typically include surgery and irradiation; 
radiation therapy and surgery combined tend to be more suc­
cessful than surgery alone.69 Progesterone has been used in 
women unable to tolerate surgery and irradiation. Posttreat­
ment follow-up includes physical examination, vaginal cy­
tology, and a serum CA-125 assay, all performed at 6-month 
intervals for 3 years.70 

Ovarian Cancer 

Epidemiology and Etiology 
Although few women develop ovarian cancer, it is the fourth 
most common cause of female cancer death. The American 
Cancer Society estimates that 23,400 new cases of ovarian can­
cer will be diagnosed in 2001 and 13,900 women will die from 
this disease.41 Although ovarian cancer ranks second in inci­
dence among gynecologic cancers, it causes more deaths than 
any other cancer of the female reproducti ve tract. From 1973 
to 1991, the relative 5-year survival for all stages of the dis­
ease increased from 36% to only 42%.71 Since the early 19ROs 
any decrease in overall mortality of patients with ovarian can­
cer may be directly attributed to the excellent survival of the 
1400 patients diagnosed annually with genn-line tumors, due 
to widespread curability of these relatively rare tumors. Ep­
ithelial ovarian cancer is the most common lethal malignancy 
of the female genital tract. Because 70% of women present with 
advanced~stage disease (stage III or IV), the prognosis of ovar­
ian cancer is generally poor. At best, this group has a 15% to 
20% (,;hance of 5-yt:ar survival despite aggressive treatment. 
With early diagnosis and treatment, the relative survival rate 
jumps to 90%, but early diagnosis is rare.71 

The etiology of ovarian cancer is unknown, although hered­
itary, environmental, dietary, reproductive, endocrine, and vi-

ral factors may be associated with it.72 Although a positive 
family history of ovarian cancer increases a woman's risk 
20-fold, 95% of women with ovarian cancer have no family 
history for itJ3 Familial ovarian cancer is thought to be in­
herited in an autosomal-dominant pattern with variable pen­
etrance. First-degree relatives (i.e., mother, sister, daughter) 
who share one-half of a patient's genes have as high as a 50% 
chance of developing the disease. This propensity contrasts 
with the 1.4% (1170) for women with a negative family his­
tory for ovarian cancer.74 

Pregnancy and the use of oral contraceptives may protect 
against the development of ovarian cancer.72 However, recent 
research suggests that oral contraceptives may not be protec­
tive in women who carry the BRCA J or BRCA2 gene muta­
tion.75 Conversely, nulliparity or low parity and the lack of 
oral contraceptive use are considered risk factors for ovarian 
cancer. The model developed by Pike 73 suggests that 5 years 
of combination-type oral contraceptive use may decrease the 
lifelong risk of ovarian cancer by approximately 50%. Other 
possible risk factors include a history of breast, endometrial, 
or colon cancer; viruses including rubella and mumps; non­
contraceptive estrogens; blood group A; and being Caucasian 
or from an industrialized nation.76 

Screening Tests 
Ovarian cancer is often "silent," showing no obvious signs or 
symptoms until late in its development. The changes in man­
agement by surgery, chemotherapy, and radiotherapy have 
done little to improve survival rates.75 Consequently, more 
emphasis on early screening may solve the problem (see 
Chaptcr 7). Young et al77 suggested that if cancer is detected 
when it is confined to the capsulc of the ovary, the outcome 
following surgery may be improved. Although pelvic exam­
ination is an important part of the gynecologic examination, 
small ovarian lesions are often missed. Bourne et aJ16 noted 
that little success has been achieved using culdocentesis or 
radioimmunoscintigraphy for early screening. Consequently, 
the development of a screening test has focused on changes 
in tumor-related antigens in the peripheral circulation and 
pelvis and transvaginal ultrasonography. 

A glycoprotein tumor-associated antigen, CA-125 has been 
investigated as a clinically useful marker. The serum level of 
CA-125 is more than 35 U/mL in about 80% of women with 
epithelial ovarian cancer.74 However, only 50% of women 
with stage I disease have an elevated CA_125.74 There may 
be marked elevations of CA-125 with benign ovarian tumors, 
salpingitis, endometriosis, benign gastrointestinal disorders 
such as cirrhosis or pancreatitis, and other malignancies in­
cluding pancreatic, liver, gastric, lung, colorectal, and even 
breast carcinoma.7X Consequently, the specificity is not ade­
quate to fulfill true screening criteria. CA-125 is also useful 
for following the patient's response to therapy.79 

Campbell et afm proposed screening for ovarian cancer with 
ultrasonography (US). The newer use of transvaginal US leads 
to improved image quality, which may lead to increased de­
tection of ovarian abnormalities.75 Evaluation of any US ab­
normality should include a repeat scan to avoid removal of 
ovaries that are only undergoing transient physiologic changes. 



Advances in Treatment 
Currently, treating patients with advanced ovarian cancer con­
sists of surgery followed by systemic chemotherapy with a 
platinum-containing regimen.80 Because the success rate is 
limited, several modalities are being investigated, and new 
treatments are clearly needed.81 Throughout most of its 
course, ovarian cancer remains within the confines of the ab­
dominal cavity. Consequently, intraperitoneal administration 
of cytotoxic agents has many theoretic advantages over sys­
temic administration. 

Efforts to develop biologic agents that circumvent the usual 
resistance patterns in tumors partially treated with chemo­
therapy are under way. 82 Monoclonal antibody conjugates 
can be used for tumor localization and delivery of cytotoxic 
substances to tumor cells. Interferons have been used both 
systemically and intraperitoneally. Other biologic agents, 
such as interleukin-2, tumor necrosis factor, and lymphokine­
activated killer cells, are currently undergoing clinical trials. 
Likewise, the use of some compounds in photodynamic ther­
apy is being investigated. 

Conclusion 
Infonnation contained in this chapter leads to an obvious con­
clusion: We must emphasize prevention and early detection 
in the office setting to decrease mortality. Prevention includes 
teaching patients the early warning signs of various repro­
ductive problems, continuing to read the literature for devel­
opments in screening and treatment techniques, and knowing 
that, despite best efforts, many of these cancers are missed. 
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106 
Benign Breast Conditions and Disease 

Kathryn M. Andolsek and Joyce A. Copeland 

Benign breast conditions and diseases are commonly en­
countered in primary care. Primary health care providers must 
be able to: 

Elicit an accurate history 
Perfonn an accurate examination of the breasts 
Differentiate between benign and medically significant com­

plaints or findings 
Utilize available office procedures for evaluation of breast le-

sions 
Reassure patients with benign disorders 
Manage common symptoms 
Counsel patients regarding preventive strategies and risk fac­

tors for breast cancer 
Apply appropriate screening modalities for breast cancer 
Educate patients regarding the value and management of 

breast-feeding. 

Anatomy and Physiology 
The breast is composed of 6 to 20 lobes and contains glan­
dular, ductal, fibrous, and fatty tissue. More lobes are pres­
ent in the outer quadrants, especially the upper outer quad­
rants; therefore, many breast conditions (among them, breast 
cancer) occur more frequently in these regions. Each lobe con­
tains several lobules within which are ducts that join to form 
one of the 6 to 10 major ducts emerging at the areola. Six to 
10 pinhole openings are present on the areola, each draining 
a single lobe. Accessory breast tissue frequently occurs along 
the embryonic milk line. The normal breast changes in size 
and texture throughout the menstrual cycle. During the pre­
menstrual phase, acinar cells increase in number and size, the 
ductal lumen widens, and breast size and turgor increase. 
These changes reverse during the postmenstrual phase. Pa­
tients frequently have many questions about breast develop­
ment throughout the life cycle. 

Hypertrophy of breast tissue, noted in many newborns, is 
a result of stimulation by maternal hormones and usually 
spontaneously regresses. Breast bud development (thelarche) 
generally is the first sign of puberty in girls, occurring at an 
average age of 11 years. Thelarche is considered premature 
if it occurs earlier than 8 years of age. Thelarche has been oc­
curring in younger girls. Some experts attribute it to a higher 
percentage of body fat or environmental exposure to estro­
gen-like substances. Premature thelarche without other signs 
of pubertal development or accelerated growth is usually be­
nign and requires no treatment after medical evaluation has 
excluded true precocious puberty, estrogen-producing tumors, 
ovarian cysts, or exogenous estrogen exposure. 1 

Assessment of a Woman with 
Breast Complaints 

History 
A woman with breast complaints requires a review of her age; 
menstrual and reproductive history; family history of breast 
disease and cancer; use of hormonal agents, as well as other 
drugs (prescribed, over the counter, recreational, and herbal); 
and if pertinent, prior breast-feeding experience, personal 
cancer history, and previous breast surgery. Most patients 
present with breast complaints that involve a mass, pain, or 
discharge. Specific details of the history as outlined in Table 
106.1 help the clinician differentiate between benign and ma­
lignant conditions. 

Physical Examination 
Examination of the breast should be petformed in a well­
lighted room. Facilitate privacy by draping portions of the 
breast not being examined. Consider having a chaperone pres­
ent during the examination. The examination includes inspec-
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Table 106.1. History Taking Pertinent for a Patient with 
Breast Complaints 

Menstrual/reproductive history 
Menarche: age at onset 
Menopause: symptoms, chronologie relation to breast 

cancer (when applicable) 
Parity: age of first term pregnancy; nulliparity 
Pregnancy: current pregnancy status 
Contraception or hormonal therapy 
Breast-feeding: has patient breast-fed? 

Socioeconomic status 
Age 
Cancer history 

Breast, ovarian, endometrial, colon 
Family history 

Breast, ovarian, endometrial, colon cancer, prostate 
Relationship to patient 
Chronologie relation of breast cancer to menopause 

Self-breast examination (SBE) 
Does the patient perform SSE? 
How did she learn the procedure? 
How often does she perform the examination? 

History of breast surgery 
Document when surgery was performed any reasons; 

include results for any biopsies. 
Previous biopsy 
Symptoms/mass 

Onset 
Setting of symptoms/mass 
Change in symptoms/mass over time 
Relation of symptoms/mass to menstrual cycle 
History of similar symptoms 
Presence of discharge: color, location on nipple, 

spontaneous or expressed, recent breast-feeding or 
pregnancy, medications, history of the symptom, visual 
changes 

Pain: caffeine intake, hormonal therapy, contraception 
Presence of a mass: circumstances of discovery 

tion and palpation. Inspection is initiated with the woman 
seated, arms at her side. The breasts are assessed for symme­
try, alterations in contour, or significant differences in sizes of 
the breasts. Slight differences are common; however, visible 
retractions are not nonna! and require further evaluation. 
Changes can be detected earlier if the patient is asked to tense 
the pectoralis muscle while raising her hands above her head 
and placing her hands on her hips. Extreme differences in size 
and symmetry are uncommon, and only rarely are there en­
docrinologic or pathologic abnonnalities in women with large 
pendulous breasts (macromastia). Deviations from nonnal skin 
color and contour should be noted. Characteristics that may be 
associated with malignancy include dimpling, edema, and 
thickening of the skin with enlarged pores (peau d'orange), 
crusting or scaling, or retraction of the nipple. Nipples should 
be evaluated for inversion, rashes, discharge, or ulceration. In­
verted nipples are a nonnal variation as long as the nipple is 
not fixed and is capable of eversion. Accessory nipples occur 
in approximately 1 % of women. The clinician should note the 
color and characteristics of any nipple discharge. 

Palpation should be performed with the patient in the seated 
and supine positions. In the supine position the examination 

is enhanced by having the patient extend her ann, flex her el­
bow, and rest her hand under her head on the ipsilateral side. 
Palpation is accomplished by compressing the breast tissue 
gently with the pads of the middle three fingers. Palpation is 
best accomplished when the fingers move in contiguous cir­
cles with consecutively smaller concentric circles from the 
periphery to the center. A gradual increase in the degree of 
pressure of exertion helps to explore the entire depth of the 
breast. All four quadrants of the breast must be examined sys­
tematically to ensure coverage of the entire breast. The tail of 
the breast, which extends toward the axilla, must be included 
in the process. Palpation of the nipple includes gently squeez­
ing the region to determine if a discharge can be elicited. Any 
discomfort the patient feels during the examination should be 
noted. 

Patients presenting with a mass should be asked to iden­
tify the location. Careful palpation of this region includes 
compression of the overlying skin to detect fixation and con­
sistency. Findings may be recorded as descriptive text or by 
an illustration in the medical record. 

Palpation is completed by examination of the axillary, su­
praclavicular, and infraclavicular regions to determine if 
lymphadenopathy is present. The evaluation of the axilla is 
best accomplished with the patient seated, the examiner sup­
porting the ann on the side being examined. The anterior bor­
der, posterior border, chest wall, and inner portion of the arm 
are included. Documentation of physical findings is outlined 
in Table 106.2. 

Common Conditions and Diseases 

Mastodynia/Mastalgia 

Benign breast pain is a common presenting complaint occur­
ring at some point in 41 % to 69% of women. It is most com­
monly unilateral but may be bilateral; in two thirds of women 

Table 106.2. Documentation of Objective Findings Relating 
to the Breast 
Mass 

Consistency: soft, firm, hard 
Mobility: fixed, mobile 
Margins: well circumscribed/smooth, irregular 
Skin changes: color, ulcerations, crusting, peau d'orange 
Size: centimeters 
Location: quadrant 

Nipple discharge 
Nipple description: crusting, inversion, ulcerations 
Character: color, bleeding 
Location of discharge 
Unilateral or bilateral 
Number of ducts involved 
Occult bleeding 
Cytology (limited usefulness) 

Node 
Axiliary 
Supraclavicular 
Infraclavicular 
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Table 106.3. Therapeutic Modalities for Fibrocystic Breasts 

Modality 

Clothing 
Well~padded support brassiere 
Loose.fitting clothing 

Analgesics 
Acetaminophen 
NSAIDs 

Ice packs 
Weight reduction 
Dietary changes 

Restrict caffeine and other 
methylxanthines 

Thiamine 
Vitamin E 
Evening primrose oil 

Cis-linoleic acid 
Diuretics 

Hormonal regulation 

Danazol 

Tamoxifen 
Bromocriptine 

Luteinizing hormone releasing agents 

Calcium supplementation 

Comments 

Topical NSA1Ds available in other countries 
Not been demonstrated efficacious in controlled studies 

Possibly useful for women body mass index >27 
Inconsistent findings of efficacy 

4--6 month trial needed; 1 small ReT suggests benefit from low fat high 
carbohydrate diet 

50-100 mglday ; no RCTs support its use 
400-600 IU/day; no RCTs support its use 
1500-3000 mglday 
Insufficient evidence of efficacy 
Spironolactone 25 mg qd to qid 
5/6 RCT s support its use 
Low-estrogen, high-progesterone oral contraceptive pill 
Medroxyprogesterone 5-10 mg 10 days prior to menses 
Progesterone cream massage daily for week prior to menses 
4-6 month trial; no consistent improven:--ent in controlled studies 
200-600 mg po qd until desired effect; then 50-100 mg qd maintenance for 4-6 

months 
Luteal phase danazol: 200 mg per day during luteal phase demonstrates comparable 

efficacy with fewer adverse effects 
Only FDA-approved medication for this indication 
10-20 mglday for 3-4 months; or for day 15-25 of monthly menstrual cycle 
1.25 mg hs to 2.5 mg bid; in general should be avoided due to potential for severe 

adverse reactions; 2 RCTs suggest limited benefit 
Significant adverse effects 
Possible adverse effects on bone metabolism 
Mixed results in studies, possibly effective 

NSAID = nonsteroidal antiinflammatory drug; RCT = randomized clinical trial. 

the pain is cyclical; in one third it is noncyclic. Women with 
cyclical pain may have fibrocystic condition; however, not all 
women with fibrocystic breast condition, an extremely com­
mon finding, have painful breasts.2 Table 106.3 presents com­
monly recommended interventions and their potential adverse 
effects. Almost half of women can expect resolution of their 
symptoms.3 

Fibrocystic Changes and Conditions 
Fibrocystic breast condition is the most common benign con­
dition of the breast. It is so prevalent as to be considered part 
of the natural history of the breast, not a disease. Fibrocystic 
complex has been defined as a condition in which mastalgia 
and breast tenderness are associated with palpable lumps. 
Prevalence increases with age and is most common in women 
35 to 45 years of age. The condition is rare in postmenopausal 
women. Mastodynia, the most frequent symptom associated 
with fibrocystic breasts, is thought to be due to breast 
swelling. The pain is usually located in the denser upper outer 
quadrant of the breasts and is usually bilateral. It character­
istically begins just prior to menses and diminishes when 
menses begins. Patients may perceive increased breast size 
during this period. Family history of this condition is com­
mon. Physical examination reveals the presence of cysts, 

ranging in size from 1 mm to many centimeters. The cysts 
are irregular, easily movable bilateral lumps or areas of local 
tenderness without a discrete mass; compression causes ten­
derness. Resolution of cysts following the menstrual cycle 
supports the diagnosis. Fibrocystic breast complex may be 
differentiated from malignancy by the nature of the pain, typ­
ical changes in breast and mass size, and the number of le­
sions. If there is any doubt about the diagnosis, biopsy is in­
dicated. Aspiration often provides symptomatic relief in 
addition to confirming the diagnosis. If with aspiration clear 
fluid is obtained, and the mass disappears, follow-up is nec­
essary for at least 3 months to ensure there is no recurrence.4 

If a residual mass or thickening is present, bloody fluid is as­
pirated, or the mass recurs, excisional biopsy is performed. 
Milky or clear fluid in a mass that resolves for 3 months rep­
resents a cystic lesion. If no fluid is obtained and the mass 
persists, excisional biopsy is indicated. Mammography and 
ultrasonography can be diagnostic and should be performed 
prior to invasive evaluation of any mass. Fine-needle aspira­
tion or excisional biopsy can determine management based 
on histologic findings. Recurrence of the mass dictates biopsy. 
Hyperplastic or proliferative lesions with atypical epithelial 
cells increase the risk for cancer. Fibrocystic breast changes 
are not otherwise associated with cancer.5 

Management includes education regarding the benign na-
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ture of this condition and symptom relief. Dietary restrictions, 
such as methylxanthines found in coffee, tea, colas, and 
chocolate, or limiting dietary fat is controversial. Some 
women seem to benefit from a reduction of these substances, 
although there are no consistent randomized controlled stud~ 
ies to support this recommendation. Supplementation with 
various vitamins such as vitamins B. A, and E. reduction of 
dietary fat and salt, and an increase in protein, especially soy 
protein, have been advocated, although there is no evidence 
of efficacy.6 The use of low-estrogen, high-progesterone oral 
contraceptives produces relief in many patients, as does some 
progestational agents in the luteal phase. Diuretics may pro­
vide some relief. The best data support the use of evening 
primrose oil, a source of y-linoleic acid (GLA), in doses of 
up to 3 g per day, which improves symptoms in 44% to 58% 
of women.? Side effects include nausea and bloating. This 
herbal remedy should not he used during pregnancy. 

Danazol, a gonadotropin production inhibitor and weak es­
trogen antagonist, is the only pharmacologic agent approved 
by the U.S. Food and Drug Administration (FDA) for pain 
from fibrocystic breast condition. Although 60% to 90% of 
women may benefit, danazol is associated with significant 
side effects including headache, nausea, emotional lability and 
depression, fluid retention, vaginal dryness, hirsutism, amen­
orrhea, weight gain, hot flashes, and acne. Its use should be 
limited to women with severe symptoms. The initial dose of 
danazol is 200 to 600 mg po qd. Once the desired effect is 
obtained, 50 to 100 mg/day can be taken as maintenance ther­
apy. More recent studies suggest danazol confined to the luteal 
phase at a dosage of 200 mg per day can provide a signifi­
cant reduction in symptoms with a fewer adverse effects than 
continuous dosing.s The medication can be discontinued af­
ter 4 to 6 months with a favorable treatment response con­
tinuing for months to years. 

Tamoxifen, a synthetic nonsteroid antiestrogenic agent, at 
a dosage 10 mg/day for 3 to 4 months may also be useful; 
however, adverse effects include menstrual irregularity, 
menopausal symptoms, endometrial cancer, and deep vein 
thrombophlebitis. 

Bromocriptine bas been used based on its role as a pro­
lactin inhibitor and may be effective for women with cyclic 
breast pain. Side effects (e.g., nausea, vomiting, postural hy­
potension, constipation, dizziness) are severe enough that this 
medication is reserved for women with significant symptoms 
unresponsive to other agents or when associated with hyper­
prolactinemia.9 

Fibroadenoma 
Fibroadenoma is the most common benign breast tumor. 
It occurs in young women usually within 20 years of pu­
berty. It is more frequent and occurs at earlier ages in African­
American women than in white women. It tends to grow to­
ward the end of a menstrual cycle and during pregnancy. Mul­
tiple lesions may occur and grow rapidly. Older women 
characteristically experience a single, more slowly growing 
lesion. Fibroadenomas frequently calcify and may involute 
after menopause. Occasionally they develop in a post­
menopausal woman following administration of estrogen. Fi-

broadenomas contain both fibrous and epithelial elements. 
They are not cancerous or premalignant. The typical history 
is that of a painless, smooth, mass generally discovered by 
the patient. On physical examination, a small, sharply cir­
cumscribed, rubbery, movable, nontender 1- to 5-cm mass is 
palpable generally in the upper quadrant. mtrasound exami­
nation and fine-needle aspiration (FNA) or excisional biopsy 
are appropriate for the evaluation of women under 40 years 
of age. The combination of clinical examination, ultrasound 
assessment and FNA is referred to as the ''triple test." In ex­
perienced hands the sensitivity and specificity may he 98% 
to 99%. Unfortunately, mammography is not a useful diag­
nostic tool for young patients. Excisional biopsy is both di­
agnostic and curative.1O A solid mass in a women over 40 
years of age necessitates a mammogram for localization and 
characterization of the mass as well as evaluation of the re­
maining breast tissue. The absence of a mass on mammogra­
phy does not exclude cancer (see Chapter 107). 

Cystosarcoma phyllodes, a type of rapidly growing fi­
broepithelial tumor, recurs if not completely excised. There 
is a 10% malignancy rate, and simple mastectomy may be 
necessary to achieve complete removal. 

Mastitis and Breast Abscess 11 

Mastitis and breast abscesses virtually always occur in lac­
tating women or women with a history of a bite or penetrat­
ing trauma; 7% to 11 % of breast-feeding women are affected, 
usually with the fIrst pregnancy. Breast engorgement usually 
occurs on the second or third postpartum day (see Chapter 
15). Mastitis presents 1 week or more after delivery and is 
ushered in by milk stasis. Usually only one breast is affected 
by moderate to severe pain. On examination, usually only one 
quadrant or lobule is tender, reddened, swollen, and wann. 
True mastitis is accompanied by fever and flu-like symptoms. 
Axillary adenopathy, purulent drainage, fever, and leukocy­
tosis may be present. Cultures of breast milk are not useful. 
Staphylococcus aureus and streptococci are typically the 
causative organisms. 

Treatment for mild infection includes local compresses 
and oral antibiotics. Dicloxacillin 500 mg po q6h, a fIrst­
generation cephalosporin, or clindamycin for at least 10 days 
is a reasonable antibiotic option. Warm compresses are sooth­
ing and may relieve congestion. The mother should be coun­
seled about proper feeding technique, adequate fluid intake, 
and the use of acetaminophen for comfort. The clinician 
should reassess the patient's progress at 48 to 72 hours. 

The infant is not at risk for developing infection if there is 
no abscess present and may continue to breast-feed. An ab­
scess occurs in 10 % of cases. Pitting edema over an area of 
inflammation and fluctuation suggests abscess development. 
For patients with infections unresponsive to conservative 
management, severe infection abscess, or deep infection, the 
wound should be drained and cultured. Nursing should be dis­
continued and parenteral antibiotics administered for 2 to 3 
days followed by oral antibiotics. If symptoms are suggestive 
of infection but the clinical setting is atypical, or the patient 
does not improve as expected with antibiotics, cancer should 
be excluded by biopsy of indurated areas. 



Nipple Discharge12 

Normal, healthy women commonly have some degree of nip­
ple discharge following pregnancy and lactation. This fluid is 
typically clear or milky and can occur spontaneously. It can 
be produced by palpation and breast stimulation as part of 
sexual activity. This discharge may be more frequently noted 
just before menses. Galactorrhea may also be associated with 
medications (Table 106.4). Women who engage in athletic 
activities may notice galactorrhea as a response to friction be­
tween the nipples and clothing or from endorphin release from 
the hypothalamus, which may stimulate prolactin. Other 
causes include hypothyroidism, renal disease, and inflamma­
tion of the chest wall from thoracotomy, herpes zoster, or se­
vere burns. Pituitary neoplasia is the most significant cause 
of galactorrhea, though usually the rarest. It must be excluded 
through appropriate evaluation, which includes a serum 
prolactin assay to exclude pituitary adenoma, a thyroid-stim­
ulating honnone (fSH) assay to exclude hypothyroidism, and 
renal function tests. Further endocrine workup is based on the 
history and the rmdings of these studies. 13 The history should 
elicit the nature of the discharge, association with a mass (uni­
lateral or bilateral), single duct or multiple ducts, relation to 
menses, premenopausal or postmenopausal status, and asso­
ciation with hormonal therapy. The patient should be queried 
as to whether it occurs spontaneously or only after manipu­
lation. The following characteristics are ominous: sponta­
neous discharge, unilateral involvement, discharge from a sin­
gle duct, and presence in a postmenopausal women or women 
over 50 years of age. 

Fluid characteristics of the fluid may assist diagnosis. Green, 
black, creamy, or mucoid discharge is characteristic of fibro­
cystic disease. Bloody discharge may indicate malignancy, 
though discharge associated with malignancy may also be 
serous. The discharge should be analyzed for the presence of 
blood (with a guaiac slide). Other diagnostic options include 
Gram stain (to determine white blood cells to determine infec­
tion) or fat stain (to demonstrate fat globules indicative of milk 
to evaluate for galactorrhea). Cytology is rarely useful. 

Occasionally a nontender mass develops in the breast of a 
lactating woman. The mass should resolve if milk is aspirated. 
If it does not resolve or recurs, biopsy is considered. 

Ductal ectasia (comedomastitis) is a chronic inflammatory re­
action that results in permanent distention of the ducts. A typi­
cal history is a multiparous woman in her forties, fifties, or older 
who notes thick, white or discolored, cheesy material draining 

Table 106.4. Medications Associated with Galactorrhea 

Digitalis 
Marijuana 
Heroin 
Dopamine receptor blockers 
Phenothiazines 
Haloperidol 
Metoclopramide 
Isoniazid 
CNS dopamine depleters 

eNS = central nervous system. 

Tricyclic antidepressants 
Reserpine 
Methyldopa 
Cimetidine 
Benzodiazepines 
Amphetamines 
Verapamil 
Cocaine 
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from the nipple. Women who smoke cigarettes are more likely 
to develop this condition. Physical examination reveals indura­
tion under the areola; cheesy, thick fluid can be expressed. The 
major duct systems under the areola can be excised. 

Clear, bloody, or brown-green discharge (suggesting old 
blood) from a single duct opening on one breast must be in­
vestigated. It is usually caused by an intraductal papilloma or 
rarely by an intraductal cancer. A mass may or may not be pres­
ent. Although a Pap smear may prove positive for papilloma 
cells, negative fluid analysis does not exclude cancer. A mam­
mogram mayor may not reveal a small lesion in a major duct. 
Papilloma is histologically benign with ouly a slight potential 
for malignant degeneration. Management includes surgical ex­
ploration of the duct and removal of the papilloma. 

The patient's age may be helpful in the aggressiveness of 
the evaluation. Nipple discharge is an ominous sign in a post­
menopausal woman or a woman 50 years of age or older. If 
the discharge is associated with a mass, evaluation of the mass 
is the primary focus of the diagnostic workup. 

Painful Nipples 
Nipple tenderness is common when breast-feeding is begun. 
Proper positioning and latching on of the baby at the breast 
and releasing the infant's suction prior to removal from the 
breast are keys to prevention. The breast-feeding mother 
should avoid using soap on the breast or nipples. If dried, 
cracked nipples are present, topical vitamin E ointment and 
USP modified lanolin are commonly recommended "home 
remedies" for cracked nipple but may precipitate sensitivity 
reactions such as lanolin in wool-sensitive individuals. Breast­
feeding should be initiated on the uninvolved breast when the 
infant's suckling effort is stronger. 

Breasts that are bleeding, fissured, blistered, or painful 
throughout the feeding should be examined by the physician. 
A Candida infection requires treatment with topical antifun­
gal cream. Tbrush, Candida diaper rash, or maternal Candida 
vaginitis should be treated concurrently. Nipple shields are 
generally avoided. Painful localized irritation and bleeding 
nipples in the non-breast-feeding woman can occur from fric­
tion of clothing and is commonly seen in joggers. Small elas­
tic bandages can be applied before athletic activities. Emol­
lients or low-dose hydrocortisone cream may ameliorate 
symptoms. Nipple eczema presents with erythema, scaling 
and weeping crusts, fissures, vesicles, excoriation, or ero­
sions. The typical symptoms are bilateral burning or itching, 
and a family or personal history of atopic disease is common. 
Trigger avoidance and topical steroids help manage symp­
toms in the nonlactating female. 14 A unilateral, weeping, ul­
cerated, irritated nipple suggests Paget's disease of the breast, 
especially in middle-aged or older women, and may be asso­
ciated with an underlying ductal carcinoma. Prompt evalua­
tion is necessary if lesions do not resolve or are accompanied 
by a mass. 

Acutely Painful Breast Lesions 
Trauma may produce a hematoma or rupture of a cyst. The 
patient complains of pain and tenderness. Mild swelling and 
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discoloration may be present. Unless a coagulopathy is sus­
pected, no diagnostic tests are indicated. Patients generally 
respond to mild analgesics. Fat necrosis is suggested by sud­
den onset of inflammation and pain without a history of 
trauma, especially with preexisting fibrocystic disease. Phys­
ical examination reveals local pain, swelling, and erythema. 
IT symptoms persist longer than a week, a biopsy should be 
done to exclude malignancy. 

Gynecomastia'S 

Most boys develop bilateral gynecomastia during puberty 
that spontaneously resolves without treatment within 3 years. 
Up to 40% of men experience gynecomastia with aging. es­
pecially if overweight or obese. Men with unilateral gy­
necomastia. rapid onset or progressive breast enlargement, 
pain, asymmetry, or associated erectile dysfunction, or boys 
with rapid progression, onset before puberty, or other signs 
of precocious puberty must be evaluated further. Drugs and 
medication that can cause gynecomastia are listed in Table 
106.5. Gynecomastia can also be caused by medical condi­
tions (hyperthyroidism, hypogonadism, cirrhosis, renal fail­
ure, pulmonary disease, refeeding after starvation); genetic 
syndromes (Klinefelter syndrome, testicular feminization); 
and tumors [testicular, liver, bronchial, gastric, pancreatic 
cancers; human chorionic gonadotropin (hCG)-producing tu­
mors]. Fat deposits may mimic a breast mass in men. Breast 
cancer, though rare, does occur in men, and biopsy is indi­
cated when a hard mass is palpated. Laboratory evaluation 
of gynecomastia includes thyroid, renal, and liver function 
studies. If the results are normal, gonadotropins such as 
luteinizing hormone (LH), and testosterone should be ob­
tained if there is no feminization; testosterone, LH, estradiol 
and dehydroepian-drosterone sulfate (DHEAS) if feminiza­
tion is present. If testosterone is normal to increased and LH 
is increased, serum hCG should be obtained. If serum hCG 
is elevated, testicular ultrasonography should be performed 
as well as searching for other heG-secreting tumors. If serum 
estradiol is elevated, an estrogen-secreting tumor should be 
excluded. 

Care of the Lactating Breast 
The nipple of the lactating breast should be cleansed before 
and after nursing using water and a soft cloth. The baby should 
nurse as soon as possible after delivery and thereafter "on de­
mand." Proper latching on should be ascertained, since this 
is crucial to ensure adequate nutrition for the infant and pre­
vention of discomfort for the mother. As much of the areola 
as possible should be in the baby's mouth rather than suck­
ing directly on the nipple. When the baby is removed from 
the breast, the suction should be broken fIrst by gently in­
serting a finger into the baby's mouth. Family physicians deal­
ing with breast-feeding mothers should familiarize themselves 
with lactation consultation resources available in their com­
munity. Information concerning local LaLeche affiliates is 
available at 1-800-LaLeche. The World Wide Web has ex­
cellent resources as well. 16--18 

Diagnostic Procedures 

Clinical Breast Examination 
The clinical breast examination (CBE)19 has a 45% sensitiv­
ity rate for the detection of breast cancer. The U.S. Preven­
tive Services Task Force2o 2002: noted that "no screening trial 
has examined the benefits of clinical breast examination alone 
(without accompanying mammography) compared to no 
screening ... the U.S. Preventive Services Task Force could 
not determine the benefits of clinical breast examination done 
or the incremental benefit of adding clinical breast examina­
tion to mammography ... [or] ... whether potential benefits 
of routine CBE outweigh the potential harms ... evidence is 
insufficient to recommend for or against routine CBE alone 
to screen for breast cancer (I recommendation)."20 There is 
no direct evidence oftbe effectiveness of CBE as a single ex­
amination tool in any age group. The American Academy of 
Family Physicians suggests CBE every I to 3 years for women 
aged 30 to 39 and annually as of the age of 40 but is currently 
reviewing this recommendation. 

Breast Self-Examination21- 24 

Breast self-examination (BSE) has not been demonstrated to 
decrease mortality, and a large number of false-positive find­
ings are discovered that require further evaluation and often 
biopsy. Available studies suffer from design limitations. The 
U.S. Preventive Services Task force ''found poor evidence to 
determine whether breast self examination reduces breast can­
cer mortality; ... Fair evidence that BSE is associated with 
an increased risk of false positive results and biopsies. "20 It 
judged the evidence as insufficient to recommend for or 

Table 106.5. Medications and Drugs that Can 
Cause Gynecomastia 

Estrogen (whether taking it himself, or absorbing it from a 
sexual partner who uses vaginal cream or ring) 

Anabolic steroids 
Corticosteroids 
Clomiphene 
Marijuana 
Heroin 
Methadone 
Testosterone 
Amphetamines 
Meprobamate 
Spironolactone 
Digoxin 
Penicillamine 
Hydroxyzine 
Reserpine 
Methyldopa 
Metronidazole hydroxyzine 
Ketoconazole 
Isoniazid 
Cimetidine 
Phenytoin 
Finasteride 
Tricyclic antidepressants 



Table 106.6. Breast Self-Examination (BSE) 

1. Perform after the menstrual cycle. 
2. Being with inspection of breasts in a mirror looking for 

evidence of lumps, dimples, retractions, and asymmetry. 
3. Then palpate the breasts while lying down. A small pillow 

or folded towel may be placed under the shoulder of the 
breast being examined. The arm of the examination side 
should be extended over the head. 

4. Palpate the left breast with the finger pads of the right 
hand in a systematic fashion. The most common approach 
is gradually smaller concentric circles. Repeat the process 
on the opposite breast. 

5. Palpation is also recommended in the shower or tub while 
the hands and breasts are soapy or with the use of mineral 
oil or talcum to reduce friction and enhance the sensitivity 
of the fingers. 

6. Both axillas should be examined by palpation as well. 

Note: The Guide to Clinical Prevention Services Report of the 
U.s. Preventive Services Task Force published in 1996 found 
insufficient evidence to recommend for or against teaching BSE 
during the periodic health examination. 

against teaching or perfonning routine BSE. (I recommenda­
tion). The American Academy of Family Physicians is cur­
rently reviewing their policy of supporting BSE. The Amer­
ican Cancer Society, the American College of Obstetricians 
and Gynecologists, and the National Cancer Institute recom­
mend monthly BSE. If BSE is practiced, it must be practiced 
correctly. The American Cancer Society has developed com­
munity health education programs to instruct women in proper 
BSE (Table 106.6). The woman who chooses to perfonn SBE 

Table 106.7. Breast Cyst Aspiration 

1. Grasp lesion between index and second fingers; hold 
tightly against underlying tissue. 

2. Swab region with alcohol. 
3. Consider local infiltration with 1 % lidocaine (Xylocaine) 

if near areola. 
4. Insert 20- to 22-gauge 1.S-inch needle on a 10- to 20-cc 

syringe into center of lesion with a single thrust while 
applying negative pressure on syringe. 

5. If no fluid is obtained: 
a. Apply gentle retraction to plunger. 
b. Move needle backward and forward through center of 

lesion 6-10 times. 
c. Change radial direction of the needle 5-10 degrees 

with each sweep. 
6. Avoid suction of cellular debris from back into barrel of 

syringe by withdrawing needle and disconnecting it from 
the syringe. 

7. Reattach syringe. 
8. Place needle tip against glass slide. 
9. Depress plunger of syringe to express specimen onto slide. 

10. Press second slide against first slide to smear debris, 
similar to technique used to make a blood smear. 

11. Fix material with cytofixative immediately. 
12. Apply pressure to needle site for minutes. 
13. Apply a Band-Aid. 
14. Send specimen for cytologic evaluation. 
15. If no fluid is obtained or the mass persists after aspiration, 

excisional biopsy is recommended. 
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should be observed for technique and educated about report­
ing any unusual finding. 

Breast Aspiration 
Aspiration is a useful tool in evaluating a breast mass. A neg­
ative result does not preclude biopsy of a clinically suspicious 
lesion (Table \06.7). 

Breast Biopsy2S 
Indications for biopsy include any suspicious lesion, blood 
nipple discharge, or bloody fluid following aspiration of a 
cyst, a mass that persists following cyst aspiration, persist­
ent dominant mass, suspicious skin changes, inflammatory 
changes unresponsive to antibiotics, suspicious axillary 
nodes, or suspicious microcalcifications on mammography. 
Fine-needle aspiration biopsy detennines the cytology of 
suspicious lesions. Excisional biopsy is indicated when a 
breast lesion is suspected to be a malignancy and the fine­
needle aspiration biopsy and cytologic evaluation are incon­
clusive or unavailable. Incisional biopsy is performed to con­
firm the diagnosis of advanced cancer or evaluate a large 
breast mass that cannot be excised completely and easily by 
an excisional biopsy. 

Mammography" 
Mammography is discussed in Chapter 107. 
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107 
Breast Cancer 

Marla J. Tobin 

Incidence 
Breast cancer, a fear of most women, is commonly seen by fam­
ily physicians. It is the second most common female cancer 
killer, surpassed only by lung cancer in recent years. Except for 
skin cancer, it is the most commonly seen cancer in women, 
with approximately 175,000 new cases of invasive breast can­
cer diagnosed in 1999 and 43,300 deaths1 Breast cancer pri­
marily affects women, but 2400 cases a year and 260 deaths an­
nually (fewer than I % of all breast cancers) occur in men. 

Breast cancer incidence rose steadily about 1 % per year 
from 1940 to 1982 and 4% annually between 1982 and 1987. 
Since 1987 the incidence has stabilized at approximately 
110.2 cases per 100,000 women,2 which gives women a life­
time risk of developing breast cancer of I in 8 (12.6%) and 
a lifetime chance of dying from breast cancer of 1 in 28 
(3.6%). The actual risk for a specific woman at any given 
point in her life is usually much less based on family history, 
genetics, reproductive factors, external factors, and compet­
ing causes of death. Recently, much work with predictive risk 
models and estimating annual risk of breast cancer has helped 
to quantitate this for individuals. Models such as the Gail 
Model are being used to make such predictions. * Breast can­
cer can be sporadic (70-1!5% of the time), familial (l()"'25% 
of the time), or genetic (5-10% of the time). 

Many women do not perceive themselves at risk for breast 
cancer, perhaps because no one in their family has had it. Re­
alistically, being female is by far the leading risk factor for 
breast cancer, and increasing age is the next most important 
factor. Eighty-five percent of women diagnosed with breast 
cancer have no family history. Every woman is at risk and 
every family physician must spread the news to women that 

*Gail Model predictor can be obtained from National Cancer Insti­
tute, Bldg. 31, Room lOA03, 31 Center Drive, MSC 2580, Bethesda, 
MD 20892-2508, or www.nci.nih.org. or 1-800-4-CANCER. 

breast cancer screening is important. When a woman has a 
mother, sister, or daughters with breast cancer, it increases 
the relative risk of breast cancer by two- to threefold. 

Other risk factors include a history of breast cancer or atyp­
ical hyperplasia, first childbirth after age 30, early menarche, 
late menopause, and possibly honnone use. Family history is 
especially important for bilateral cancer or premenopausal 
cancer if it occurs in a mother or sister. Breast cancer clus­
ters in certain genetic pools and ethnic groups. Obesity, di­
ethylstilbestrol (DES) exposure, and childhood upper body ir­
radiation may also be factors. There is controversy over the 
role of high-fat diet, high alcohol consumption, and honnone 
use as risk factors for breast cancer. 

Detection 
One of the most important roles for the family physician is 
breast screening and early detection of breast cancer to im­
prove survival. Traditionally, women have been taught to do 
monthly breast self-exantinations (BSEs) and have regnlar ex­
aminations by clinicians. The 1996 U.S. Preventative Services 
Task Force (USPSTF) recommendations cast doubt on the ef­
fectiveness of monthly BSEs and clinician-conducted exam­
inations. Its recommendation for breast cancer screening is as 
follows: "Routine screening for breast cancer every 1-2 years 
with mammography alone, mammography and annual clini­
cal breast exam is recommended for women aged 50-69."3 
The task force concluded that evidence is not sufficient for 
or against using screening clinical breast examinations alone 
or teaching BSEs (see Chapter 7). 

There is ongoing debate regarding mammography before 
age 50 and at age 70 and beyond. The USPSTF thought that 
the evidence was insufficient to recommend routine mam­
mograms for these age groups. They did suggest that high­
risk women ages 40 to 49 and healthy women ages 70 and 
over may be candidates for mammography. 
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Many physicians continue to believe that breast cancer 
awareness and detection can be improved by educating 
women about the BSE, promoting clinician examinations, and 
establishing a regular mammogram screening program. 

The American Cancer Society (ACS) recommends annual 
screening mammograms and clinical breast exams on all 
women ages 40 and older, as well as monthly BSEs. The 
American Medical Association, the American College of 
Obstetrics and Gynecology, the American Women's Medical 
Association, the National Medical Association, and the Amer­
ican Society of Radiology agree with the ACS recommenda­
tion to screen women in their forties. However, the Ameri­
can Academy of Family Physicians, the American College of 
Physicians, and the USPSTF advise annual screening after 
age 50, 

A standard two-view screening mammogram can detect le­
sions 2 to 4 years before they become palpable. Because of 
breast density, mammography is not as good a study in women 
under age 3S. Mammography, however, is strongly recom­
mended annually from age SO to at least age 69. Mammog­
raphy has been shown to reduce breast cancer deaths by at 
least 30% in women age 50 and older. Early detection has 
been credited with the declining breast cancer deaths in re­
cent years. Mammography is of limited value in women on 
hormonal replacement therapy, younger women, women with 
dense or fibrotic breasts, and women with breast implants. 
Mammography, however, is still considered the gold standard 
diagnostic test for breast cancer even with newer radiology 
diagnostics. 

Any abnormal mammogram requires close follow-up until 
resolved. Two of the major liability concerns for family physi­
cians in breast cancer is failure to screen and failure to fol­
low up on a breast problem. Table 107. I lists the current mam­
mography classification. 

Careful attention during the breast examination is paid to 
breast symmetry, lymph nodes, skin changes, discharge, and 
retraction. Examining the breast in a consistent and overlap­
ping style ensures that each portion of the breast is checked. 
Because IS% of breast cancers are detected only by BSE or 
clinician examination, many physicians continue to promote 
these options to patients. 

Ultrasonography can be a helpful modality. Indications for 
ultrasonography include guidance of fine-needle aspiration, 
cyst diagnosis, screening of high-risk patients with radiodense 
breasts, fear of mammography, a palpable mass, young age 
or pregnancy, nipple discharge, postradiation measurement of 
tumor size, ambiguous mammographic results, and detection 
of axillary lymphadenopathy. Some studies have shown ul-

Table 107.1. BiRads Classification (Breast Imaging Reporting 
and Data System) 
0: Additional studies required 
I: Negative 
II: Benign finding 
III: Probably benign 
IV: Suspicious 
V: Highly suggestive of malignancy. 

trasonography to be the most accurate single diagnostic test 
for women with a palpable breast mass, yielding a 99.7% pos­
itive predictive value for benign disease.4 With the advent of 
high-resolution ultrasound methods, ultrasonography may be­
come the modality of choice for detecting invasive carcinoma, 
with mammography remaining preferable for localizing in­
traductal carcinoma. The use of these ultrasound techniques 
and ultrasound-directed aspirations and biopsies can markedly 
reduce the number of breast biopsies. It is still crucial to fol­
low breast masses until removed or definitive testing has been 
done. 

Stereotactic breast biopsy is available in some areas to al­
low three-dimensional computer imaging and needle biopsy 
of suspicious lesions. It has the advantages of 98% sensitiv­
ity, lower cost than biopsy, and a quicker recovery than after 
biopsy. The standard mammographic needle localization 
technique for a nonpalpable lesion biopsy has also heen help­
ful. Cytology testing of breast milk duct lavage can be done 
by an aspiration technique and analyzed much like a Pap 
smear for tissue evaluation. 

Breast Masses 
Statistically, breast masses in women under 30 are usually fi­
broadenomas. Fine-needle aspiration of the breast confirms 
cystic structures, but any recurring cystic structure needs fur­
ther evaluation. Breast biopsies are sometimes necessary for 
defmitive diagnosis if masses do not resolve. 

Any persistent breast mass in women should be biopsied, 
but in women over age 50 there is a high degree of con­
cern about malignancy. A mammogram cannot be the final 
test, as IS% of palpable breast cancers do not visualize. 
Tracking patients with lumps or abnormal mammograms is 
key to good follow-up. Many family physicians believe that 
if breast masses or abnormalities are not resolved in 4 to 6 
weeks they should be referred for possible biopsy. Other 
indications and considerations for referral are listed in Table 
107.2. 

Table 107.2. When to Refer 

Possible indications for referral 
Aspirated cystic breast lesion with residual or recurrent 

mass or thickening 
Rapidly recurring breast cysts (within 4-6 weeks) 
Asymmetric mass or thickening persisting after menstrual 

cycle in ovulating woman 
Asymmetric mass or thickening in nonovulating women 
Suspicious nonpalpable mammograph ic lesion 
Discrete palpable abnormality that is not cystic 
Cystic lesions with grossly bloody fluid aspirated 
Any woman with discrete lesion that cannot be reexamined 

by primary physician or is at risk for loss of follow-up 

Other considerations for referral 
Indeterminate non palpable mammographic lesion 
Bilateral multiple duct nipple discharge 
Women with difficult examination 
Extremely high-risk women 
Worried patient with negative workup 
Lack of adequate physician-patient relationship 



Nipple Discharge 
Bilateral or nonspontaneous breast discharge is unlikely to be 
breast cancer. Discharge in a postmenopausal woman, espe­
cially those over age 60, is most concerning. Spontaneous per­
sistent bloody, pink, multicolored, or watery discharge call be 
associated with ductal carcinoma. Localizing which duct of 
the breast discharges and clearly defining its history and cy­
tology, and performing mammography and galactography, 
may be indicated. 

Treatment 

The initial diagnosis of breast cancer is done by needle or ex­
cisional biopsy. Staging involves dissection of the lymph 
nodes at the time of tumor removal (Table 107.3). Ductal 
breast cancer is the most common type. Lobular breast cancer 
is also seen. Carcinoma in situ of the duct is a precursor to in­
vasive cancer, and lobular carcinoma in situ may be a marker 
for cancer in either breast. In lieu of excision of all lymph 
nodes, some centers are offering sentinel node biopsies to cer­
tain candidates who may be able to have a less extensive sur­
gery. Paget's disease presents as eczematous nipple changes 
and is often associated with underlying malignancy. 

In addition to the tissue pathology report, the spread of can­
cer cells to the lymph nodes is an important prognostic sign. 
Node-negative breast cancer carries an overallS-year survival 
of 90%; node-positive disease drops to 60% survival. Testing 
for estrogen and progesterone receptors in the tumor and eval­
uation of the tumor dividing rate (ploidy and S-phase) and the 
nuclear grade (well versus poorly differentiated) are important 
prognostically. Basic blood tests at the time of diagnosis in­
clude liver enzymes and a complete blood count (CBC). If 
metastatic disease is suspected, CA-15.3 or carcinoembryonic 
antigen (CEA) markers can be followed, as can the chest ra­
diograph, bone scans, and mammograms. A team that includes 
the family physician, surgeon, oncologist, radiation oncolo­
gist, and other support services offers women the best treat­
ment options. For lesions less than 2.0 to 2.5 cm (stage 1~2), 
lumpectomy and irradiation offer cure rates as good as those 
seen with radical mastectomy.5.6 Involvement of the woman 
in the surgical planning and infonning her about reconstruc­
tive options improves the patient's satisfaction. With her meet­
ing new doctors and the urgency of treatment placed on a 

Table 107.3. Stages of Breast cancer 

Stage 0 Carcinoma in situ (noninvasive cancer cells in 
lobule or duct) 

Stage I Local lesion 2 cm or less with no lymph node 
involvement 

Stage II Lesion with minimal local lymph node involvement 
or local lesion larger than 2 cm without lymph node 
involvement 

Stage III Locally advanced lesion with positive axillary 
nodes and skin or chest wall spread 

State IV Metastatic disease (common sites: other breast, 
liver, lungs, bones, brain) 
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woman with breast cancer, her family physician can be an ex­
cellent resource for assistance with these decisions. 13 

Reconstructive Options 
Women with breast cancer face surgery with two major con­
cerns: cure and disfigurement. 20 Family physicians can make 
a positive impact on the emotional and physical recovery of 
women with breast cancer by raising the issues of body 
image and restoring body symmetry early on. Survival and 
recurrence rates do not differ in patients who undergo 
reconstruction.5 

Implants and tissue expanders are commonly used to re­
store breast symmetry. In large-breasted women reduction of 
the nonoperative breast is a consideration. Autogenous tissue 
methods include the latissimus dorsi musculocutaneous flap 
and the transverse rectus abdominis muscle (TRAM) flap. 
Outpatient techniques for nipple reconstruction can add fin­
ishing touches that help a woman restore her body image. 

Chemotherapy and Irradiation 
Many chemotherapy protocols and agents are used to treat 
breast cancer. Commonly used drugs include cyclophos­
phamide (Cytoxan), doxorubicin HCI (Adriarnycin), 5-fluo­
rouracil, and methotrexate. Common side effects include bone 
marrow depression, oral or gastrointestinal irritation, hair loss, 
weakness, and weight loss. Adriamycin can be cardiotoxic. 
Excellent new drugs can significantly decrease the nausea and 
vomiting. Monitoring and treating chemotherapy side effects 
and providing emotional support are roles for the family 
physician. Chemotherapy appears most beneficial in women 
under age 65 and for node-positive disease. 

Preoperative and postoperative radiation therapy is used to 
treat breast cancer, especially for stage I or II disease with 
breast -conserving surgery, as well as for recurrent or metasta­
tic disease. Patients can have skin changes as well as the usual 
radiation side effects of fatigue and tissue irritation. 

Adjuvant Therapy 
Adjuvant therapy consists of endocrine therapy to decrease 
tumor potential. The most commonly used agents include ta­
moxifen and megestrol acetate (Megace). Tamoxifen is a non­
steroidal antiestrogen agent with partial estrogenic agonist 
properties. Megestrol is a progestational agent. Leuprolide is 
another antiestrogen agent that is being used. Although 70% 
of node-negative breast cancers are cured by surgery, there is 
a 30% recurrence rate. Adjuvant therapy can decrease this re­
currence by one third. Adjuvant protocols should begin soon 
after surgery; some even begin preoperatively. 

Tamoxifen has commonly been used for 5-year protocols, 
although lengths of use vary. Ongoing trials aimed at breast 
cancer prevention in high-risk women are using tarnoxifen. 
Tamoxifen now has U.S. Food and Drug Administration 
(FDA) approval for use in women with node-negative breast 
cancer larger than I cm and those with nodal disease. Com­
mon tamoxifen side effects include hot flashes, weight gain, 
fluid retention, vaginal dryness, and menopausal-like symp-
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toms. Taking tamoxifen increases the risk of deep venous 
thrombosis and endometrial cancer by about threefold over 
that in the general population. Any vaginal bleeding or 
swollen, tender legs in women on tamoxifen should be care­
fully evaluated. Benefits of tamoxifen other than improved 
cancer survival include decreased bone mineral loss and it 
may improve cardiovascular risk factors. 

Many new adjuvant therapies are currently in protocols for 
treatment with exciting possibilities. Two new adjuvants, 
letrowle and anastrozole, have been shown to be at least as 
effective as tamoxifen, and several others are in clinical tri­
als. Other antiestrogens, aromatase inhibitors, and luteinizing 
hormone-releasing hormone antagonists are also treatment 
options. 

New chemotherapy agents also continue to be developed. 
High-dose chemotherapy with bone marrow transplant has not 
been recommended as often after a report at the 1999 Amer­
ican Society of Oncology meetings showed no improvement 
over standard therapy. About 25% to 30% of breast cancers 
have an overexpression of a human epidermal growth factor 
receptor-2 (HER2) protein that cames a poor prognosis. 
Trastuzumab is the first immunotherapy agent that targets the 
HER2 oncogene. 

Many natural therapies such as diets high in vegetables, 
carotenoids, or vitamin E have been suggested to aid breast 
cancer patients. A low-fat, low-alcohol diet is suggested as 
one preventative measure. 

Chemotherapy seems to be most beneficial and least toxic 
in young women. Tamoxifen has greater benefits in older, 
postmenopausal women and those rich in estrogen receptors. 
Each woman should have an honest assessment of prognos­
tic factors with risks and benefits discussed. 

Prognosis 
The single most important prognostic factor is the presence 
or absence of metastatic cancer in axillary lymph nodes. 
Node-negative disease has an overall survival of 65% to 82% 
at 10 years; node-positive survival drops to 25% to 40%. Even 
node-negative women are considered now for chemotherapy 
or adjuvant therapy (or both) because approximately 30% of 
these woman have micrometastasis and so benefit from treat­
ment. Increasing numbers of positive nodes and deeper lev­
els of nodal involvement worsen the prognosis. 

Prognostically, patients with positive estrogen receptors 
generally do better. Those with tumors less than 2.5 em 
do better as well, but those whose tumors are less than 1 cm 
have less than a 10% recurrence rate at 10 years. Higher nu­
clear grade is associated with higher recurrence. Well-differ­
entiated tumors respond more readily to chemotherapy, as 
they have a lower percentage of tumor cells dividing. 1(' A low 
S-phase and diploid proliferative index are associated with 
the most favorable prognosis. 

The overall prognosis, reflected in relative survival rate, for 
women diagnosed with breast cancer is approximately 83% at 
5 years after diagnosis, 65% after 10 years, and 56% after 15 
years. (, Women under age 45 have a lower 5-year survival (78%) 
than older women (86% for those diagnosed at age 65 or older). 

When breast cancer can be detected at a local stage, the 5-year 
survival jumps to 96%, and as many as 90% have remained dis­
ease-free in some 20-year follow-up studies. Currently only 58% 
of breast cancers are diagnosed at the local disease stage (stage 
I or 0). It is hoped that targeting early detection and universal 
screening would place more women in this group. 

Patients with breast cancer in one breast are at higher risk 
to develop breast cancer in the other breast. Some genetic 
links have found breast cancer patients also at an increased 
risk for colon or ovarian cancer. A family history of breast 
cancer is especially important if it occurred in a mother or 
sister, was bilateral, or developed before menopause. Of the 
genetically linked cancers about one third are BRCA 
linked.21 ,22 Genetic testing should be offered to women who 

were diagnosed with breast cancer before age 45 and have a 
relative with ovarian or breast cancer, 

have both ovarian and breast cancer before age 50, 
have a relative with BRCA, or 
have a family history of breasUovarian cancer in several gen­

erations, or two or more relatives on either side. 

If confirmed to have the BRCA gene, a woman has a 30% to 
50% risk of developing breast cancer before age 50 and a 56% 
to 87% risk of developing breast cancer by age 80. Female 
Ashkenazi Jews have a rate of mutation of 1 in 40 for BRCAl 
and I in 100 for BRCA2. Such high-risk women are candi­
dates for prophylactic therapies such as tamoxifen or pro­
phylactic mastectomy. 

Racial differences exist for breast cancer survival. The 5-
year survival among white women increased from 63% in 
1960 to 80% today, whereas for black women the 46% five­
year survival of 1960 is now only 63%. Black women are 
more likely to be diagnosed with regional disease, but even 
when stage of disease is corrected for, black women have a 
lower survival rate. Histology types and socioeconomic fac­
tors aha seem to have contributing roles. 

Follow-Up Care 
There are more than 2 million breast cancer survivors in the 
United States. Continuing care of the breast cancer patient is 
an important role for family physicians. The patient must be 
examined for local skin recurrence, correlated breast findings, 
and axillary or supraclavicular node findings. Ask about lung, 
liver, or central nervous system symptoms. Mammograms are 
essential, and chest radiographs or bone scans may be indi­
cated if symptomatic. Patients with breast-conserving surgery 
are advised to have mammograms every 6 months initially. 

Office visits occur at least quarterly for the first 2 to 5 years 
and then stretch to semiannually and annually. Routine use 
of bone scans, chest radiography, and liver ultrasonography 
are not indicated. Any time a breast cancer survivor presents 
to a physician, even with a minor pain or bump, she may be 
worried about cancer recurrence, and it should be addressed. 

Some 400,000 women seek treatment for lymphedema. 
These women need to take special precautions to avoid in­
fections. Various compression devices and lymphedema ther-



Table 107.4. Breast Cancer Resources 

American Cancer Society-www.cancer.org or 
1-800-ACS-234S 

Breast Cancer Awareness/Solutions-www.bce.army.mil 

National Alliance of Breast Cancer Organizations­
www.nabco.orgor 1-800-719-9154 

National Breast Cancer Coalition-www.natlbcc.org or 
1-202-296-7477 

National Cancer Institute--www.nci.nih.org or 
1-800-4-CANCER 

National Coalition of Cancer Survivorship-­
www.cancersearch.org or 1-888-650-9127 

Susan C. Komen Breast Cancer Foundation-www.komen.org 
or 1-800-IM-AWARE 

V-ME hotline--www.y-me.orgor 1-800-221-2141 

apies are available. In addition to knowing about these re­
sources, family physicians should also be available to assist 
women needing wigs, prostheses, or other services. 

Cancer support groups such as Reach for Recovery are ex­
cellent volunteer programs to assist women at all stages of 
breast cancer; refer patients early. Assistance with prosthesis 
and postmastectomy wear can be a helpful service to breast 
cancer patients, but they hesitate to ask for it. Know where 
such services are available in your area. Educational materi­
als for patients and families about breast cancer are available 
from a variety of sources. A list of such resources is presented 
in Table \07.4. 

Terminal Care Issues 
Every 11 minutes a woman dies of breast cancer.15 Family 
physicians are involved in the tenninal care of patients with 
metastatic breast cancer. Advance directives, death with dig­
nity, involvement of the patient when planning her care, treat­
ing symptoms, controlling pain, family issues, and hospice 
care are considerations. Helping families deal with tenninal 
care, grieving, and appraising their own breast cancer risks 
are key roles for family physicians (see Chapter 62). 

Conclusion 
Although breast cancer is many women's fear and the second 
most common female cancer, we are making strides in ear­
lier detection and improved survival. Family physicians have 
important roles in education, detection, coordinating care, and 
the continuing care of women with breast cancer. 13 
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108 
Selected Disorders of the Female 
Reproductive System 

Gary R. Newkirk and Patricia Ann Boken 

Pelvic pain is one of the most vexing problems encountered 
by the family physician. The monetary and psychosocial costs 
are unknown hut are assumed to be high. In the United States 
about 40% of all laparoscopies are done for the evaluation 
and treatment of pelvic pain. I 

Evaluation of Pelvic Pain 
Clinical Presentation 
Patients with pelvic pain present with a wide variety of com­
plaints and physical findings. To better understand the causes 
of pelvic pain and assist with the initial evaluation, it is help­
ful to distinguish acute pelvic pain from chrouic pelvic pain. 
Chronic pelvic pain is present for 6 months or more and acute 
pelvic pain for less than 6 months. Chronic pelvic pain syn­
drome is characterized by incomplete response to treatment, 
impairment at work or home, signs of depression, and pain 
that is worse than would be expected on the basis of the patho­
logic process2 (see Chapter 61). 

Diagnosis 
Effective evaluation of pelvic pain begins with a search for 
organic causes that require immediate therapy. An integrative 
approach that relates psychological. historical, and physical 
factors from the outset is essential. When taking the history 
it is helpful to differentiate acute from chronic pelvic pain be­
cause this distinction refines the differential diagnoses (Ta­
bles IOS.1 and IOS.2). A detailed history is obtained clarify­
ing the location, severity, and inciting and relieving factors 
of the pain. Careful menstrual, pregnancy, and sexual histo­
ries are sought. Contraceptive use, previous pelvic problems 
or surgery, and previous diagnostic and therapeutic efforts are 
clarified. The psychosocial history includes clarification of 
prior sexual abuse, personal relationships, and exploration of 

the patient's efforts to cope with, and her fears about, the 
cause of pain. 

Research has shown a high incidence of sexual abuse as­
sociated with chronic pain.3 Furthermore, current psychiatric 
diagnoses, especially depression, and substance abuse corre­
late with pelvic pain. Rates of childhood or adult sexual or 
physical abuse are as high as 4S% in patients presenting with 
chronic pelvic pain.3 

Formal psychological consultation may be useful for as­
sessing the psychiatric contribution to chronic pelvic pain. In 
most instances a psychiatric diagnosis modifies the patient's 
perception and significance of pelvic pain and rarely is the 
sole cause of symptoms. 

Physical Examination 
The physical examination includes careful abdominal, mus­
culoskeletal, and pelvic examination. In addition to the rou­
tine abdominal examination, the examiner looks for trigger 
points in the abdominal wall. The abdominal wall has been 
identified as a common source of pain for both acute and 
chronic forms of pelvic pain.4 The abdominal wall is palpated 
with the patient's abdominal muscles stretched (supine) and 
relaxed (lmees bent), so trigger points typical of the myofas­
cial syndrome can be detected.2 During the pelvic examina­
tion the external genitalia are examined for signs of sexually 
transmitted diseases or trauma. The bimanual examination 
evaluates the introitus, levator sling, vaginal walls, cervix, 
uterus, adnexa, septum, and cul-de-sac. The urethra is pal­
pated from within the vagina, as significant pain in this area 
implies the urethral syndrome related to chlamydial infection. 
The patient is requested to contract and relax the vagina 
around the examining fingers to assist in the detection of 
vaginismus. An attempt is made to re-create the pain on the 
bimanual examination including palpation and movement of 
the cervix. If pressing on the posterior fourchette or bottom 



Tahle 108.1. Causes of Acute Pelvic Pain and 
Initial Management 

Pelvic infection-antibiotics 

Pregnancy complications 
Ectopic pregnancy-Iaparoscopy or methotrexate 
Spontaneous abortion-may need dilation and rurettage 
Septit"' abortion-antibiotics, may need dilation and 

curettage 

Adnexal problems 
Ovarian torsion--often require~ laparoscopy 
Ruptured ovarian cyst-may require surgery 
Intracapsular or f'xtracapsular ovarian hemorrhage-may 

require surgery 

Endometriosis-specific therapy (see next section) 

Acute degeneration or torsion of a leiomyoma-often 
requires surgery 

Nongynecologic causes 
Inflammatory bowel disease-specific medical management 
Urinary tract stone-may require surgical removal, 

antibiotics 
Acute cystitis-antibiotics 

Sexual abuse 

Miscellaneous causes-require specifir medical treatment 
Sickle cell disease, porphyria, diabetes, systemic lupus 

erythematosus 
Hf'reditary angioneurotic edema 

of the vagina reproduces the pain, there is a high likelihood 
that the pain has a significant psychological or muscu­
loskeletal origin. Pain of pelvic organ origin may be noted 
ventrally or both dorsally and ventrally but almost never pres­
ents as dorsal back pain alonc. The cul-de-sac is palpated for 
abnonnalities such as noduier:., which can be found with en­
dometriosis. In most instances the cervix is scrcened or cul­
tured for gonorrhea and Chlamydia. 

Table 108.2. Causes of Chronic and Cyclic Pelvic Pain 

Chronic pelvic pain 
Endometriosis 
Chronic salpingitis 
Severe pelvic adhesions 
Adenomyosis 
Pelvic congestion syndrome 
Nongynecologic causes 

Musculoskeletal 
Inflammatory bowel disease 
Irritable bowel syndrome 
Diverticuliti~ 
Interstitial cystitis 
Referred pain 
Psychological 

Cyclic pelvic pain 
Mittelschmerz 
Primary dysmenorrhea 
Secondary dysmenorrhea 

Adenomyo~is 
Endometrial polyp 

Pedunculdted submucous myoma 
Prf>menstrual tension :.yndrome 
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Musculoskeletal dysfunction often contributes to the signs 
and symptom~ of chronic pelvic pain and in many cases is the 
primary factor.s King et al 6 found that a typical pattern of 
faulty posture, tenned typical pelvic pain (TPP) posture, was 
found in 75o/r of patients studied with chronic pelvic pain. The 
posture consists of exaggerated lordotic posture of the lumbar 
spine, anterior tilt of the pelvis, and kyphosis of the thoracic 
spine. Referred source~ of pain must also be considered.6.7 

Diagnostic Studies 
The initial laboratory evaluation for pelvic pain includes a preg­
nancy test if the patient is of reproductive age, complete blood 
count (CBC), urinalysis, and erythrocyte sedimentation rate 
(ESR). Vaginal probe ultrasonography can confirm intrauterine 
pregnancies as early as 4 to 5 weeks and can assist in the eval­
uation of women with suspected ectopic pregnancy. The pres­
ence of fluid in the posterior cul-de-sac seen on the ultrasound 
~can ~uggesb a pathologic process, but this finding has poor 
specificity. Ultrasonography may also he useful for patients who 
are difficult to examine because of obesity, are unable to relax, 
or whose pain prevents palpation during the bimanual exami­
nation. Unfortunately, abdominal ultrasonography is sometimes 
overutilized, as the likelihood of positive findings in a patient 
with completely normal pelvic examination is low and may con­
tribute to further unnecessary imaging and heightened physician 
and paticnt anxiety, For example, ovarian cysts are a common 
finding on ultrasound scans and may be up to 5 cm in diame­
ter: yet they are not the source of pain unless careful bimanual 
palpation of thesc cysts duplicates the pain. 

Diagnostic laparoscopy remains an important tool for eval­
uating pelvic pain. x Laparoscopy is the gold standard for di­
agnosing such conditions as pelvic inflammatory disease 
(PID), ectopic pregnancy, and ovarian torsion. The cause of 
chronic pelvic pain in patients under age 30 is most often en­
dometriosis or chronic PID. Older patients are most likely to 
have adenomyosis, leiomyomas, endometriosis, or symptoms 
due to pelvic relaxation. Pelvic adhesions are the only find­
ing in 10% to 25% of laparoscopies for chronic pelvic pain, 
but studies arc still not clear whether adhesions are inciden­
tal findings or are the cause of the pain. Another benefit of 
diagnostic laparoscopy is to offer the patient reassurance. In 
one study that followed patients with chronic pelvic pain af­
ter laparoscopy had excluded pelvic pathology, 22% were 
pain-free at their fi week follow-up appointment, and 40% re­
ported decreased pain.9 

Other diagnostic studies that may aid in the diagnosis in­
clude urine cultures, barium enema, intravenous pyelography, 
and empiric nerve blocks to help confinn the origin of pain 
(e.g., symptomatic adenomyosis). 

Management 
The patient with acute, severe pelvic pain and deteriorating 
clinical condition often requires abdominal exploration. In 
most other instances, a careful history and physical examina­
tion indicate the most likely nonsurgical causes of acute pelvic 
pain. Table 108.1 outlines initial management steps for the 
various causes of acute pelvic pain. 
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Narcotics can be used with acute pelvic pain on a selective 
basis, when the diagnosis is assured, and for a short time. Nar­
cotics should not be used for chronic pelvic pain. Nonsteroidal 
antiinflammatory drugs (NSAIDs) are the best choice for 
long-term causes of pelvic pain. Antidepressants help with the 
management of chronic pelvic pain regardless of whether 
symptoms of classic depression are identified, and they can 
be ttied on an empitic basis. Low-dose amittiptyline (25 mg) 
was significantly more effective than placebo in reducing 
such pain. to 

Honnone treatment with oral contraceptives, Depo-Provera, 
and gonadotropin-releasing honnone (GnRH) analogues may 
be helpful in suppressing ovarian function to treat conditions 
such as endometriosis, adenomyosis, fibroids, dysmenorrhea, 
and ovarian cysts. Definitive treatment with antibiotics and 
the occasional need to drain pelvic abscesses surgically are 
the main strategies for managing PID. 

Several studies have reported the importance of a multi­
disciplinary management for treatment of chronic pelvic pain 
(CPP). Sexual and marital counseling, family therapy, and be­
havior modification therapy are interventions to be consid­
ered. Regular office visits should he scheduled to decrease 
the patient's need to justify visits by experiencing more pain. 
The frequency of these visits can he gradually tapered as the 
patient improves. Realistic goals must be established early re­
garding the management of CPP.!! Adapting and coping with 
CPP is considered the therapeutic goal, with complete reso­
lution of symptoms unlikely. 

Adjunctive treatment includes nerve blocks and nerve in­
terruption surgery. Paracervical blocks may have a diagnos­
tic and therapeutic value, as a response to this trial of anal­
gesia strongly implies a uterine source for the pelvic pain. 
Fascial injections were advocated by Ung and Slocomb4 for 
myofascial origins of pelvic pain. Laser uterine nerve abla­
tion therapy has had mixed results when used to manage uter­
ine sources of pain. Patients often adamantly demand a hys­
terectomy, especially when the search for the etiology of CPP 
becomes nonproductive. Interestingly, in one study looking 
at the outcome of women undergoing hysterectomy with CPP, 
78% showed significant improvement. I2 

Other, less traditional therapies for CPP include physical 
therapy for musculoskeletal dysfunction, stressing manage­
ment through lifelong attention to posture, strength, and flex­
ibility; transcutaneous electrical nerve stimulation (TENS) for 
musculoskeletal abdominal wall or back pain; acupuncture; 
and relaxation and biofeedback. 

Prevention 
Early management of the symptoms of acute pelvic pain and 
identifying the source decreases the possibility of symptoms 
becoming chronic. In the patient who is sexually active, coun­
seling regarding sexually transntitted diseases (STDs) and 
their prevention is always prudent. The use of estrogen in 
postmenopausal women may be helpful for preventing pelvic 
pain due to vaginismus. The use of NSAIDs for 3 days prior 
to menstruation and during menses is beneficial in prevent­
ing pelvic pain caused by dysmenorrhea. A thorough history 

early in the investigation of CPP sufferers, such as clarifying 
sexual or physical abuse, may avoid extensive medical eval­
uations and onnecessary sorgical procedures (see Chapter 27). 
Appropriate postore along with good physical conditioning, 
nutrition, and regular exercise may prevent the muscu­
loskeletal origins of pelvic pain. 

Family and Community Issues 
The multiple causes of pelvic pain make its treatment and di­
agnoses challenging. Family physicians are uniquely qualified 
to care for patients with pelvic pain by virtue of their psy­
chosocial evaluation skills, long-term management potential, 
and general ability to coordinate care from various consult­
ants. Education of the community about sexual abuse, STDs, 
PID, endometriosis, depression, and other factors associated 
with pelvic pain can be offered by the family physician. 

Endometriosis: Diagnosis and Therapy 
The presence of tissue that is biologically and morphologi­
cally similar to normal endometrium in locations beyond the 
endometrial cavity is termed endometriosis. 13 Endometriosis 
affects approximately 7% to 10% of premenopausal women. I4 
The prevalence in the general population may be underesti­
mated, as not all endometrial lesions exhibit classic morpho­
logic fmdings at Iaparoscopy.IS Endometriosis is found in 
30% to 60% of women who present for infertility evalua­
tion. I6 Sixty to seventy percent of women with endometrio­
sis are nulliparous, and most have a family history.n The 
pathophysiology of endomettiosis remains incompletely char­
acterized and poorly understood. The most widely accepted ex­
planation for endometriosis focuses on the concept of retro­
grade flow of menstroa1 fluid back through the fallopian tubes 
with implantation of viable endomettial tissue in the free 
pelvis. I8 This explanation contrasts with the coelomic meta­
plasia theory, which argues that undifferentiated coelomic ep­
ithelial cells remain donnant on the peritoneal surface until the 
ovaries produce honnones sufficient to stimulate this ectopic 
tissue.14 Despite the controversies surrounding pathophysiol­
ogy, endometriosis remains one of the most common gyneco­
logic diseases in women during their reproductive years. 

Clinical Presentation 
Endomettiosis is rarely life-threatening but frequently be­
comes life-altering. Patients with endometriosis present a wide 
range of clinical symptoms, and frequently there is poor cor­
relation between these symptoms and the extent of endome­
ttial implants within the pelvis. Dysmenorrhea (50%), infer­
tility (25-50%), pelvic pain and dyspareunia (20%), and 
menstrual irregularities (12-14%) are the most common corn­
plaints. I9 Pain can be diffuse or localized to the organs in­
volved. Other, less common symptoms include low back pain, 
dysuria, hematuria, and diarrhea, which classically occur be­
fore or during menses. Despite classic descriptions of the dis­
ease, endometriosis may present with some, none, or all of 
these symptoms, which mayor may not correlate with the men-
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strual cycle. Textbooks describe the typical endometriosis pa­
tient as in her late twenties or early thirties, Caucasian, and 
frequently nulliparous. In reality, endometriosis occurs with 
all races from early adolescence to the perimenopausal period. 

Endometriosis should also be considered in women initially 
presenting for evaluation of infertility.20 How endometriosis 
contributes to infertility is not known, and likely more than 
one mechanism is involved. Explanations include altered 
anatomy, ovulatory dysfunction, hormonal abnormalities, au­
toimmunity, toxic pelvic factors, altered sexual functioning, 
and increased spontaneous abortions,16,19 Even though it ap­
pears that the number of pelvic implants does not correlate 
well with the severity of dysmenorrhea and dyspareunia, the 
probability of successful conception appears to be inversely 
related to the severity of the disease.21 Recent prospective 
controlled trials suggest that minimal to mild endometriosis 
is not associated with reduced fecundity. 22 

Diagnosis 
Patients presenting with pelvic pain, dyspareunia, dysmenor­
rhea, abnormal bleeding, or infertility should prompt the cli­
nician to consider endometriosis as a diagnosis. Physical fmd­
ings include uterosacral nodularity, retroversion of the uterus, 
limited pelvic mobility, adnexal masses, and diffuse or focal 
tenderness. Unfortunately, neither the history nor the physi­
cal examination confinns the diagnosis of endometriosis. The 
diagnosis of endometriosis requires direct visual and histo­
logic conflrmation obtained during laparoscopy or laparo­
tomy. A unifonn system of classification based on the pres­
ence, location, and quality of adhesions, endometriomas, and 
tubal distortion has been fonnulated by the American Fertil­
ity Society (AFS). The AFS classifies endometriosis as min­
imal, mild, moderate, and severe (stages I to IV, respec­
tively).23 During laparoscopy or laparotomy, endometriosis 
may appear as classic brown lesions that may be focal (e.g., 
ovarian) or diffuse (e.g., peritoneal). Reddish blue nodules on 
the peritoneum, uterine ligaments, or pelvic viscera are a com­
mon finding as well. Focal scarring or retraction of the peri­
toneum, diffuse adhesions, and distortion of uterine, ovarian, 
and tubal anatomy can be seen. Ovarian implants may result 
in the fonnation of an endometrioma. These ovarian masses, 
or "chocolate cysts," can explain the fmding of a tender ad­
nexal mass on pelvic examination. The presence of en­
dometriomas is confmned during laparotomy and may con­
stitute the initial finding for endometriosis. Extrapelvic (e.g., 
vulva, vagina) or pelvic endometriosis should be considered 
with any mass or lesion that becomes painful in a cyclic fash­
ion with menses. 

Computed tomography (CT) and magnetic resonance im­
aging (MRI) can provide presumptive evidence of endo­
metriosis but are rarely justified for the initial workup. These 
expensive imaging studies are not diagnostic, as there is no 
characteristic appearance or location for endometriosis im­
plants. Pelvic ultrasonography is not diagnostic either but can 
be helpful in detecting and characterizing pelvic pathology if 
the pelvic examination is limited owing to tenderness or obe­
sity. Its common availability, lower cost, safety during preg­
nancy, and nonradiographic nature are general features that 

prompt many clinicians to include pelvic ultrasonography in 
the workup of endometriosis. 

A cell surface antigen, CA-125, is found on derivatives of 
coelomic epithelium including endometrial tissue. Despite the 
correlation of CA-125 levels with both the degree of en­
dometriosis and the response to therapy, the sensitivity of this 
assay is too low for it to be used as a screening test. The meas­
urement of peritoneal fluid levels appears to be better for de­
tecting minimal and moderate disease.24 It may be beneficial 
to utilize this test when evaluating ovarian cystS.25 Develop­
ing a serum endometrial antibody assay continues to be in­
vestigated, with its sensitivity and specificity greater than 0.9 
in detecting endometriosis.25 

Management26,27 

Treatment for endometriosis is preceded by careful confirma­
tion and stagiog with Iaparoscopy or laparotomy. Factors to con­
sider prior to treatment include the patient's age and desire for 
fertility, the severity of symptoms, and the extent, location, and 
severity of the disease. Even though there is no universally ef­
fective cure for this disorder, treatment options do exist that can 
provide relief of symptoms. The wide variety of treatments for 
endometriosis betray its poorly defined etiology and path(}­
physiology. Treatment includes expectant management, con­
servative surgical therapy, medical therapy, extensive surgery 
with castration., and superovulation therapies for infertility, such 
as in vitro fertilization or gamete intrafallopian tube transfer 
(GIFf). With more advanced endometriosis, there is a greater 
likelihood that surgical intervention will be required to treat the 
disease successfully. Surgical removal of both ovaries invari­
ably induces remission of the disease but should be reserved for 
women with advanced endometriosis who are over 35 years of 
age and do not intend to become pregnant. 

Expectant management, or watchful waiting, may be a rea­
sonable management strategy for the younger woman who de­
sires pregnancy and has mildly symptomatic endometriosis. 
Efforts can then be spent identifying and correcting any other 
infertility factors as necessary (see Evaluation of the Infertile 
Couple, below). This approach has been shown to produce 
pregnancy rates as high as those achieved with medical ther­
apy or conservative surgery (50%).28 

Conservative surgery for endometriosis entails either la­
paroscopy or laparotomy and is indicated (1) for confinna­
tion of diagnosis; (2) if fertility is desired, to determine tubal 
occlusion or peritubal, pelvic, or ovarian adhesions; (3) for 
aspiration of chocolate ovarian cysts; and (4) for evaluation 
of pelvic pain unrelieved by medical therapy.16 The initial 
treatment at the time of diagnostic laparoscopy can often be 
accomplished with electrocoagulation or laser ablation of im­
plants through the laparoscope. Partial ovarian resection for 
endometriomas and lysis of adhesions are accomplished as 
necessary. Definitive surgery includes total hysterectomy and 
bilateral salpingo-oophorectomy and is indicated in women 
who do not desire pregnancy and for whom all previous med­
ical and conservative surgical efforts have failed. 

Medical management of endometriosis includes the use of 
danazol, progestins, oral contraceptives, and GnRH agonists. 
The goal of honnonal therapy is to control symptoms or im-
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prove fertility, or both. Most medical regimens involve treat­
ment for at least 6 months, allowing for adequate regression 
of implants. 

Endometriotic implants behave like nonnal endometrial tis­
sue and are supported by ovarian hormones.29 The effective­
ness of hormonal management takes advantage of the bio­
logic response of endometriotic tissue to alterations of the 
hormonal environment. In either a hypoestrogenic or a hy­
perandrogenic environment, endometriotic implants become 
atrophic. Danazol (Danocrine), for instance, induces a hyper­
androgenic state, and GnRH agonists produce a hypoestro­
genic state. Both agents induce regression of endometriotic 
implants. Progesterone therapy such as medroxyprogesterone 
acetate (Cycrin, Provera) induces decidual or atrophic 
changes in endometriotic implants. Finally, administration of 
combined estrogen-progestogen contraceptives (pseudopreg­
nancy regimen) produce an acyclic hormonal environment 
similar to that of pregnancy, which causes endometriotic im­
plants to atrophy. 30 Table 108.3 summarizes various treatment 
strategies, the common drugs used for therapy, and their po­
tential side effects. Severe endometriosis and infertility often 
require an organized treatment plan combining surgical and 
prolonged medical treatment. In a woman whose symptoms 

Table 108.3. Major Treatment Modalities for Endometriosis 

Hormonal 
Method effect 

Bilateral Hypoestrogenic 
oophorectomy 
(often with 
hysterectomy) 

Laser or electro- NA 
fulguration 
ablation of 
endometrial 
implants 

GnRH agonist 

Androgenic 
agonist 

Hypoestrogenic 

Hyperandrogenic 

Drug 
NA 

NA 

Nafarelin 
(Synarel) 

leuprorelin 
(Lupron) 

Goserelin 
(Zoladex) 

Danazol 
(Danocrine) 

are consistent with endometriosis, empiric medical therapy 
may be tried prior to defmitive surgical diagnosis. In a 
prospective study it was concluded that after failure of initial 
treatment with oral contraceptives and NSAIDs, empiric ther­
apy with 3 months of a GnRH agonist is appropriate.3l 

Infertility associated with endometriosis has now been 
treated with advanced reproductive techniques including ad­
ministration of hyperstimulation gonadotropins, in vitro fer­
tilization, and GIFT techniques,32-34 The fantily physician as­
sumes a critical role in managing endometriosis by arranging 
for appropriate consultation, monitoring medical treatment 
protocols, and providing long-term emotional support to pa­
tients and families troubled by this chronic condition. 

Prevention 
At present there are no known effective interventions to pre­
vent endometriosis from developing in a given patient. A pos­
itive family history and deferring childbearing lead to a higher 
likelihood for the development of endometriosis. Endo­
metriosis usually recurs despite medical or conservative sur­
gical treatment.l7 Long-term hormonal therapy without sur­
gery can help prevent progression in some patients with severe 

Route of Typical 
administration daily dose 

laparotomy NA 

laparoscopy or NA 
laparotomy 

Nasal 

1M 

SC 

Oral 

0.4-0.8 mg bid 
X 6 months 

3.75 mg per month 
for 6 months 

3.6 mg per month 
for 6 months 

400--800 mg 

Problems 

Permanent sterility, 
bone loss, 
menopausal 
symptoms 

Surgical risks; ? 
benefit for 
severe disease, 
recurrence 

Bone loss, hot 
flashes, 
decreased libido, 
vaginal discharge 

Androgenic side 
effects, weight 
gain, oily skin, 
deep voice 

High 
progesterone 

Hyperprogestational 
(relative low 
estrogen) 

Medroxyproges- Oral 30-60 mg Mood changes, 
bloating, 
breakthrough 
bleeding 

Continuous oral 
contraceptives 
(pseudo­
pregnancy) 
or cyclic 

Combined estrogenic 
and progestational 

NA = not available; SC = subcutaneous. 

terone acetate 
(Provera), 
norethindrone 
acetate (Aygestin) 

Birth control pills Oral 
(many types) 

e.g., 0.035 
mg ethinyl­
estradiol/l mg 
norethindrone 
11-4 per day) 

Oral contraceptive 
side effects: 
mood changes, 
weight gain, 
bloating, 
hypertension 



symptoms. Only definitive surgery such as abdominal hys­
terectomy with bilateral salpingo-oophorectomy, combined 
with resection of all endometrial implants, yields the highest 
likelihood for resolution of symptoms. The laparoscopic find­
ing of minimal endometrial disease in a woman not desiring 
pregnancy can frequently be managed with cyclic birth con­
trol pills to lessen further seeding. More advanced disease 
usually requires 6 months of danazol or medroxyprogesterone 
acetate followed by cyclic birth control pills. 2() 

Family and Community Issues 
Education regarding endometriosis ideally begins during early 
adolescence as part of comprehensive health education. 
Women should be encouraged to seek medical help for the 
symptoms of endometriosis. For many women endometriosis 
becomes a chronic afiliction that requires ongoing education. 
treatment, and compassion. If the patient requests, the physi­
cian should meet with other members of the family to offer 
information and address questions or concerns. Patients and 
families may benefit from contacting the Endometriosis As­
sociation to obtain educational materials and information re­
garding support groups that deal with the impact of thi" 
chronic condition.35 Women with documented endometriosis 
who desire pregnancy should be counseled regarding its re­
lation to infertility, so these desires and the timing of child­
bearing can be discussed. Effectively managing patient~ with 
endometriosis challenges the family physician to remain an 
informed patient advocate, as comprehensive care frequently 
involves referral and familiarity with long-term treatment 
modalities not routinely used by family physicians.-'6 

Evaluation of the Infertile Couple 
Infertility is generally diagnosed when pregnancy has not oc­
curred in a couple trying to conceive after 1 year of unpro­
tected intercourse. It is estimated that nearly 15% of couples 
in the United States are infertile.~7 The infertility risk dou­
bles for women of ages 35 to 44 compared to women of ages 
30 to 34; consequently, about one third of women older than 
35 who desire pregnancy experience infertility.JH 

Couples are seeking professional help for infertility on a in­
creasing basis. and family physicians are in an ideal position 
to begin this evaluation. Their familiarity with partner's fam­
ily, medical, and physical histories allow the assessment to be­
gin with both partners, which contributes to the cost-effective­
ness of the family physician's infertility evaluation. The major 
goals when evaluating the infertile couple include (I) identify­
ing and correcting causes of infertility, (2) providing accurate 
information for the couple, (3) providing emotional support 
during and after the evaluation process, and (4) providing coun­
seling regarding alternatives should pregnancy be unlikely or 
impossible.J9 This discussion presents the initial workup of the 
infertile couple, which is sufficient to allow diagnosis in ap­
proximately 60% of couples seeking help.4() 

There are various estimates regarding the causes of infer­
tility. Table 108.4 summarizes the experience for infertile cou­
ples in the United States.1Y-41 
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Tahlc 108.4. Male and Female Infertility Factors 

Male factors (40% of couples) 
f)i~orrlers of spermatogenesis 
Obstrur:tion of efferent ducts 
Disorders of sperm motility 
Sexual dysfunction 

Female factors (45°/,) of couples} 
Pelvic origin (30-50% of female causes) 

rubal disorders 
Uterine disorders 
Endometriosis 

Ovulatory origin (40% of female causes) 
Fndocrine (adrenal, thyroid, pituitary) disorder 
Ovarian: luteal phase defects 

Cervical origin (10% of female causes) 
Mucous problems 
Infectious problems 

Combined factors (15-30% of couples) 

Unidentifiable factors (15% of couples) 

Initial Fertility Workup 
A timely and cost-effective approach to evaluating the infer­
tile couple requires initial evaluation of both the male and fe­
male factors for infertility. Table 108.5 summarizes an or­
ganized approach to the fertility workup.39-42 Both partners 
are scheduled for extended examination times. Ample time is 
afforded to explain the need and methods for the various ini­
tial tests and data collection including (1) semen analysis, (2) 
documentation of ovulation, (3) postcoital test, and (4) eval­
uation of tubal patency. The exact sequence in which a physi­
cian evaluates a couple's infertility varies based on historical 
and physical findings ascertained during the initial visit. 

A semen sample is analyzed within 2 hours of ejaculation 
after 48 hours of ejaculatory abstinence. Evaluation should be 
by persons experienced with fertility semen analysis. If an ab­
normality is found on this initial assessment, two additional 
semen analyses arc performed 2 weeks apart. If the abnor­
mality persists, urologic consultation is appropriate.4 :1 

Assessing ovulation can be accomplished by one or more 
methods: (I) basal body temperature (BBT) assessment; (2) 
timed serum progesterone levels; (3) urinary luteinizing hor­
mone (LH) screening; and (4) endometrial biopsy. The 
method of recording BBT data is explained during the initial 
visit. Serum progesterone levels are measured 7 days after es­
timated ovulation. Values consistent with ovulation vary with 
each laboratory, but generally values of more than 15 ng/mL 
arc consistent with nonnal ovulatory function and levels un­
der 5 ng/mL imply anovulation. 

Endometrial biopsy. in addition to histologically detecting 
ovulation, provides timing of the progestational effect with 
the day of the cycle and can provide information regarding 
ovulation and luteal phase defects. Endometrial sampling is 
easily accomplished using small aspiration catheters (pipelle, 
Z-sampler) at as close to 7 days after presumed ovulation as 
possible (roughly, day 22 of a 28-day cycle). 

Postcoital testing requires evaluation of the spel111-mucus 
interaction. The couple is instructed to have intercourse fol­
lowing 48 hours of abstinence. Pelvic examination is per-
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Table 108.5. Evaluation Plan for the Infertile Couple 

Initial visit (extended visit time for both partners) 
Complete medical, family, drug and sexual history 
Laboratory studies 

Sexually transmitted disease cultures (especially Chlamydia, 
Ureaplasma urealyticum, Neisseria gonorrhoeae) 

Assess need for HIV screening 
Consider eBe, FBS, VDRL, urinalysis 
Men: semen analysis 
Women 

Papanicolaou screening 
KOH and wet mount 

Focused studies 
Thyroid history?-thyroid function tests 
Galactorrhea?-prolactin levels 
Abnormal pelvic examination?-ultrasonography, 

laparoscopy 
History PID?-hysterosalpingography 
Endometriosis likely?-Iaparoscopy 
History sexual dysfunction?--education" counseling 

Ovulatory monitoring (BBT, urinary LH) 
Education 

Alcohol, drugs, hot tubs, sexual practices/frequency, 
douching, lubricants 

Arrange for postcoital sample analysis with next visit 

Second visit (midcyclelovulatory as predicted by BBT and/or 
urinary LH testing) 
Review laboratory studies, semen analysis, ovulatory 

monitoring data to date 
Analyze postcoital sample 
Consider and discuss need for endometrial biopsy 
Arrange for hysterosalpingography during follicular phase 

(days 7-9); if laparoscopy deemed necessary, HSP often 
accomplished during laparoscopy 

Third visit (midluteal phase of cycle, 7-9 days postovulation) 
Review studies to date 
Perform endometrial sampling 
Consider progesterone and prolactin levels if not already done 
Consider HSP or laparotomy; referral often appropriate at 

this time 

eBe = complete blood counts; FBS = fasting blood sugar; 
LH = luteinizing hormone; HSP = hysterosalpingography; 
BBT = basal body temperature; HIV = human immunodefi­
ciency virus; PID = pelvic inflammatory disease. 

formed and aspirated cervical mucus is examined within 2 to 
8 hours of intercourse. Intercourse should occur within 24 to 
48 hours of presumed ovulation as determined by methods 
outlined above. The postcoital mucus is examined by experi­
enced individuals for quantity, clarity, pH, spinnbarkeit (abil­
ity of cervical mucus to stretch), and the number, forms, and 
motility of sperm. Generally, finding 5 to 10 sperm with lin­
ear motility per high-power field in clear, acellular mucus 
with more than 8 em spinnbarkeit excludes cervical factors 
as a major cause of infertility. 

During a subsequent office visit, results of the initial lab­
oratory studies, cultures, and semen analysis are discussed. 
The postcoital sample can be obtained, and an appointment 
for the endometrial biopsy, luteal progesterone, and prolactin 
levels scheduled. The results of these studies are carefully re­
viewed during the third visit, at which time a decision is made 
to pursue hysterosalpingography, laparoscopy, hysteroscopy, 

or laparotomy. The frequency of these visits also facilitates 
emotional support and encouragement for the couple. 
RESOLVE (5 Water Street, Arlington, MA 02174), a national 
nonprofit infertility organization, has chapters throughout the 
United States and is an excellent resource for support and 
counseling groUpS.42 

Further Evaluation 
Hysterosalpingography (HSP) is a safe, high-yield procedure 
when performed during the early proliferative phase of the 
cycle. During HSP a special catheter is passed through the 
vagina into the endocervical canal through which contrast 
medium is injected and fluoroscopically followed through the 
endometrial and fallopian tube lumen. An undiagnosed pelvic 
mass or PID contraindicates this procedure, as does an iodine 
or radiocontrast dye allergy. HSP can be performed during 
laparoscopic surgery as well. The appearance of uterine de­
fects on HSP implicates a uterine cause of infertility, which 
include post-diethylstilbestrol (DES) uterine abnormalities 
(T-shaped, hypoplastic cavity), intrauterine synechiae (Ash­
erman syndrome), submucous or large intramural myomas, 
congenital anomalies, and leiomyomas. 

Further evaluation of pelvic factors for infertility requires 
laparoscopy. Laparoscopy is indicated if HSP is contraindi­
cated or abnormal and is also performed if historical (e.g., 
PID, endometriosis) or physical (e.g., adhesions, tube/ovar­
ian abnormality) findings implicate a pelvic cause. Women 
with endometriosis are twice as likely to be infertile as women 
without this condition. Endometriosis is confirmed and staged 
by laparoscopy. Treatment for endometriosis was discussed 
earlier in this chapter. Finally, laparoscopy is indicated if no 
other significant cause of infertility is identified. 

Ovulatory causes of infertility include adrenal and thyroid 
disorders. Fasting blood glucose, thyroid function, follicle­
stimulating hormone (FSH), luteinizing hormone (LH), and 
prolactin levels assist the evaluation of endocrinologic factors 
for infertility. Drug-related infertility must also be considered, 
as a number of medications contribute to disruption of thy­
roid. adrenal, or ovarian functioning in women and thyroid or 
adrenal functioning in men (e.g., antihypertensive drugs, ma­
jor tranquilizers, steroids). Therapy for ovulatory factors is 
directed toward the underlying disorder, including thyroid re­
placement for hypothyroidism, bromocriptine for hyperpro­
lactinemia (with pituitary macroadenoma ruled out), or 
clomiphene to induce ovulation. 

Cervical factors for infertility are assessed initially by the 
postcoital test. The finding of leukocytes suggests cervicitis, 
and cultures for gonorrhea, Ureaplasma urealyticum, and 
Chlamydia are useful for directing treatment. Finding non­
motile or nonprogressively motile sperm with a "shaking" pat­
tern suggests sperm antibodies. Miscalculation of ovulation 
timing is suggested by poor-quality cervical mucus, which is 
abnormally thick, cloudy, and demonstrates poor spinnbarkeit. 
A repeat postcoital test is necessary if ovulatory timing is in 
question. 

Despite comprehensive evaluation 5% to 10% of couples 
have no identifiable cause for their infertility. Often referral 
to infertility centers for consideration of assisted reproductive 



technologies (ARTs) is necessary (e.g., in vitro fertilization, 
GIFT) and appropriate. Attitudes regarding adoption and as­
sisted reproductive technologies should be explored. 

Often individual or joint guilt regarding infertility can be 
underestimated. Family physicians are in an ideal position to 
utilize established trust and comfort with their patients to ex­
plore potential past history and guilt issues that might relate 
to infertility. Emotional support remains a part of every visit.44 

Toxic Shock Syndrome 
In 1978 an acute, febrile, exanthematous illness associated 
with multisystem organ failure became known as the toxic 
shock syndrome (fSS).4S There are currently no definitive 
tests Of specific serologic markers for diagnosing TSS. The 
diagnosis requires the presence of the six clinical criteria, out­
lined in Table 108.6.46•47 TSS should be suspected in all pa­
tients who present with flu-like symptoms, rash, and other­
wise unexplained hypotension. 

Early reports indicate that more than 90% of the reported 
TSS cases involved menstruating females.48 Because of the 
high correlation of TSS with menstruation and tampon use, 
the perception of TSS as strictly a "tampon disease" persists. 
More recent data reveal that only half of the reported cases 
were female, and many of these cases were not associated 
with menstruation.49 Most cases of tampon-related TSS oc­
curred during the teenage years; 97% of reported patients were 
white, and 42% were adolescents. 50 Physicians must recognize 
that TSS can occur in nonmenstruating women, men, and chil­
dren of all ages. Nonmenstrual cases of TSS occur in males 
and females equally with various sites and types of infection, 
including surgical wounds, burns, abscesses, sinus infections, 
bronchopneumonia, influenza A, tracheitis, empyema, septic 
abortion, intravenous drug injections, pilonidal abscess, nasal 
packing, insect or human bites, diaphragm use, and even ear 
piercing. Interestingly, menstruation-related TSS affects Cau­
casians almost excJusively, whereas non-menstruation­
related fonns affect the races proportionate to the racial/sex­
ual mix of the population.51 ,52 

Pathogenesis 
The expression of TSS depends on the interaction of several 
bacterial and host factors that are incompletely understood. 

Table 108.6. Toxic Shock Syndrome, Criteria for Diagnosis 

Confirmed diagnosis requires that all six criteria be met: 
1. Acute fever 
2. Scarlatiniform rash 
3. Desquamation of palms and soles 1-2 weeks after illness 

onset 
4. Hypotension 
5. Clinical or laboratory evidence of involvement of at least 

three organ systems: hematologic, gastrointestinal, neuro­
logic, cardiovascular, hepatic, renal, muscular 

6. Other causes excluded (e.g., sepsis, measles, drug or toxic 
ingestion) 

Source: Data from Todd and Fishaut45 and Tofte and Wi II iams. 46 
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In the original studies, patients with TSS usually had a source 
of staphylococcal infection. More recent reports have char­
acterized a streptococcal toxic shock-like syndrome caused 
by toxins elaborated by group A streptococci. 53,54 Both have 
in common the presence of bacteria-related toxins that appear 
to initiate the serious multiorgan syndrome characteristic of 
these disorders. Toxic shock syndrome toxin-l (TSST-l) has 
been identified as one of the significant staphylococcal me­
diators of pathogenicity in TSS," although TSS can occur in 
the absence of TSST-I. Endotoxin from co-infecting gram­
negative or streptococcal bacteria has also been implicated in 
TSS.56 Staphylococcal toxins may interact synergistically 
with these endotoxins. TSST-l enhances the release ofa wide 
variety of endogenous mediators produced by the host, which 
partly explains the multiorgan dysfunction characteristic of 
this syndrome. Finally, the correlation of TSS with vaginal 
materials such as tampons, barrier sponges, or the diaphragm 
strongly implies an as yet uncharacterized relation between 
foreign materials and the induction and maintenance of this 
condition. TSS apparently results from multiple, cumulative 
effects of primary and secondary mediators initiated by the 
continued growth of certain bacteria. 

Clinical Presentation 
Toxic shock syndrome presents with a broad spectrum of clin­
ical findings ranging from relatively mild symptomatology to 
a rapidly fatal illness.56,57 Mortality is about 3%. Patients may 
progress from onset of symptoms to overt multisystem fail­
ure within 48 hours. Hypotension and poor tissue perfusion, 
with nonhydrostatic leakage of fluid from the intravascular to 
the interstitial space, accounts for a portion of the multisys­
tem organ failure (renal, hepatic, central nervous system, 
hematologic). Fatal complications include refractory shock, 
renal failure, arrhythmias, intravascular coagulopathy, and 
respiratory distress syndrome. The initial fever, rash, and 
malaise of TSS may mimic a common viral syndrome early 
in the disease process. These symptoms typically progress 
rapidly to include high fever (104°P), pharyngitis, conjunc­
tivitis, diarrhea, vomiting, myalgia, and scarlet fever-like 
rash. Within a matter of hours orthostatic dizziness, fainting, 
or overt hypotension may occur; these first symptoms clearly 
set this syndrome apart from benign infectious processes. The 
rash of TSS is usually a prominent finding and typically ap­
pears as a diffuse scarlatinifonn exanthem beginning on the 
trunk and spreading to the arms and legs with flexural ac­
centuation. Some clinicians have described this rash as hav­
ing a "sunburn" appearance that blanches with pressure. 
"Strawberry tongue," as seen with scarlet fever, is a common 
finding. Erythema of the mucous membranes and intense con­
junctival hyperemia without purulence are characteristic. 
Generalized nonpitting edema accompanies the rash in many 
cases. Desquamation of the hands and feet is commonly seen 
within 10 to 21 days after presentation. Reversible patchy 
alopecia and shedding of fingernails has been described as 
well.58 

Toxic shock syndrome is rare in children, but when it does 
appear the clinical features of the illness do not differ appre­
ciably from those described in adults. There does seem to be a 
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higher likelihood of respiratory involvement in children. 55 The 
differential diagnosis ofTSS in children includes Kawasaki dis­
ease, staphylococcal scalded skin syndrome, scarlet fever, 
Rocky Mountain spotted fever, leptospirosis, erythema multi­
forme, Stevens-Johnson syndrome, and measles. 

Common laboratory findinga of TSS reflect widespread or­
gan involvement: sterile pyuria; normocytic anemia; leuko­
cytosis with left shift; prolongation of the prothrombin and 
partial thromboplastin times; an increase in serum bilirubin, 
creatinine, and creatine kinase; hyponatremia; hypokalemia; 
and metabolic acidosis. 59 

Management 
Hospitalization is necessary for all patients with presumed TSS, 
as the illness may progress from mild to life-threatening within 
a matter of hours. Supportive measures tailored to the patient's 
symptoms are the mainstay of therapy.60 A search is made for 
the potential source of the staphylococcal or streptococcal toxin, 
and cultures of any suspected source are obtained. Removal of 
vaginal tampons, pads, sponges, or diaphragms is paramount. 
Recent surgical wounds are explored even if they appear not 
to be inflamed or infected. AU presumed sources of toxin must 
be thoroughly drained aod irrigated. 

Prospective management includes administration of large 
volumes of colloid and crystalloid fluids with glucose (10-20 
mlJkg) over the first hour to reestablish vascular volume. Pa­
tients may require 5 to IO L of fluid during the first 24 hours 
to maintain tissue perfusion and urinary output Swan-Ganz 
catheterization is required for severe cases. After specimens for 
culture are obtained, aotistaphylococcal antibiotics (e.g., me­
thicillin, oxacillin, nafcillin, first-generation cephalospurin, or 
vancomycin) are given intravenously until oral fluids can be 
tolerated. Antibiotics are continued for at least 10 days. Steroid 
therapy (e.g., methylprednisolone 10-30 mglkg/day) may be 
given to patients with severe unresponsive shock. Intravenous 
immune globulin may be also given to patients who are not im­
proving, although the effectiveness of this therapy has not been 
proved. 

Signs of adult respiratory distress syndrome (ARDS) often 
develop on the second Of third day of treatment with severe 
TSS. Intubation with continuous positive airway pressure may 
be required; generally, fluids are not restricted. Acute renal 
failure may require dialysis. 

Recurrences of TSS are common but generally milder. Fe­
male patients who experience TSS are advised to avoid the use 
of vaginal devices (tampons, sponges, diaphragms). Prophy­
lactic antistaphylococcal oral antibiotics at the time of menses 
have been recommended for patients experiencing TSS asso­
ciated with menses. Oral contraceptives have been shown to 
decrease the risk of TSS recurrence.48 These approaches have 
not yet been conclusively supported by rigorous studies. 
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Disorders of the Back and Neck 
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Disorders of the Back 
Low back pain is a common and costly medical problem. The 
lifetime prevalence of low back pain is estimated to be 70% 
to 85%, while the point prevalence is approximately 30%.1 
Each year, 2% of all American workers have a compensable 
back injury, and 14% lose at least one workday due to low 
back pain.2 Among chronic conditions, back problems are the 
most frequent cause for limitation of activity (work, house­
keeping, school) among patients under 45 years of age. 3 Acute 
low back pain is the fifth most common reason for a visit to 
the physician, accounting for 2.8% of all physician visits.4 

And nonsurgical low back pain is the fourth most common 
admission diagnosis for patients over 65.5 Although difficult 
to estimate, the direct medical costs due to back pain totaled 
$33.6 billion in 1994. Indirect costs (i.e., lost productivity and 
compensation) are estimated to be as high as $43 billion.6 In 
most cases, low back pain is treated successfully with a con­
servative regimen, supplemented by selective use of neurora­
diologic imaging, and appropriate surgical intervention for a 
small minority of patients.7 

Background 

Epidemiology 
Low back pain affects men and women equally, with the on­
set of symptoms between the ages of 30 and 50 years. It is the 
most common cause of work-related disability in people under 
45 years of age, and is the most expensive cause of work-re­
lated disability. 8 Risk factors for the development of low back 
pain include heavy lifting and twisting, bodily vibration, obe­
sity, and poor conditioning; however, low back pain is com­
mon even among patients without these risk factors. I 

In cases of more severe back pain, occupational exposures are 
much more significant, including repetitive heavy lifting, 
pulling, or pushing, and exposures to industrial and vehicular vi­
brations. If even temporary work loss occurs, additional impor-

tant risk factors include job dissatisfaction, supervisor ratings, 
and job environment (i.e., boring, repetitive tasks).1 Factors as­
sociated with recurrence of low back pain include traumatic ori­
gin of first attack, sciatic pain, radiographic changes, alcohol 
abuse, specific job situations, and psychosocial stigmala. 

Of patients with acute low back pain, only 1.5% develop sci­
atica (i.e., painful paresthesias and/or motor weakness in the dis­
tribution of a nerve root). However, the lifetime prevalence of 
sciatica is 40%, and sciatica afflicts 11 % of patients with low 
back pain that last<; for more than 2 weeks.9,10 Sciatica is asso­
ciated with long-distance driving, truck driving, cigarette smok­
ing, and repeated lifting in a twisted posture, It is most common 
in the fourth and fifth decades of life, and peaks in the fourth 
decade. Most patients with sciatica, even those with significant 
neurologic abnonnalities, recover without surgery.ll Only 5% 
to 10% of patients with persistent sciatica require surgery.S.12 

Despite the incidence and prevalence of low back pain and 
sciatica, the major factor responsible for its societal impact is 
disability.12 The National Center for Health Statistics esti­
mates that 5.2 million Americans are disabled with low back 
pain, of whom 2.6 million are pennanently disabledY Be­
tween 70% and 90% of the total costs due to low back pain 
are incurred by the 4% to 5% of patients with temporary or 
permanent disability.12 Risk factors for disability due to low 
back pain include poor health habits, job dissatisfaction, less 
appealing work environments, poor ratings by supervisors, 
psychologic disturbances, compensable injuries, and history 
of prior disability.12 These same factors are associated with 
high failure rates for treatments of all types. 

Natural History 
Recovery from nonspecific low back pain is usually rapid, 
Approximately one third of patients are improved at 1 week, 
and two thirds at 7 weeks. However, recurrences are com­
mon, affecting 40% of patients within 6 months. Thus, "acute 
low back pain" is increasingly perceived as a chronic med­
ical problem with intennittent exacerbations. 14 



Low back pain may originate from many structures, in­
cluding paravertebral musculature, ligaments, the annulus fi­
brosus, the spinal nerve roots, the facet joints, the vertebral 
periosteum, fascia, or blood vessels. The most common causes 
of back pain include musculoligamentous injuries, degenera­
tive changes in the intervertebal discs and facet joints, spinal 
stenosis, and lumbar disc herniation. 14 

The natural history of herniated lumbar disc is usually quite 
favorable. Only about 10% of patients who present with sciat­
ica have sufficient pain at 6 weeks that surgery is considered. 
Sequential magnetic resonance imaging (MRI) shows gradual 
regression of the herniated disc material over time, with partial 
or complete resolution in two thirds of patients by 6 months. 14 
Acute disc herniation has changed little from its description in 
the classic article of Mixter and Barr: the annulus fibrosus be­
gins to deteriorate by age 30, which leads to partial or complete 
herniation of the nucleus pulposus, causing irritation and com­
pression of adjacent nerve rootS.5,15,16 Usually this herniation is 
in the posterolateral position, producing unilateral symptoms. 
Occasionally, the disc will herniate in the midline, and a large 
herniation in this location can cause bilateral symptoms. More 
than 95% of lumbar disc herniations occur at the lA-LS or 
LS-S I levels. to Involvement of the L5 nerve root results in 
weakness of the great toe extensors and dorsiflexors of the foot, 
and sensory loss at the dorsum of the foot and in the first web 
space. Involvement of the S 1 nerve root results in a diminished 
ankle reflex, weakness of the plantar flexors, and sensory loss 
at the posterior calf and lateral foot. 

Among patients who present with low back pain, 90% re­
cover within 6 weeks with or without therapy.17 Even in in­
dustrial settings, 75% of patients with symptoms of acute low 
back pain return to work within 1 month.17 Only 2% to 3% 
of patients continue to have symptoms at 6 months, and only 
1 % at 1 year. However, symptoms of low back pain recur in 
approximately 60% of cases over the next 2 years. 

Demographic characteristics such as age, gender, race, or 
ethnicity do not appear to influence the natural history of low 
back pain. Obesity, smoking, and occupation, however, are 
important influences}S Adults in the upper fifth quintile of 
height and weight are more likely to report low back pain last­
ing for 2 or more weeks.9,lS Occupational factors that pro­
long or delay recovery from acute low back pain include heav­
ier job requirements, job dissatisfaction, repetitious or boring 
jobs, poor employer evaluations, and noisy or unpleasant 
working conditions. 16 Psychosocial factors play an important 
role in the natural history of low back pain, modulating re­
sponse to pain, and promoting illness behavior. The generally 
favorable natural history of acute low back pain is signifi­
cantly influenced by a variety of medical and psychosocial 
factors that the practicing physician must be familiar with in 
order to counsel patients regarding prognosis and treatment 

Clinical Presentation 
History 
Low back pain is a symptom that has many causes. When ap­
proaching the patient with low back pain, the physician should 
consider three important issues: Is a systemic disease causing 
the pain? Is the patient experiencing social or psychosocial 
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stresses that may amplify or prolong the pain? Does the pa­
tient have signs of neurologic compromise that may require 
surgical evaluation?14 Useful items on medical history in­
clude: age, fever, history of cancer, unexplained weight loss, 
injection drug use, chronic infection, duration of pain, pres­
ence of nighttime pain, response to previous therapy, whether 
pain is relieved by bed rest or the supine position, persistent 
adenopathy, steroid use, and previous history of tuberculo­
SiS. 14 Factors that aggravate or alleviate low back pain should 
also be elicited. Nonmechanical back pain is usually contin­
uous, while mechanical back pain is aggravated by motion 
and relieved by rest. Low back pain that worsens with cough 
has traditionally been associated with disc herniation, al­
though recent data indicate that mechartical low back pain 
also worsens with cough. The presence of leg weakness or 
leg paresthesias in a nerve root distribution is consistent with 
disc herniation. Bowel or bladder incontinence with or with­
out saddle paresthesias suggests the cauda equina syndrome; 
this is a surgical emergency and requires immediate referral 
to a surgeon. Hip pain can mimic low back pain, and is of­
ten referred to the groin, the anterior thigh, or the knee, and 
is worsened with ambulation. Patients with osteoarthritis or 
degenerative joint disease report morning stiffness, which im­
proves as the day progresses. Patients with spinal stenosis re­
port symptoms suggestive of spinal claudication, that is, neu­
rologic symptoms in the legs that worsen with ambulation. 
Spina1 claudication is differentiated from vascular claudica­
tion in that the symptoms of spinal claudication have a slower 
onset and slower resolution. A history of pain at rest, pain in 
the recumbent position, or pain at night suggests infection or 
tumor as a cause for low back pain. Osteoporosis is a con­
sideration among postmenopausal women or women who 
have undergone oophorectomy. These patients report severe, 
localized, unrelenting pain after even "minor" trauma. Pa­
tients who present writhing in pain suggest the presence of 
an intraabdominal process or vascular cause for the pain, such 
as abdominal aortic aneurysm. 

Physical Examination 

The initial examination is fairly detailed. With the patient 
standing and appropriately gowned, the examining physician 
notes the stance and gait, as well as the presence or absence 
of the normal curvature of the spine (e.g., thoracic kyphosis, 
lumbar lordosis, splinting to one side, scoliosis). The range 
of motion of the back is documented, including flexion, lat­
eral bending, and rotation. Intact dorsiflexion and plantar flex­
ion of the foot is detennined by observing heel-walk and toe­
walk. Intact knee extension is detennined by observing the 
patient squat and rise, while keeping the back straight 

With the patient seated, a distracted straight-leg raising test 
is applied. With the hip flexed at 90 degrees, the flexed knee 
is brought to full extension. A positive straight-leg raising test 
reproduces the patient's paresthesias in the distribution of a 
nerve root at <60 degrees of knee extension. Sensation to 
light touch and pinprick are examined and motor strength of 
hip and knee flexors is tested. The deep tendon reflexes are 
tested [knee jerk (L4), ankle jerk (Sl)] and long tract signs 
are elicited by applying Babinski's maneuver (Table 109.1). 

With the patient in the supine position, the straight-leg rais-
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Table 109.1. Motor, Sensory, and Deep Tendon Reflex Patterns Associated with Commonly Affected Nerve Roots 

Nerve root 

(5 

(6 
(7 

(8 

T1 
L4 
L5 
S1 

Motor reflexes 

Deltoid 
Biceps, brachioradialis, wrist extensors 
Triceps, wrist flexors, Mep extensors 
MCP flexors 
Abductors and adductors of fingers 
Quadriceps 
Dorsiflex foot and great toe 
Plantarflex foot 

MCP = metacarpophalangeal. 

ing test is repeated. With the hip and knee extended, the leg 
is raised (i.e., the hip is flexed). A positive test reproduces 
the patient's paresthesias in the distribution of a nerve root. 
Isolated low back pain does not indicate a positive straight­
leg raising test. The crossed straight-leg raising test (i.e., re­
production of the patient's symptoms by straight-leg raising 
of the contralateral leg) is very specific for acute disc herni­
ation, and suggests a large central disc herniation. The ex­
amining physician should realize that the straight-leg raising 
test is sensitive but not specific, while the crossed straight­
leg raising test is specific but not sensitive.14 Hip range of 
motion is then tested, and pain radiation to the groin, antero­
medial thigh, or knee is documented. 

A more detailed examination may he necessary in selected 
patients. If significant pathology is suspected in a male patient, 
the cremasteric reflex is tested, i.e., application of a sharp stim­
ulus at the proximal medial thigh should normally cause rc­
traction of the ipsilateral scrotum. With the patient in the prone 
position, the femoral stretch test is applied. While the hip and 
knee are in extension, the knee is flexed, placing increased 
stretch on the femoral nerve, which includes elements from the 
L2, L3, and lA nerve roots (i.e., the prone knee-bending test). 
The hamstring reflex is tcsted by striking the semitendinosus 
and semimembranosus tendons at the medial aspect of the 
popliteal fossa. The hamstring reflex involves both the L5 and 
S I nerve roots. Thus, an absent or decreased hamstring reflex 
in the presence of a nonnal ankle jerk response (S1) implies 
involvement of the L5 nerve root (Table 109.1). Sensation in 
the area between the upper buttocks is tested, as well as the 
anal reflex and anal sphincter tone (S2, S3, S4). 

The clinical diagnosis of acute disc herniation requires re­
peated physical examination demonstrating pain or paresthe­
sias localized to a specific nerve root, with reproduction of 
pain on straight-leg raising tests, and muscle weakness in the 
nerve appropriate root distribution. 

Diagnosis 
Radiology 
Plain Radiographs. Plain radiographs are usually not helpful 
in diagnosing acute low back pain, because they cannot demon­
strate soft tissue sprains and strains, or an acute herniated disc. 
However, plain radiographs are useful in ruling out conditions 
such as vertebral fracture, spondylolisthesis, spondylolysis, in­
fection, tumor, or inflammatory spondyloarthropathy5,19 (Fig. 
109.1). In the absence of neurologic deficit~, plain radiographs 

Sensory reflexes 

Lateral arm 
Lateral forearm 
Middle of hand, middle finger 
Medial forearm 
Medial arm 
Anterior thigh 
Dorsum of foot 
Lateral foot, posterior calf 

Deep tendon reflexes 

Biceps jerk (C~,C6) 
Brachioradialis 
Triceps jerk 

Knee jerk 
Hamstring reflex (LS, 51) 
Ankle jerk 

in the evaluation of low back pain should be reserved for pa­
tients over 50 years of age, patients with a temperature> 38°C, 
patients with anemia, a history of trauma, previous cancer, pain 
at rest, or unexplained weight loss, drug or alcohol abuse, steroid 
use, diabetes mellitus, or any other reason for immunosuppres­
sion.2o For selected patients, initial plain radiographs of the spine 
in the early evaluation of acute low back pain should include 
anteroposterior and lateral views of the lumbar spine. ls Oblique 
views are used to rule out spondylolysis, particularly whcn eval­
uating acute low back pain in young athletic patients active in 
sports such as football, wrestling, gynmastics, diving, figure 
skating, or ballet.21 If the patient's pain fails to improve after 4 
to 6 weeks of conservati ve therapy, radiographs should be ob­
tained; such patients may be at risk for vertebral infection, can­
cer, or inflammatory disease.22 

For patients 65 years of age and older, diagnoses such as 
cancer, compre~sion fracture, spinal stenosis, and aortic 
aneurysm become more common. Osteoporotic fracture may 
occur even in the absence of trauma. Because hormone re­
placement therapy and other medications may prevent further 
fractures, early radiography is recommended for older patients 
with back pain. 14 

Radiographic abnormalities are nonspecific and are observed 
equally in patients with and without symptoms of low back 
pain.23 Clinical correlation is essential before symptoms of low 
back pain can be attributed to radiographic abnormalities. 

CT, MRI, and Myelogram. Computed tomography (CT), 
myelogram, and magnetic resonance imaging (MRI) each has 
a ~pecific role in evaluating a select subset of patients with 
low back pain. Physicians must be aware that many asymp­
tomatic patients demonstrate disc bulging, protrusion, and 
even extrusion.5,24 For example, 30% to 40% of CT scans and 
64% of MRls demonstrate abnormalities of the intervertebral 
disc in asymptomatic patients.7.24 

CT or MRI should be reserved for patients in whom there is 
strong clinical suggestion of underlying infection or cancer, 
progressive or persistent neurologic deficit, or cauda equina 
syndrome therapy.5.14 CT or MRI should be considered for pa­
tients who show no response to a 4- to 6-week course of con­
<;ervative therapy.s CT and MRI are equally effective in de­
tecting di~c herniation and spinal stenosis, but MRI is more 
sensitive in detecting infection, metastatic cancer, and neural 
tumors. 14 Myelography is useful in differentiating significant 
disc herniation from incidental disc bulging not responsible for 
the patient's signs or symptoms, but has largely becn replaced 
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Fig. 109.1. Radiologic studies of the lumbar spine. 
(A) Plain radiograph demonstrating a compression 
fracture of the L2 vertebral body due to multiple 
myeloma. (B) (T scan demonstrating nucleus pul ­
posus herniating posteriorl y into the spinal canal. 
(C) MRI demonstrating an enhancing intramedul­
lary metastatic lesion in the cauda equina at the L 1 
level. 

by noninvasive techniques such as MRI or CT.15 CT myelog­
raphy is sometimes used in planning surgery. 14 

Ancillary Tescs 
Because plain radiographs arc not highly sensitive for detec­
tion of early cancer or vertebral infection, tests such as ery­
throcyte sedimentation rate (ESR) and complete blood coum 
(CBC) should be obtained for selected patients. 14,25 

Differential Diagnosis 
Osceoarchritis 
Osteoarthritis of the vertebral spine is common in later life, and 
is especially prevalent in the cervical and lumbar spine (also 
see Chapler 11 2). Typically, the pain of osteoarthritis of the 

spine is worse in the morning, increases with motion, but is re­
lieved by rest. It is associated with morning stiffness, and a de­
creased range of motion of the spine in the absence of systemic 
symptoms. The severity of symptoms does not correlate well 
with radiographic findings, and patients with severe degenera­
tive changes on plain radiographs may be asymptomatic, while 
patients with symptoms suggestive of osteoarthritis of the spine 
may have minimal radiologic findings. In some patients, ex­
tensive osteophytic changes may lead to compression of lum­
bar nerve roots or may even cause cauda equina syndrome. 

Spinal Stenosis 
Spinal stenosis is a common cause of back pain among older 
adults. Symptoms usually begin in the sixth decade, and over 
time the patienl' s posture becomes progress ively flexed for-
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ward. The mean age of patients at the time of surgery for 
spinal stenosis is 55 years, with an average symptom dura­
tion of 4 years. to The symptoms of spinal stenosis are often 
diffuse because the disease is usually bilateral and involves 
several vertebrae. Pain, numbness, and tingling may occur in 
one or both legs. Pseudoclaudication is the classic symptom 
of spinal stenosis. Pseudoclaudication is differentiated from 
vascular claudication in that pseudoclaudication has a slower 
onset and a slower resolution of symptoms? 

Symptoms are usually relieved with flexion (e.g., sitting, 
pushing a grocery cart) and exacerbated by back extension. 
Plain radiographs often show osteophytes at several levels, 
hut as mentioned earlier, caution must be used in ascribing 
back pain to these degenerative changes. CT or MRI may be 
used to confirm the diagnosis. Electromyography (EMG) or 
somatosensory evoked potentials may be used to differenti­
ate the pain of spinal stenosis from peripheral neuropathy. 
The natural history of spinal stenosis is such that patients tend 
to remain stable or slowly worsen. Symptoms evolve gradu­
ally, but about 15% of patients improve over a period of about 
4 years, 70% remain stable, and 15% experience worsening 
symptoms. 14 Nonoperative therapy for spinal stenosis in­
cludes leg strengthening and avoidance of alcohol to reduce 
the risk of falls, and physical activity such as walking or us­
ing an exercise bicycle is also recommended.27 Decompres­
sive laminectomy may be necessary for selected patients with 
spinal stenosis who have persistent severe pain. Although 
treabnent for spinal stenosis must be individualized, recent 
reports suggest that patients treated surgically have better out­
comes at 4 years than patients treated nonsurgically, even af­
ter adjusting for differences in baseline characteristics.28 

However, at 4-year follow-up, 30% of patients still have se­
vere pain and 10% have undergone reoperation.28 

Osteoporosis 
Osteoporosis is a common problem among seniors, affecting 
up to 25% of women over 65. Decreased bone mineral density 
in the vertebral body is associated with an increased risk for 
spinal compression fractures. In primary care settings, 4% of 
patients who present with acute low back pain have compres­
sion fractures as the cause. 14 Pain symptoms are worse with 
prolonged sitting or standing, and usually resolve over 3 to 4 
months as compression fractures heal.6 African-American and 
Mexican-American women have only one fourth as many com­
pression fractures as European-American women.5 Patients 
with compression fractures due to osteoporosis usually have no 
neurologic complaints and do not suffer from neural compres­
sion. Plain radiographs document a loss of vertebral body height 
due to compression fractures. Laboratory tests are nonnal in 
primary osteoporosis, and any abnormalities should prompt a 
search for secondary causes of osteoporosis. The diagnosis of 
primary osteoporosis is made on clinical grounds, i.e., diffuse 
osteopenia, compression fractures, and nonna11aboratory find­
ings29,30 (also see Chapter 122). 

Neoplasia 
Multiple myeloma is the most common primary malignancy 
of the vertebral spine. However, metastatic lesions are the 
most common cause of cancers of the spine, arising from 

breast, lung, prostate, thyroid, renal, or gastrointestinal tract 
primary tumors. Both Hodgkin's and non-Hodgkin's lym­
phomas frequently involve the vertebral spine. Because the 
primary site of the tumor is often overlooked, back pain is the 
presenting complaint for many cancers. In primary care set­
tings, 0.7% of patients who present with low back pain have 
cancer as the cause. to,2S Findings significantly associated with 
cancer as the cause of low back pain include age >50 years, 
previous history of cancer, pain lasting> I month, failure to 
improve with conservative therapy, elevated ESR, and ane­
mia.25 Patients report a dull constant pain that is worse at 
night, and not relieved by rest or the recumbent position. Typ­
ical radiographic changes may be absent early in the course 
of vertebral body tumors. A technetium bone scan is usually 
positive due to increased blood flow and reactive bone for­
mation; however, in multiple myeloma and metastatic thyroid 
cancer, the bone scan may be negative.31 Greater diagnostic 
specificity and improVed cost-effectiveness can be achieved 
by using a higher cut-off point for the ESR (e.g., >50 mm/hr) 
combined with either a bone scan followed by MRI as indi­
cated, or MRI alone.32 Symptomatic cancer of the lumbar 
spine is an ominous sign with a potential for devastating mor­
bidity due to spinal cord injury." Early recognition and treat­
ment are essential if irreversible cord damage is to be avoided. 

Posterior Facet Syndrome 
The posterior facet syodrome is caused by degenerative changes 
in the posterior facet joints. These are true diarthrodial joints 
that sometimes develop degenerative joint changes visible on 
plain radiographs. Degenerative changes in the posterior facet 
joints caose a dull achy pain that radiates to the groin, hip, or 
thigh, and is worsened with twisting or hyperextension of the 
spine.34 Steroid injection into the posterior facet joints to re­
lieve presumed posterior facet joint pain is a popular proce­
dure, but the placebo effect of injection in this area is signifi­
cant and controlled studies have failed to demonstrate benefit 
from steroid injections.35,36 The presence of degenerative 
changes in the facet joints on plain radiographs does not imply 
that the posterior facets are the cause of the patient's pain. Cau­
tion must be used in ascribing the patient's symptoms to these 
degenerative changes. Historically, the posterior facet syo­
drome was diagnosed by demonstrating pain relief after injec­
tion of local anesthetic into the posterior facet joints, but recent 
studies cast doubt on the validity of this procedure.7.34 Several 
factors have been proposed to identify subjects who might ben­
efit from lidocaine injection into lumbar facet joints: pain re­
lieved in the supine position, age >65, and low back pain not 
worsened by coughing, hyperextension, forward flexion, rising 
from flexion, or extension-rotation.37 However, a recent sys­
tematic review concluded that while facet joint injection pro­
vided some short-tenn relief, this benefit was not statistically 
significant; therefore, convincing evidence is lacking regarding 
the effects of facet joint injection therapy on low back pain.38 

Ankylosing Spondylitis 
Ankylosing spondylitis is a spondyloarthropathy most com­
monly affecting men under 40 years of age. Patients present 
with mild to moderate low back pain that is centered in the 
back and radiates to the posterior thighs. ht its initial presen-



tation, the symptoms are vague and the diagnosis is often over­
looked. Pain symptoms are intennittent, but decreased range of 
motion in the spine remains constant. Early signs of ankylos­
ing spondylitis include limitation of chest expansion, tender­
ness of the sternum, and decreased range of motion and flex­
ion contractures at the hip. Inflammatory involvement of the 
knees or hips increases the likelihood of spondylitis.·N The ra­
diologic hallmarks of ankylosing spondylitis include perial1ic­
ular destructive changes, obliteration of the sacroiliac joints, 
development of syndesmophytes on the margins of the verte­
bral bodies, and bridging of these osteophytes by bone between 
vertebral bodies, the so-called bamboo spine. Laboratory analy­
sis is negative for rheumatoid factor, but the ESR is elevated 
early in the course of the disease. Tests for human leukocyte 
antigen (HLA)-B27 are not reconuuended because as many as 
6% of an unselected population test positive for this antigen. IS 

Visceral Diseases 
Several visceral diseases may present with back pain as a chief 
symptom.s These include nephrolithiasis, endometriosis, and 
abdominal aortic aneurysm. Abdominal aortic aneurysm causes 
low back pain by compression of surrounding tissues or by 
extension or rupture of the aneurysm. Patients report dull steady 
back pain unrelated to activity, which radiates to the hips or 
thighs. Patients with an acute rupture or extension of the 
aneurysm report severe tearing pain, diaphoresis, or syncope, 
and demonstrate signs of circulatory shock.29 

Cauda Equina Syndrome 
The cauda equina syndrome is a rare condition caused by se­
vere compression of the cauda equina, usually by a large mid­
line disc herniation or a tumor. 14 The patient may report uri­
nary retention with overflow incontinence, as well as bilateral 
sciatica, leg weakness, and sensory loss in a saddle distribu­
tion. Patients with these findings represent a true surgical 
emergency, and should be referred immediately for surgical 
treatment and decompression. 

PsychosOCial Factors 
Psychological factors are frequently associated with com­
plaints of low back pain, influencing both patient pain symp­
toms and therapeutic outcome.40 Features that suggest psy­
chological causes of low back pain include nonorganic signs 
and symptoms, dissociation between verbal and nonverbal 
pain behaviors, compensable cause of injury, joblessness, dis­
ability-seeking, depression, anxiety, requests for narcotics or 
other psychoactive drugs, and repeated failure of multiple 
treatments.41 Prolonged back pain may be associated with 
failure of previous treatment, depression, or somatization. 14 

Substance abuse, job dissatisfaction, pursuit of disability com­
pensation and involvement in litigation arc also associated 
with persistent unexplained symptoms.x 

Management 
Nonspecific Low Back Pain 
For most patients, the best recommendation is rapid return to 
nOlmal daily activities. However, patients should avoid heavy 
lifting, twisting, or bodily vibration in the acute phase. 14 A 
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4- to 6-week trial of conservative therapy is appropriate in the 
absencc of cauda equina syndrome or a rapidly progressive 
neurologic deficit (Table 109.2). 

Bed Rest 
Bed rest does not increase the speed of recovery from acute 
back pain, and sometimes delays recovery .42,43 Symptomatic 
relief from back pain may benefit from 1 or 2 days of bed 
rest, but patients should be told that it is safe to get out of bed 
even if pain persists. 14 

Medications 
Antiinflammatories. Nonsteroidal antiinflammatory drugs 
(NSAIDs) arc effective for short-term symptomatic relief in 
patients with acute low back pain.44 There does not seem to 
be a specific type of NSAID that is clearly more effective 
than others.44 Therapy is titrated to provide pain relief at a 
minimal dose, and is continued for 4 to 6 weeks. NSAJDs 
should not be continued indefinitely, but rather prescribed for 
a specific period. 3 

Muscle Relaxants. Although evidence for the effectiveness 
of muscle relaxants is scant, the main value of muscle relax­
ants is less for muscle relaxation than for their sedative ef­
fect. Diazepam (Valium), cyclobenzaprine (Flexeril), and 
methocarbamol (Robaxin) are commonly used as muscle re­
laxants, and carisoprodol (Soma) has documented effective­
ness. 1 Muscle relaxants should be prescribed in a time-lim­
ited fashion, usually less than 2 weeks. Muscle relaxants and 
narcotics arc not recommended for patients who present with 
complaints of chronic (ow back pain (i.e., low back pain of 
greater than 3 months' duration).s 

Unproven Treatments 
Traction is not recommended for the treatment of acute low 
back pain.4.'i No scientific evidence supports the efficacy of 
corsets or braces in the trealJnent of acute low back pain, and 
these treatments are not recommended.s Transcutaneous elec­
trical nerve stimulation (TENS) is not effective in the treat­
ment of low back pain.46 

Exercise 
Back exercises are not useful in the acute phase of low back 
pain, but are useful later for preventing recurrences. 14 Guide­
lines from the Agency for Health Care Policy and Research 
(AHCPR) stress aerobic exercise (e.g., walking, biking, swim~ 
ming) especially during the first 2 weeks; continuing ordinary 
activities improves recovery and leads to less disability.22 
However, a recent systematic review conduded that specific 
back exercises do not improve clinical outcomes.47 There is 
moderate evidence that flexion exercises are not etlective in 
the treatment of acute low back pain, and strong evidence that 
extension exercises are not effective in the treatment of acute 
low back pain. 

Spinal Manipulation 
Clinical trials suggest that spinal manipulation has some ef­
ficacy.4X.49 Current recommendations are that patients should 
not be referred for spinal manipulation unless pain persists 
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Table 709.2. Nonoperative Treatment Considerations for low Back Pain and Sciatica 

Subacute low back Chronic low back 
Treatment Acute low back pain Acute sciatica pain and leg pain pain and leg pain 

Bedrest Avoid Avoid Avoid Avoid, short-term for 
flare-ups only 

NSAIDs Symptomatic pain Symptomatic Selected cases Avoid long-term 
relief, time-limited pain rei ief, if effective 

time-limited 
Muscle relaxants Optimal 1 week; Optimal 1 Selected cases Avoid long-term 

maximum 2-4 weeks week; maximum if effective 
2-4 weeks 

Opioids No Optimal 1-3 Selected pre- Avoid 
days; maximum surgical cases; 
2-3 weeks avoid 

Antidepressants No No Selected cases Yes 

Local injections No No Selected cases Flare-ups 
as an adjunct 

Facet injections No No No Avoid; no long-term 
effect alone 

Epidural corticosteroids No Yes Flare-ups, Flare-ups only; avoid 
effective 

Orthoses Adjunctive No Adjunctive Adjunctive 

Cryotherapy (ice) Adjunctive Adjunctive Flare-ups Flare-ups; self-applied 

Thermotherapy Adjunctive Adjunctive Adjunctive Flare-ups; self-applied 

Traction No No No No 

Joint manipulation Not recommended Not with If effective; Flare-ups; time-
for fi rst 3-4 weeks neural signs maximum 2-4 contingent if effective 

months 

Joint mobilization Ye~, if effective Yes, if If effective; Flare-ups; time-
effective maximum 2-4 contingent if effective 

months 

Soft tissue techniques Yes, if effective Yes, if If effective; Flare-ups; time-
(massage, myofascial effective maximum 2-4 contingent if effective 
release, mobilization) months 

McKenzie exercises No No Flare-ups, if Flare-ups, if effective 
effective 

Dynamic lumbar No No Yes Yes 
stabilization 

Back school Yes Yes Yes Yes 

Functional restoration No No Yes Optimal 3-4 months; 
maximum 4-6 months 

Pain clinic No No No Yes 

NSAID = nonsteroidal antiinflammatory drug. 
Source: Adapted from Wheeler,41 with permission. Copyright © American Academy of Family Physicians. All rights reserved. 

for more than 3 weeks because half of patients spontaneously 
improve during this time frame. J 4 

Back School 
A recent systematic review concluded that there is moderate 
evidence that back schools are not more effective than other 
treatments for acute low back pain.50 

Acupuncture lalso see Chapter 128) 
A recent systematic qualitative review concluded that there is 
no evidence to show that acupuncture is more effective than 
no treatment, moderate evidence to show that acupuncture is 

not more effective than trigger point injection or TENS, and 
limited evidence to show that acupuncture is not more effec­
tive than placebo or sham procedure for the treatment of chronic 
low back pain.51 Therefore, acupuncture is not recommended 
as a regular treatment for patients with low back pain. 

Herniated Intervertebral Disc 
Early treatment resembles that for nonspecific low back pain, 
outlined above. However, for patients with suspected lumbar 
disc herniation, the role of spinal manipulation is not clear. Nar­
cotic analgesics may be necessary for pain relief for some pa~ 



tients with herniated intervertebral disc, but these medications 
should be used in a time-limited (i.e., not symptom-limited) 
manner.14 Epidural corticosteroid injection may offer tempo­
rary symptomatic relief for some patients.52 However, this in­
vasive procedure offers no significant functional improvement, 
and does not reduce the need for surgery.52 If neuropathic pain 
persists and/or neurologic deficits progress, cr or MRI should 
be performed, and surgery should be considered.14 

Surgery 
Background. The rate of lumbar surgery in the United States 
is 40% higher than in most developed nations, and five times 
higher than in England and Scotland. 53 The lifetime preva· 
lence of lumbar spine surgery ranges between 1 % and 3%, 
and 2% to 3% of patients with low back pain may be surgi­
cal candidates on the basis of sciatica alone.12 Surgery rates 
vary widely by geographical region in the U.S., and have risen 
dramatically in the last 10 years.54 Psychological factors in­
fluence postsurgical outcomes more strongly than initial phys­
ical examination or surgical findings. Prior to surgery, pa­
tients should be evaluated with standard pain indices, 
activities of daily living scales, and psychometric testing. Sur­
gical results for treating symptomatic lumbar disc herniation 
unresponsive to conservative therapy are excellent in well­
selected patients. 55 

Indications. There is no evidence from clinical trials or co­
hort studies that surgery is effective for patients who have 
low back pain unless they have sciatica, pseudoclaudication, 
or spondylolisthesis.56 In the absence of cauda equina syn­
drome or progressive neurologic deficit, patients with sus­
pected lumbar disc herniation should be treated nonsurgically 
for at least a month. 14 The primary benefit of discectomy is 
to provide more rapid relief of sciatica in patients who have 
failed to resolve with conservative management.56 In well­
selected patients, 75% have complete relief of sciatic symp­
toms after surgery and an additional 15% have partial relief. 
Patients with clear symptoms of radicular pain have the best 
surgical outcome, while those with the least evidence of 
radiculopathy have the poorest surgical outcome. 57 Relief of 
back pain itself is less consistent. Appropriate patient selec­
tion is key to successful surgical outcome. 

Options. Standard discectomy is the most common proce­
dure used to relieve symptomatic disc herniation. A posterior 
longitudinal incision is made over the involved disc space, a 
variable amount of bone is removed, the ligamentum flavum 
is incised, and herniated disc material is excised. This proce­
dure allows adequate visualization and yields satisfactory re­
sults among 65% to 85% of patients. 11 ,58 Recent reports sug­
gest that patients who undergo surgical therapy have greater 
improvement of their symptoms and greater functional re­
covery at 4 years than patients treated no~operatively59; how­
ever, work status and disability status were similar between 
these two groups. Previous studies have shown that there is 
no clear benefit to surgery at lO-year follow-up. I I 

Microdiscectomy allows smaller incisions, little or no bony 
excision, and removal of disc material under magnification. 
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This procedure has fewer complications, fewer unsuccessful 
outcomes, and permits faster recovery. However, rates of re­
operation are significantly higher in patients initially treated 
with microdiscectomy, presumably due to missed disc frag­
ments or operating at the wrong spinal level. 58 A recent 
systematic review concluded that the clinical outcomes for 
patients after microdiscectomy are comparable to those of 
standard discectomy. 56 

Percutaneous discectomy is an outpatient procedure per­
fonned under local anesthesia in which the surgeon uses an 
automated percutaneous cutting and suction probe to aspirate 
herniated disc material. This procedure results in lower rates 
of nerve injury, postoperative instability, infection, fibrosis, 
and chronic pain syndromes. However, patients undergoing 
percutaneous discectomy sustain unacceptably high rates of 
recurrent disc herniation. Only 29% of patients reported sat­
isfactory results after percutaneous discectomy, while 80% of 
subjects were satisfied after microdiscectomy. 60 A recent sys­
tematic review concluded that only 10% to 15% of patients 
with herniated nucleus pulposus requiring surgery might be 
suitable candidates for percutaneous discectomy.56 This pro­
cedure is not recommended for patients with previous back 
surgery, sequestered disc fragments, bony entrapment, or mul­
tiple herniated diSCS.58,61 

For the time being, automated percutaneous discectomy 
and laser discectomy should be regarded as research tech­
niques.56 Arthroscopic discectomy is an emerging technique 
that shows promising results and effectiveness similar to that 
of standard discectomy.62 

Chemonucleolysis is a procedure in which a proteolytic en­
zyme (chymopapain) is injected into the disc space to dis· 
solve herniated disc material. A recent systematic review con­
cluded that chemonucleolysis is effective for the treatment 
patients with low back pain due to herniated nucleus pulpo­
sus, and is more effective than placebo.56 However, chemo­
nuc1eolysis showed consistently poorer results than standard 
discectomy. Approximately 30% of patients undergoing 
chemonucleolysis had further disc surgery within 2 years. Pro­
ponents of chemonucleolysis have suggested that it may be 
associated with lower costs, but readmission for a second pro­
cedure negates this putative advantage. Chemonuc1eolysis 
may be indicated for selected patients as an intermediate stage 
between conservative and surgical management.56 

Complications. Complications of surgery on the lumbar 
spine are largely related to patient age, gender, diagnosis, and 
type of procedure.63 Mortality rates increase substantially 
with age, but are <1 % even among patients over 75 years of 
age. Mortality rates are higher for men, but morbidity rates 
and likelihood of discharge to a nursing home are significantly 
higher for women, particularly women over 75. With regard 
to underlying diagnosis, complications and duration of hos­
pitalization are highest after surgery to correct spinal steno­
sis, degenerative changes, or instability, and are lowest for 
procedures to correct herniated disc. With regard to type of 
procedure, complications and duration of hospitalization are 
highest for procedures involving arthrodesis with or without 
laminectomy, followed by laminectomy alone or with dis-
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cectomy, and are lowest for discectomy alone. Other surgical 
complications include thromboembnlism (1.7%) and infection 
(2.9%)5 

Summary 
The physician's goal in treating patients with low back pain 
is to promote activity and early return to work. While it is 
important to rule out significant pathology as the cause of low 
back pain, most patients can be reassured that symptoms are 
due to simple musculoligamentous injury.14 Patients should 
be counseled that they will improve with time, usually quite 
quickly. 

Bed rest is not recommended for the treatment of low hack 
pain or sciatica; rather, a rapid return to DOnna! activities is 
usually the best course,14 Nonsteroidal antiinflammatory 
drugs can be used in a time-limited way for symptomatic re­
lief.44 Back exercises are not useful for acute low back pain, 
hut can help prevent recurrence of back pain and can be used 
to treat patients with chronic low hack pain.14 Work activi­
ties may be modified at first, but avoiding iatrogenic disabil­
ity is key to successful management of acute low back 
pain.5,41 Surgery should be reserved for patients with pr0-

gressive neurologic deficit or those who have sciatica or 
pseudoclaudication that persists after nonoperative therapy 
has failed14 

Chronic Low Back Pain 
Chronic low back pain (i.e., pain persisting for more than 3 
months) is a special problem that warrants careful consider­
ation. Patients presenting with a history of chronic low back 
pain require an extensive diagnostic workup on at least one 
occasion, including in-depth history, physical examination, 
and the approptiate imaging techniques (plain radiographs, 
cr, orMRl). 

Management of patients with chronic back pain should be 
aimed at restoring normal function.47 Exercises may be use­
ful in the treatment of chronic low back pain if they aim at 
improving return to nonnal daily activities and work.47 A re­
cent systematic review concluded that exercise therapy is as 
effective as physiotherapy (e.g., hot packs, massage, mobi­
lization, short-wave diathermy, ultrasound, stretching, flexi­
bility, electrotherapy) for patients with chronic low back 
pain.47 And there is strong evidence that exercise is more ef­
fective than "usual care." Evidence is lacking about the ef­
fectiveness of flexion and extension exercises for patients with 
chronic low back pain.47 

Although one literature synthesis cast doubt on the effec­
tiveness of antidepressant therapy for chronic low back pain,64 
it is widely used and recommended. 14 Antidepressant therapy 
is useful for the one third of patients with chronic low back 
pain who also have depression. Tricyclic antidepressants may 
be more effective for treating pain in patients without de­
pression than selective serotonin reuptake inhibitors.65 How­
ever, narcotic analgesics are not recommended for patients 
with chronic low back pain.14 

A recent systematic review concluded that there is moder­
ate evidence that back schools have better short-term effects 

than other treatments for chronic low back pain, and moder­
ate evidence that back schools in an occupational setting are 
more effective compared to placebo or "waiting list" con­
trols.50 Functional restoration programs combine intense 
physical therapy with cognitive-behavioral interventions and 
increasing levels of task-oriented rehabilitation and work sim­
ulation.41 Patients with chronic low back pain may require re­
ferral to a multidisciplinary pain clinic for optimal manage­
ment. Such clinics can offer cognitive behavioral therapy, 
patient education classes, supervised exercise programs, and 
selective nerve blocks to facilitate return to normal function. 14 
Complete relief of symptoms may be an unrealistic goal; in­
stead, patients and physicians should try to optimize daily 
functioning. 

Prevention 
Prevention of low back injury and consequent disability is an 
important challenge in primary care. Pre-employment physi­
cal examination screening is not effective in reducing the oc­
currence of job-related low back pain. However, active aero­
bically fit individuals have fewer back injuries, miss fewer 
workdays, and report fewer back pain symptoms.66 Evidence 
to support smoking cessation and weight loss as means of re­
ducing the occurrence of low back pain is sparse, but these 
should be recommended for other health reasons.66 Exercise 
programs that combine aerobic conditioning with specific 
strengtheuing of the back and legs can reduce the frequency 
of recurrence of low back pain.44,66 The use of corsets and 
education about lifting technique are generally ineffective in 
preventing low back problems.67,68 Ergonomic redesign of 
strenuous tasks may facilitate return to work and reduce 
chronic pain.69 

Disorders of the Neck 

Cervical Radiculopathy 
Cervical radiculopathy is a common cause of neck pain, and 
can be caused by a herniated cervical disc. osteophytic changes, 
compressive pathology, or hypermobility of the cervical spine. 
The lifetime prevalence of neck and ann pain among adults 
may be as high as 51 %. Risk factors associated with neck pain 
include heavy lifting, smoking, diving, working with vibrating 
heavy equipment, and possibly riding in cars.70 

Cervical nerve roots exit the spine above the corresponding 
vertebral body (e.g., the C5 nerve root exits abnve C5). There­
fore, disc herniation at the C4-C5 interspace causes symp­
toms in the distribution of C5.71 Radicular symptoms may be 
caused by a "soft disc" (i.e., disc herniation) or by a "hard 
disc" (i.e., osteophyte fonnation and foraminal encroach­
ment).71 The most commonly involved interspaces are C5-6, 
C6-7, C4-5, C3-4, and C7-T1.70 

The symptoms of cervical radiculopathy may be single or 
multiple. unilateral or bilateral, symmetrical or asymmetri­
cal.12 Acute cervical radiculopathy is commonly due to a tear 
of the annulus fibrosus with prolapse of the nucleus pulpo­
sus, and is usually the result of mild to moderate trauma. Sub-



acute symptoms are usually due to long-standing spondylosis 
accompanied by mild trauma or overuse. The majority of pa­
tients with subacute cervical radiculopathy experience reso­
lution of their symptoms within 6 weeks with rest and anal­
gesics. Chronic radiculopathy is more common in middle age 
or old age, and patients present with complaints of neck or 
arm pain due to heavy labor or unaccustomed activity.72-74 

Cervical radiculopathy rarely progresses to myelopathy, but 
as many as two thirds of patients treated conservatively re­
port persistent symptoms. In severe cases of cervical radicu­
lopathy in which motor function has been compromised, 98% 
of patients recover full motor function after decompressive 
laminectomy.75 

Clinical Presentation 
Among patients with cervical radiculopathy, sensory symp­
toms are much more prominent than motor changes. Typi­
cally, patients report proximal pain and distal paresthesias.71 

The fifth, sixth, and seventh nerve roots are most commonly 
affected. Referred pain caused by cervical disc herniation is 
usually vague, diffuse, and lacking in the sharp quality of 
radicular pain. Pain referred from a herniated cervical disc 
may present as pain in the neck, pain at the top of the shoul­
der, or pain around the scapula.72 

On physical examination, radicular pain increases with cer­
tain maneuvers such as neck range of motion, Valsalva ma­
neuver, cough, or sneeze. Active and passive neck range of 
motion is tested, examining flexion, rotation, and lateral bend­
ing. Spurling's maneuver is useful in assessing neck pain: the 
examining physician flexes the patient's neck, then rolls the 
neck into lateral bending, and finally extends the neck. The 
examiner then applies a compressive load to the vertex of the 
skull. This maneuver narrows the cervical foramina postero­
laterally, and may reproduce the patient's radicular symptoms. 

Diagnosis 
The differential diagnosis of cervical nerve root pain includes 
cervical disc herniation, spinal canal tumor, trauma, degener­
ative changes, inflammatory disorders, congenital abnormal­
ities, toxic and allergic conditions, hemorrhage, and muscu­
loskeletal syndromes (e.g., thoracic outlet syndrome, shoulder 
pain).71.75 In cases of cervical radiculopathy unresponsive to 
conservative therapy, or in the presence of progressive motor 
deficit, investigation of other pathologic processes is indi­
cated. Plain radiographs are usually not helpful because ab­
nonnal radiographic findings are equally common among 
symptomatic and asymptomatic patients. CT scan, myelogra­
phy, and MRI each has a specific role to play in the diagno­
sis of cervical radiculopathy.73,74 CT scan is especially use­
ful in delineating bony lesions, CT myelography can 
effectively demonstrate functional stenoses of the spinal 
canal, and MRI is an excellent noninvasive modality for 
demonstrating soft tissue abnormalities (e.g., herniated cervi­
cal disc, spinal cord derangement, extradural tumor). 

Management 
Immobilization. The purpose of neck immobilization is to 
reduce intervertebral motion which may cause compression, 
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mechanical irritation, or stretching of the cervical nerve 
rootS.76 The soft cervical collar or the more rigid Philadel­
phia collar both hold the neck in slight flexion. The collar is 
useful in the acute setting, but prolonged use leads to decon­
ditioning of the paracervical musculature. Therefore, the col­
lar should be prescribed in a time-limited manner, and pa­
tients should be instructed to begin isometric neck exercises 
early in the course of therapy. 

Bed Rest. Bed rest is another form of immobilization that 
modifies the patient's activities and eliminates the axial com­
pression forces of gravity?6 Holding the neck in slight flex­
ion is accomplished by arranging two standard pillows in a 
V shape with the apex pointed cranially, then placing a third 
pillow across the apex. This arrangement provides mild cer­
vical flexion, and internally rotates the shoulder girdle, 
thereby relieving traction on the cervical nerve roots. 

Medications, Nonsteroidal antiinflammatory drugs (NSAIDs) 
are particularly beneficial in relieving acute neck pain. How­
ever, side effects are common, and usually two or three med­
ications must be tried before a beneficial result without un­
acceptable side effects is achieved. Muscle relaxants help 
relieve muscle spasm in some patients; alternatives include 
carisoprodol (Soma), methocarbarnol (Robaxin), and diazepam 
(Valium), Narcotics may be useful in the acute setting, but 
should be prescribed in a strictly time-limited manner.76 The 
physician should be alert to the possibility of addiction or 
abuse. 

Physical Therapy. Moist heat (20 minutes, three times 
daily), ice packs (15 minutes, four times daily or even hourly), 
ultrasound therapy, and other modalities also help relieve the 
symptoms of cervical radiculopathy. 76 

Surgery. Surgical intervention is reserved for patients with 
cervical disc herniation confirmed by neuroradiologic imag­
ing and radicular signs and symptoms that persist despite 4 
to 6 weeks of conservative therapy.7! 

Cervical Myelopathy 
The cause of pain in cervical myelopathy is not clearly un­
derstood but is presumed to be multifactorial, including vas­
cular changes, cord hypoxia, changes in spinal canal diame­
ter, and hypertrophic facets. Therefore, patients with cervical 
myelopathy present with a variable clinical picture. The usual 
course is one of increasing disability over several months, 
usually beginning with dysesthesias in the hands, followed by 
weakness or clumsiness in the hands, and eventually pro­
gressing to weakness in the lower extremities.72 

Clinical Presentation 
In cases of cervical myelopathy secondary to cervical spondy­
losis, symptoms are usually insidious in onset, often with short 
periods of worsening followed by long periods of relative sta­
bility.77 Acute onset of symptoms or rapid deterioration may 
suggest a vascular etiology?! Unlike cervical radiculopathy, 
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cervical myelopathy rarely presents with neck pain; instead, 
patients report an occipital headache that radiates anteriorly 
to the frontal area, is worse on waking, but improves through 
the dayn Patients also report deep aching pain and burning 
sensations in the hands, loss of hand dexterity. and verte­
brobasilar insufficiency, presumably due to osteophytic 
changes in the cervical spine.7I.72 

On physical examination, patients demonstrate motor 
weakness and muscle wasting. particularly of the interosseous 
muscles of the hand. Lhennitte's sign is present in approxi­
mately 25% of patients, i.e., rapid flexion or extension of the 
neck causes a shock-like sensation in the trunk or limbs.71 
Deep tendon reflexes are variable. Involvement of the ante­
rior hom cell causes hyporeflexia, whereas involvement of 
the corticospinal tracts causes hyperreflexia. The triceps jerk 
is the reflex most commonly lost, due to frequent involve­
ment of the sixth nerve root (i.e., the C5-6 interspace). Al­
most all patients with cervical myelopathy show signs of mus­
cular spasticity. 

Diagnosis 
Radiologic Diagnosis in Cervical Spondylosis 
Intrathecal contrast-enhanced CT scan is a highly specific test 
that allows evaluation of the intradural contents and the disc 
margins, and helps differentiate an extradural defect due to 
disc herniation from that due to osteophytic changes.?' MRI 
allows visualization of the cervical spine in both the sagittal 
and axial planes. Resolution with MRI is sharp enough to 
identify lesions of the spinal cord and differentiate disc her­
niation from spinal stenosis.73 CT scan is preferred in evalu­
ating osteophytes, foraminal encroachment, and other bony 
changes. CT and MRI complement one another, and their use 
should be individualized for each patient.14 Clinical correla­
tion of abnonnal neuroradiologic fmdings is essential because 
degenerative changes of the cervical spine and cervical disc 
are common even among asymptomatic patients.73,74 

Management 
Conservative Therapy. Most patients with cervical myelo­
pathy present with minor symptoms and demonstrate long pe­
riods of non-progressive disability. Therefore, these patients 
should initially be treated conservatively: rest with a soft cer­
vical collar, physical therapy to promote range of motion, and 
judicious use of NSAIDs. However, only 30% to 50% of 
patients improve with conservative management. A recent 
multicenter study comparing the efficacy of surgery versus 
conservative management demonstrated broadly similar out­
comes with regard to activities of daily living, symptom in­
dex, function, and patient satisfaction.77 

Surgery. Early surgical decompression is appropriate for pa­
tients with cervical myelopathy who present with moderate 
or severe disability, or in the presence of rapid neurologic de­
terioration.18 Anterior decompression with fusion, posterior 
decompression, laminectomy, or laminoplasty is appropriate 
to particular clinical situations.79 The best surgical prognosis 
is achieved by careful patient selection. Accurate diagnosis is 
essential, and patients with symptoms of relatively short du-

ration have the best prognosis.71 If surgery is considered, it 
should be performed early in the course of the disease, be­
fore cord damage becomes irreversible. 

Surgical decompression is recommended for patients with 
severe or progressive symptoms; excellent or good outcomes 
cau be expected for approximately 70% of these patients77 

Cervical Whiplash 
Cervical whiplash is a valid clinical syndrome, with symp­
toms consistent with anatomic sites of injury, and a potential 
for significant impairment. 80 Whiplash injuries afflict more 
than 1 million people in the U.S. each year," with au annual 
incidence of approximately 4 per 1000 population.82 Symp­
toms in cervical whiplash injuries are due to soft tissue 
trauma, particularly musculoligamentous sprains and strains 
to the cervical spine. After a rear-end impact in a motor ve­
hicle accident, the patient is accelerated forward and the lower 
cervical vertebrae are hyperextended, especially at the C5-6 
interspace. This is followed by flexion of the upper cervical 
vertebrae, which is limited by the chin striking the chest. Hy­
perextension commonly causes an injury to the anterior lon­
gitudinal ligament of the cervical spine and other soft tissue 
injuries of the anterior neck including muscle tears, muscle 
hemorrhage, esophageal hemorrhage, or disc disruption. Mus­
cles most commonly injured include the sternocleidomastoid, 
scalenus, and longus colli muscles. 

Neck pain and headache are the cardinal features of 
whiplash injury. 83 Injury to the upper cervical segments may 
cause pain referred to the neck or the head and presents as 
neck pain or headache. Injury to the lower cervical segments 
may cause pain referred to shoulder and or arm. Patients may 
also develop visual disturbances, possibly due to vertebral, 
basilar, or other vascular injury, or injury to the cervical sym­
pathetic chain.81 

After acute injury most patients recover rapidly: 80% are 
asymptomatic by 12 months, 15% to 20% remain sympto­
matic after 12 months, and only 5% are severely affected.83 

However this last group of patients generates the greatest 
health care costs. 

Clinical Presentation 
On history, patients describe a typical rear-end impact motor 
vehicle accident with hyperextension of the neck followed by 
hyperflexion. Pain in the neck may be immediate or may be 
delayed hours or even days after the accident. Pain is usually 
felt at the base of the neck and increases over time. Patients 
report pain and decreased range of motion in the neck, which 
is worsened by motion or activity, as well as paresthesias or 
weakness in the upper extremities, dysphagia, or hoarseness. 

Physical examination may be negative if the patient is seen 
within hours of the accident. Over time, however, patients de­
velop tenderness in the cervical spine area, as well as de­
creased range of motion and muscle spasm. Neurologic ex­
amination of the upper extremity should include assessment 
of motor function and grip strength, sensation, deep tendon 
reflexes, and range of motion (especially of the neck and 
shoulder). 



Diagnosis 
Findings on plain radiographs are usually minimal. Five views 
of the cervical spine should be obtained: anteroposterior.laleral, 
right and left obliques, and the odontoid view. Straightening of 
the cervical spine or loss of the nonnal cervical lordosi~ may 
be due to positioning in radiology, muscle spasm, or derange­
ment of the skeletal alignment of the cervical spine. Radiographs 
should also be examined for soft: tissue swelling anterior to the 
C3 vertebral body, which may indicate an occult fracture. Signs 
of preexisting degenerative changes such as osteophytic 
changes, disc space narrowing, or narrowing of the cervical 
foramina are also common. Electromyography and nerve con­
duction velocity tests should be considered if pare!'.thesias or 
radicular pain are present. Technetium bone scan is very sensi­
live in detecting occult injuries. However. whiplash injuries usu­
ally cause soft tissue injuries that are not demonstrable with most 
of these studies. For example, MRI of the brain and neck of pa­
tients within 2 days of whiplash injury shows no difference be­
tween subjects and controls. M Therefore, CT or MRI should be 
reserved for patients with neurologic deficit, intense pain within 
minutes of injury, suspected spinal cord or disc damage, sU')­
pected fracture, or ligamentous injury.Rl.82 

Management 
Many patients recover within 6 month~ without any treatment. 
However, treatment may speed the recovery process and limit 
the amount of pain the patient experiences during recovery.82 

Rest. While rest in a soft cervical collar has been the tradi­
tional treatment for patients with whiplash injury, recent stud­
ies indicate that prolonged rest (i.e., 2 weeks or more) and/or 
excessive use of the soft cervical collar may be detrimental 
and actually slow the healing proce~s.85 Initially, patients 
~hould be treated with a brief period of rest and protection of 
the cervical spine, usually with a soft cervical collar for 3 or 
4 days. The collar holds the neck in <;light flexion; therefore, 
the widest part of the cervical collar should be worn posteri­
orly. The cervical collar is especially useful in alleviating pain 
if worn at night or when driving. If used during the day, it 
should be worn I or 2 hours and then removed for a similar 
period in order to preserve paracervical muscle conditioning. 
The soft cervical collar should not be used for more than a 
few days; early in the course of treatment, the patient should 
be encouraged to begin mobilization exercises for the neck.SI 

Medications, NSAIDs are effective in treating the pain and 
muscle spasm caused by whiplash injuries. Musclc relaxants 
are a useful adjunct, especially when used nightly, and should 
be prescribed in a time-limited manner. Narcotics are usually 
not indicated in the treatment of whiplash injuries. 

Physical Therapy. A treatment protocol with proven success 
involves early active range of motion and strengthening ex­
ercises.86 Patients are instructed to perform gentle rotational 
exercises 10 times an hour as soon as symptoms allow within 
96 hours of injury. Patients who comply with early active 
treatment protocols report significantly reduced pain and a 
significantly improved range of motion. 
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Physical modalities alleviate symptoms of pain and mus­
cle spasm. Early in the course of whiplash injuries, heat 
modalities for 20 to 25 minutes, every 3 to 4 hours, are use­
ful. However. excessive use of heat modalitie~ can actually 
delay re(;()very. Later in the course of whiplash injury, usu­
ally 2 to 3 days alter injury, cold therapy is indicated to de~ 
crease muscle spasm and pain. Range of motion exercises fol­
lowed by i5.ometric strengthening exercises should be initiated 
early in the therapy of whiplash injuries, even immediately 
after injury. Patients should be given specific instructions re­
garding neck exercises and daily activities. Patient education 
programs regarding exercises, daily activities, body mechan­
ics, and the use of heat and cold modalities, are also helpful. 
The patient should be encouraged to remain functional in spite 
of pain or other symptoms. Any increase in pain following 
exercise should not be seen as a worsening of the injury. Pro­
longed physiotherapy should be avoided, because it reinforces 
the sick role for the patient.:;;1 

Mllitimodal treatments maximize success rates after cervi­
cal whiplash injury.82 The goals oftherapy are to restore nor­
mal function and promote early return to work. Physical ther­
apy is used to reduce inappropriate pain behaviors, strengthen 
neck musculature, and wean patients off usc of a soft cervi­
cal collar. Occupational therapy is used to facilitate the pa­
tient's return to normal functioning in the workplace. Neu­
ropsychological counseling may be helpful for some patients. 

Intraarticular Corticosteroid Injection. Intraarticular injec­
tion of conicosteroids is not effective therapy for pain in the 
cervical spine following whiplash injury P 

Prognosis 
Most patienls with whiplash injuries have negative diagnos­
tic 5.tudies but improve. although slowly and irregularly. Pa­
tients benefit from a program of rest. immobilization, neck 
exercises, and return to function. At 2-year follow-up, ap­
proximately 82% of patients with whiplash injury can expect 
to be symptom-free. Patients with persistent symptoms are 
older, have more signs of spondylosis on cervical radiographs, 
and probably :'lu~tained more severe initial injuries. Patients 
symptomatic at 2-year follow-up initially reported more pain, 
a greater variety of pain symptoms, had higher rates of pre­
traumatic headache, and had more rapid onset of postinjury 
symptoms. Symptomatic and asymptomatic patients were 
similar with regard to gender, vocation, and psychological 
variables.!':R Some patients who sustain a whiplash injury 
never recover completely, probably due to a combination of 
the <;everity of the injury, underlying cervical abnormalities, 
and psychosocial factors.xl 
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Because of the functional importance of the upper extrentity 
to human activity, patients with injuries in this region fre­
quently require diagnostic and therapeutic assistance from the 
family physician. A working knowledge of basic anatomy is 
helpful for establishing a differential diagnosis for upper ex­
tremity complaints. This chapter discusses common disorders 
in this region, but there are many unusual problems that may 
also present in an office situation. 

Clavicle 
The clavicle is the connecting strut that links the arm aud 
shoulder with the axial skeleton. The clavicle is anchored me­
dially by the sternoclavicular and costoclavicular ligaments, 
while the acromioclavicular and coracoclavicular ligaments 
anchor it to the scapula. A thorough examination of any shoul­
der injury should include palpation of the clavicle and eval­
uation of the acromioclavicular (AC) and the sternoclavicu­
lar (SC) joint motion. 

Clavicular Fractures 
Fractures of the clavicle are often due to a direct blow on the 
shoulder or occasionally to a fallon an outstretched arm. I They 
account for 5% of all fractures. Eighty percent of clavicular 
fractures occur in the ntiddle third of the clavicle, especially 
at the junction of the middle and distal thirds.2 Even when sig­
nificant displacement or angulation is present, these fractures 
heal well with minirnal intervention. A figure-of-eight sling or 
commercial clavicular strap, worn for 3 to 4 weeks by chil­
dren and 6 weeks by an adul~ provides effective immobiliza­
tion and allows bony union. l The patient is advised that a per­
manent bump may become noticeable at the site of callus 
fannation. Unless there is initial neurovascular injury, opera­
tive intervention or reduction is almost never required for frac­
tures in the ntiddle of the clavicle. Fractures of the distal third 

(15% of clavicular fractures) sometimes require surgery. 
Nondisplaced fractures that do not involve the AC joint heal 
without difficulty using the treatment outlined above. When a 
displaced or intraarticular fracture causes persistent pain, re­
section of the distal clavicle may be needed to alleviate dis­
comfort. Fractures of the medial head of the clavicle (5% of 
fractures) or posterior dislocations at the sternoclavicular joint 
are fortunately rare. These injuries, caused by a direct blow to 
that region, may create a medical emergency by compressing 
the great vessels or compromising the airway. Immediate el­
evation of the impacted segment and urgent cardiothoracic or 
orthopedic consultation are recommended. 

AC Joint Dislocations 
Dislocations of the AC joint result from a direct fall onto the 
anterior shoulder. Management of this condition is detennined 
by the extent of the dislocation. Specific treatment for this 
problem is covered in Chapter 52. 

AC Joint Arthritis 
With advancing age, there is an increased risk of AC joint 
arthtitis. which may be interpreted as shoulder pain. Careful 
questioning frequently reveals a prior injury such as a grade 
I or II AC joint dislocation. Another potential source of in­
jury is with extensive weight lifting. Degeneration of the car­
tilaginous meniscus may contribute to loss of AC joint in­
tegrity. On physical examination the patient is point tender 
over the AC joint. Forward flexion of the ann to 90 degrees 
followed by adduction of the shoulder, so the haud touches 
the contralateral shoulder (the crossed ann adduction test) 
compresses the AC joint and therefore reproduces the pain. 

Initial treatment of AC joint arthritis includes rest, ice, and 
nonsteroidal antiinflaunnatory drugs (NSAIDs). A corticos­
teroid injection into the AC joint using an anterior and supe­
rior approach may provide some benefit. 3 For cases unre-



sponsive to conservative management, resection of the distal 
clavicle can alleviate persistent pain. 

Scapula 
Isolated injuries to the scapula are rare, but occasionally a di­
rect blow over the involved area results in a fracture.4 Be­
cause of the high impact involved, scapular fractures are fre­
quently associated with other thoracic injuries such as rib 
fractures and pneumothorax. Treatment for fractures of the 
body of the scapula include immobilization with a sling 
until subsidence of pain within 2 to 4 weeks, followed by pro­
gressive exercises. If the acromion or glenoid is fractured, or­
thopedic referral is necessary because of potential implica­
tions to shoulder mobility and function.4 

Shoulder 
As the pivotal connection between the upper extremity and 
the axial skeleton, the shoulder is a frequent source of mus­
culoskeletal problems. Its great range of motion is available 
only at some compromise to bony stability. Most shoulder 
stability is provided by the periarticular soft tissues. A care­
ful physical examination attempts to identify which compo­
nents are contributing to a specific problem. Disorders ex­
trinsic to the shoulder may also cause referred pain to this 
area. An evaluation of the cervical spine should be included 
for any problem presenting as shoulder pain. 

Functionally, the shoulder is composed of four joints: ster­
noclavicular, acromioclavicular, glenohumeral, and scapu­
lothoracic articulation. The major joint is the glenohumeral 
joint, in which the humeral head is three times larger than the 
glenoid socket. A fibrocartilaginous glenoid labrum provides 
depth to the socket and adds stability. During overhead mo­
tion of the arm the humeral head is maintained in the socket 
by the four muscles of the rotator cuff. Originating from the 
scapula, these muscles maintain fixation of the humeral head 
and, based on their humeral insertion, assist in various arm 
motions. The supraspinatus assists in abduction and forward 
flexion, the infraspinatus and teres minor create external ro­
tation, and the subscapularis causes internal rotation. Also vi­
tal for proper shoulder motion are the scapulothoracic mus­
c1es (rhomboid, trapezius, serratus anterior) and the deltoid.5 

Traumatic Dislocation of the Shoulder 
Anterior Dislocation 
The major traumatic injury to the shoulder is dislocation of 
the humerus from the glenohumeral joint. About 95% of such 
dislocations are anterior,6 caused by resisted force to the arm 
when the shoulder is abducted and externally rotated. Exam­
ination of this injury reveals a squaring of the shoulder, loss 
of the roundness of the deltoid muscle, prominence of the 
acromial edge, and an anterior mass, which is the humeral 
head. The arm is held in slight external rotation and abduc­
tion. Before reduction is attempted, a neurovascular exami­
nation assesses function of the anterior axillary nerve, which 
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can be demonstrated as absent sensation over the deltoid re­
gion and loss of deltoid contraction. This injury, present with 
up to 30% of dislocations, is usually a transient neuropraxia 
that requires several weeks for neurologic recovery. 

If neurologic evaluation of the dislocation reveals no other 
abnonnality, immediate reduction is acceptable. A number of 
maneuvers have been described to relocate the shoulder.4 Ini­
tial attempts emphasize gentle longitudinal traction on the arm 
while passive abduction and external rotation is perfonned. 
If there has been delay since the dislocation, narcotic anal­
gesia is usually required to overcome muscle spasm. Most im­
portant with any maneuver is the caution that excessive 
torquing of the humerus must be avoided, as it may lead to 
brachial plexus injury or humeral fracture. 

After relocation and repeat neurovascular evaluation, the pa­
tient is placed in a sling for a period of immobilization. A re­
habilitation program is then instituted to strengthen the sup· 
portive musculature, restore motion, and prevent recurrent 
dislocation. Young patients, especially those under age 20, are 
at increased risk of recurrence (75-95%)' and require 2 to 3 
weeks of immobilization before rehabilitation. For adolescents 
and young adults, failure to undergo and continue a satisfac­
tory rehabilitation program is a frequent cause of recurrent dis­
locations. A shoulder stabilization procedure is often necessary 
for recurrent dislocators. In those over age 50, the risk of re­
current dislocation is much less (10%), but the increased risk 
of adhesive capsulitis and frozen shoulder requires that early 
shoulder motion be emphasized.s In this population an exer­
cise program should be instituted after only I week of immo­
bilization. Occasionally, especially in the elderly, there is an 
associated avulsion fracture of the greater tuberosity. 

Subluxation 
A more subtle problem is transient subluxation of the 
humerus, where the humeral head comes partially out of the 
anterior glenoid rim but then spontaneously reduces. 
Roentgenographic findings are negative, but the patient de­
scribes a transient "dead arm" feeling for several minutes af­
ter the initial injury. Later there may be persistent pain in the 
posterior shoulder due to a tear in the glenoid labrum. On 
physical examination a positive apprehension sign is noted, 
with pain when the shoulder is passively placed in abduction 
and externally rotated. A tear in the glenoid labrum may be 
a reason for chronic instability of the shoulder. 

Those who experience a subluxation should undergo an ag­
gressive rehabilitation program to prevent progression to dis­
location. The advent of shoulder arthroscopy has improved 
the evaluation of patients with this problem. 

Posterior Dislocation 
Posterior dislocations comprise only 3% of shoulder disloca­
tions but are missed on initial roentgenograms as often as 60% 
to 80% of the time" They should be particularly suspected if 
there is a history of seizures, alcohol use, or electrical injury. 
On physical examination the arm is held in internal rotation, 
rather than the external rotation of anterior dislocation. 
Orthopedic consultation should be obtained if this injury is 
suspected. 
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Periarticular Shoulder Problems 
Most shoulder problems involve the soft tissue periarticular 
shoulder structures rather than the glenohumeral joint. Be­
cause these supporting structures are vital to shoulder stabil­
ity, a small injury to one component may cause significant 
problems in the motion and function of the shoulder. Classi­
fication is made difficult by the frequent overlap of these prob­
lems. At times one of the following specific periarticular 
shoulder problems is identified. 

Rotator Cuff Injuries 
Problems associated with the rotator cuff are the most frequent 
causes of shoulder problems. Impingement occurs chiefly in 
the supraspinatus as it courses underneath the acromion and 
coracoacromialligarnent. Although this injmy is most common 
in young athletes who engage in throwing or racquet sports, 
impingement may occur in anyone involved with overhead 
work or repetitive upper extremity motion. Evaluation of im­
pingement syndromes is discussed in Chapter 52. 

As a result of chronic impingement, the rotator cuff may 
tear. Cuff tears are more common in middle-aged or elderly 
individuals, often due to a hypovascular supply of the 
supraspinatus tendon as it inserts on the humerus.9 One hall­
mark of cuff tears is continuous pain, especially at night, 
which may radiate down the lateral humerus. Examination 
of the patient with a rotator cuff injury reveals painful or 
limited active abduction (between 60 and 120 degrees). 
where the cuff comes in greatest contact with the overlying 
acromial arch.9 With a significant cuff tear, the patient is 
frequently unable to hold the ann in 90 degrees of abduc­
tion. Atrophy may develop in the supraspinatus or infra­
spinatus muscles of the scapula. If a cuff tear is suspected, 
orthopedic referral with arthroscopy or magnetic resonance 
imaging (MRI) is indicated to delineate potential surgical 
cases. With any cuff injury an extensive rehabilitation pro­
gram of 3 to 6 months is needed to gain full motion and 
strength. 

Subacromial Bursitis 
The subacromial bursa separates the deltoid muscle from the 
underlying rotator cuff. Initation of adjacent structures, most 
commonly impingement of the rotator cuff, results in in­
flammatory bursitis. Often there is a history of overuse or 
trauma followed by pain and limited active motion. Aspira­
tion of excessive bursal fluid followed by corticosteroid in­
jection using a subacromial lateral or posterior approach can 
provide dramatic relief of this problem.3 Adequate volume of 
injection [5 to 10 cc lidocaine (Xylocaine) plus corticosteroid] 
should be used to optimize injection results. 

Calcific tendonitis, usually within the supraspinatus inser­
tion, may cause an acute inflammatory reaction of the over­
lying subacromial bursa. Roentgenograms demonstrate a cal­
cific deposit superior and lateral to the humerus. The severe 
pain can be relieved by needle aspiration of the calcific mass 
along with a lidocaine and corticosteroid injection of the 
bursa. Occasionally surgical excision of the calcific deposi­
tion is required.lO 

Bicipital Tendonitis and Rupture 
The long head of the biceps tendon. which is palpable in the 
bicipital groove, may be irritated as it courses through the 
glenohumeral joint and below the supraspinatus tendon to its 
attachment at the superior sulcus of the glenoid. Isolated pain 
over the long head of the biceps tendon suggests this prob­
lem, although usually there is more diffuse tenderness in­
volving the entire subacromial region. The short head of the 
biceps tendon attaches to the coracoid process and is rarely 
involved in inflanunatory problems of the shoulder. In most 
cases rupture of the long head of the biceps tendon occurs as 
a result of advanced impingement in middle-aged or elderly 
patients. There is a sudden pop associated with a heavy iso­
metric flexion of the arm such as lifting a heavy object with 
that arm. The patient experiences mild discomfort with ec­
chymosis in the upper arm and a palpable bulge of the biceps 
muscle mass. Because the short head remains intact, treat­
ment is symptomatic as little functional loss occurs. I 1 Surgi­
cal repair is a rare consideration. Rupture of the distal inser­
tion of the biceps tendon can also occur, with pain in the 
antecubital region. In contrast to proximal long head tear, this 
injury does warrant surgical repair. 11 

Glenohumeral Disorders 
As a non-weight-bearing area, the true glenohumeral joint is 
subject to less mechanical stress than the lower extremity. When 
arthritic changes occur, there may have been a prior local in­
jury. Inflammatory arthritis, with erosive cbanges of the gleno­
humeral joint and joint effusion, may occur, especially with se­
vere rheumatoid arthritiS.12 Treatment for any degenerative 
arthritis is primarily aimed at relief of pain and inflammation. 
Surgical intervention with joint replacement is possible, but 
functional results are not as satisfactory as with knee and hip 
joint replacement, and the major goal should be relief of pain. 

Adhesive Capsulitis 
A poorly understood entity, adbesive capsulitis (also tenned 
frozen shoulder or periarthritis) is characterized by a progres­
sive, painful restriction of shoulder motion. A primary frozen 
shoulder has no apparent initiating event, is more common in 
the nondominant shoulder of women ages 40 to 60, and is bi­
lateral in 20% of cases.13 When there is a secondary cause of 
shoulder stiffness, such as immobilization, cuff injury. or 
trauma, the prognosis may not be as good, with permanent loss 
of shoulder motion. Initial treatment for either kind includes 
NSAlDs. joint injection. and an aggressive physical therapy 
program. For refractory cases other management options in­
clude manipulation under anesthesia or shoulder arthroscopy 
to lyse adhesions and enhance shoulder motion.14 

Osteonecrosis 
Although less common than osteonecrosis (avascular necro­
sis) of the femoral head, osteonecrosis of the humeral head 
may be caused by a number of illnesses such as alcoholism, 
sickle cell disease, systemic lupus erythematosus, and long­
term steroid use. IS Bone scan or MRI may be used for early 
diagnosis, as radiographs do not show subchondral collapse 



Fig. 110.1. This impacted humeral fracture 
in an elderly women is neither displaced nor 
severely angulated. It was successfully man­
aged with an arm sling for a week followed 
by range-af-motion exercises and a course of 
physica l therapy. 

and humeral head flattening until later in the disorder. Treat­
ment includes rest, analgesics, physical therapy for motion, 
and in severe cases joint replacement. 

Humerus 
Proximal humeral fractures occur in elderly patients who fallon 
an outstretched arm, with the fracture line at the surgical neck 
of the humerus. Although these fractures are frequently im­
pacted, 80% of proximal humeral fractures are nondisplaced.4 

Because brachial plexus injury is possible, neurovascular ex­
amination is important with special attention to the axillary 
nerve. If there is less than I cm displacement and less than 45 
degrees angulation, treatment is nonoperative (Fig. 110.1). A 
shoulder immobilizer is provided for I to 2 weeks, after which 
a sling is worn for another 2 weeks. Ifi The major complication 
of these fractures in the eldcrly is loss of joint mobility, and an 
early exercise program beginning during the second week is im­
portant to maximize shoulder function. Even with rehabilitation 
some loss of shoulder abduction can be expected. 

When a fracture involves the greater or lesser tuberosity or 
is associated with a humeral head dislocation, there is greater 
risk of long-tenn sequelae due to rotator cuff malfunction, 
and orthopedic consultation should be obtained. With trauma 
to the humeral shaft, which occurs in young active patients, 
the integrity of the adjacent radial nerve should be tested. 

Elbow 

Fractures of the Radial Head 
One common uncomplicated elbow injury is a fracture of the 
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through a complete range of motion. The only roentgeno­
graphic evidence for fracture may be a posterior fat pad sign, 
which occurs when blood that has entered the joint space dis­
places the rat pad posteriorly (Fig. 110.2). 

proximal radial head. The history of a raU on an outstretched Fig. 110.2. Fat pad signs. A nondisplaced radial head 
hand accompanies a patient who is reluctant to pronate the fracture with both a posterior (P) and a prominent ante­
hand or to flex the elbow beyond 90 degrees. '7 Radiologic rior (A) fat pad evident on this lateral view. The posterior 
examination of the radial head, especially on the lateral film, fat pad is indicative of blood in the joint space from an 
is important when the patient is unable to move the elbow. occult fra cture, displacing the fat from the joint space. 
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Management of a nondisplaced radial head fracture em­
phasizes pain relief and, in adults, early mobilization. A sling 
and posterior elbow splint are worn for J to 2 weeks, after 
which range of motion (ROM)-exercises are begun while the 
protective sling is worn for another week. 16 Follow-up of the 
patient is important for this seemingly trivial problem, as it 
may take several months for the patient to regain full elbow 
motion. If displacement of the head or severe angulation has 
occurred in a child, operative repair may be necessary be­
cause the radial head is necessary to provide adequate length­
ening of the radius. In adults with radial head displacement 
or comminution, excision of the radial head is possible to 
pennit adequate pain-free motion at the elbow. 

Epicondylitis 
Epicondylitis, a frequent elbow complaint, is caused by in­
flammation of the lateral or medial epicondyle. Although its 
diagnosis and treatment are covered in Chapter 52, the clini­
cian must understand that epicondylitis is not always related 
to sports participation. Obtaining an accurate history usually 
identifies a causative action related to the patient's vocational 
or recreational activities. 

Radial Head Subluxation 
The most common elbow complaint in children, known as 
nursemaid's elbow, occurs when sudden longitudinal traction 
on the wrist or ann causes the annular ligament to become 
partially entrapped in the radiohumeral joint. The child 
younger than 4 years old presents with a painful elbow held 
in pronation. Gentle rotation of the hand to a supinated posi­
tion while pressure is applied over the radial head results in 
a palpable "click" as the radial head is reduced. IS There is 
immediate pain relief with full use of the elbow. Radiographs 
are not necessary; positioning for the radiograph may actu­
ally cause reduction of the subluxation. To prevent recurrence, 
parents and caregivers should be educated about the injury 
mechanism for this benign entity. 

Olecranon Bursitis 
Either a single traumatic blow to the elbow or repetitive mi­
crotrauma such as leaning on the elbow may result in swelling 
over the posterior aspect of the elbow. When there is marked 
inflammation, a septic bursitis is suspected. Treatment for a 
septic bursitis includes surgical drainage of the bursal fluid 
and intravenous antibiotics. Staphylococcus aureus is the 
most common infecting organism. For a simple noninfected 
bursitis, aspiration of clear, straw-colored fluid can be fol­
lowed by a tight pressure dressing applied to prevent fluid 
reaccumulation.19 When recurrent bursitis results in a thick­
ened fibrotic mass, the only recourse may be surgical exci­
sion of the entire bursa. 

Wrist 

Fractures of the Distal Radius 
Because of the close proximity to the radiocarpal joint, frac­
tures of the distal radius are considered wrist injuries. In chil-

Fig. 110.3. Buckle (torus) fracture. A small cortical dis­
ruption is visible in the metaphys is of the distal radius. 

dren the most common injury is the buckle, or torus, fracture, 
which occurs with a fall onto an outstretched hand. Radi­
ographic findings may be subtle, with only a slight conical 
disruption of the extraarticular radius seen on the lateral film 
(Fig. 110.3). Treatment is a short ann cast for 3 weeks; func­
tional return is excellent.2o 

When a child presents with a "sprained wrist," evaluation 
must be done carefully, as the growth plates are weaker than 
ligaments during this period of rapid growth. With normal 
roentgenograms and tenderness over the epiphyseal plate, a 
Salter I fracture is presumed, and a short arm cast is applied 
for 2 to 3 weeks.2o 

In adults the most common radial fracture is a Colles' frac­
ture, which occurs when patients over age 50 fall onto an out­
stretched hand. The "silver fork" deformity is caused by dor­
sal displacement of the distal fragment. The ulnar styloid may 
also be fractured. Reduction of a Colles' fracture may be at­
tempted, but the physician must be aware of potentia] com­
plications of thi s fracture, including median or ulnar nerve 
compression. damage to the flexor or extensor tendons, and 
radioulnar joint arthritis. 

Nondisplaced distal radial fractures that are nonaIticular 
can usually be treated with cast immobilization for 6 weeks 
in adults. Low-impact intraarticular nondisplaced fractures in 
the elderly may also require only cast immobilization, al­
though the patient is advised that some residual arthriti s may 
OCCUr. 16 For other displaced fractures or intraarticular radial 
fractures in young patients, treaunents such as percutaneous 



pinning or open reduction internal fixation may be required 
to minimize long-tenn problems in the joint. 

Carpal Fractures 
Sixty percent of carpal bone fractures involve the scaphoid 
(or carpal navicular) bone. The injury mechanism is a fallon 
an outstretched hand, usually in an adolescent or young adult. 
The location of the fracture detennines the likelihood of com­
plications. Distal (5%) and middle (waist) scaphoid fractures 
(80%) carry a good prognosis for healing, whereas proximal 
(15%) fractures have an incidence of nonunion or avascular 
necrosis as high as 30% to 50% due to a poor blood supply. 

Although a scaphoid fracture is usually identified on a pos­
teroanterior view with the wrist in ulnar deviation, occasion­
ally the fracture is not evident on the initial films. Patients 
with a ''wrist sprain" who have tenderness over the scaphoid 
tubercle (palmar hand surface) or pain in the anatomic snuff­
box, located between the extensor pollicis brevis and exten­
sor pollicis longus tendons, should be immobilized in a short 
ann cast or splint for 7 to 10 days, at which time repeat films 
usually demonstrate the fracture. If tenderness continues but 
plain films remain negative, a bone scan or tomograms may 
be needed to confirm a suspected fracture. Because of the high 
risk of nonunion, scaphoid fractures require prolonged 
immobilization. Clinical opinion varies regarding use of a 
long ann cast versus a short arm cast, but in general a short 
ann cast applied for 8 to 12 weeks is acceptable for uncom­
plicated nondisplaced middle or distal fractures of the 
scaphoid.16 The longer time frame is necessary to allow ad­
equate bone healing and to prevent nonunion or avascular 
necrosis. For patients with a proximal fracture or for those 
with a treatment delay, orthopedic consultation may be wise 
because of the high incidence of long-tenn sequelae.21 Any 
scaphoid fracture with displacement more than I mm or an­
gulation more than 20 degrees is regarded as unstable and 
should also be referred for surgical treatment. 

Other fractures of the carpal bones are uncommon and fre­
quently require special radiographic views or tomograms for 
identification. A meticulous examination of the painful area 
indicates which carpal bones are likely to be involved. Be­
cause serious sequelae are common, including ulnar or me­
dian neuropathy and chronic wrist stability, orthopedic inter­
vention is usually needed. 

Wrist Instability 
Although fractures of the carpal bones are unusual, sprains 
and other minor traumatic wrist injuries are common. A num­
ber of serious wrist injuries and carpal instabilities have been 
described as physicians have gained greater appreciation for 
the complex interactions of other ligaments and multiple ar­
ticulations within the carpal complex. Roentgenography may 
be helpful for delineating certain problems, such as lunate and 
perilunate dislocations and scapholunate dissociations. iO 

More sophisticated procedures, such as arthrography or MRI, 
may be required to identify other complex problems. Because 
there may be difficulty distinguishing a serious wrist injury 
from a minor sprain, the physician should be suspicious of 
wrist injuries that fail to resolve within a 3- to 4-week period. 

110. Disorders of the Upper Extremity 937 

In these circumstances an orthopedic consultation is wise to 
ensure that no significant injury has been overlooked. 

TFCC Injuries 
The triangulofibrocartilage complex (TFCC) is a small menis­
cus located distal to the ulna. This tissue serves to absorb im­
pact to forces on the ulnar aspect of the wrist. Injuries can be 
acute, due to a sudden impact, or chronic, due to repetitive 
loading such as gymnastics. As with carpal instability, the 
physician should be suspicious of TFCC injuries when ulnar 
wrist pain does not respond to 3 to 4 weeks of splinting. Or­
thopedic consultation, frequently with MRI, may be required 
to identify the specific problem.22 

De Quervain's Tenosynovitis 
A stenosing tendonitis, de Quervain's tenosynovitis, occurs 
in the first extensor compartment of the wrist, comprising the 
abductor pollicis longus and extensor pollicis brevis. As these 
tendons cross the radial styloid, thickness and swelling may 
occur. The patient complains of radial wrist pain, and there 
is often an occupational or vocational history of repetitive 
hand motion, such as knitting or sewing. 

The diagnosis is confmned by the Finkelstein test, as fol­
lows: After passive adduction of the thumb into the paho, ul­
nar deviation of the wrist elicits a sharp pain that reproduces 
the patient's symptoms. Initial treatment should include a cor­
ticosteroid injection into the tendon sheath. Other treatment 
options include rest, antiinflammatory medications, and a 
thumb spica splint. On occasion, surgical release of the ten­
don sheath is required for symptomatic relief.23 

Intersection Syndrome 
Inflammation can also occur at the crossover of the first and sec­
ond extensor compartments of the wrist, located 4 to 8 cm prox­
imal to the distal radiuS.24 Pain and tenderness are noted in this 
region, and the problem occurs as an overuse syndrome from 
repeated wrist extension. This anatomy should be distinguished 
from the more distal de Quervain's tenosynovitis. Initial treat­
ment should include a thumb spica splint and antiinflammatory 
medications. Corticosteroid injection is useful for those who do 
not respond to splinting.2S This is a contrast to de Quervain's 
tenosynovitis where injection is the preferred initial treatment. 

Carpal Tunnel Syndrome 
The most common compression neuropathy of the upper ex­
tremity, carpal tunnel syndrome, is discussed in the Chapter 67. 

Hand 

Metacarpal Fractures 
The most common hand fracture is a "boxer's fracture" caused 
by impaction force and resulting in a fracture of the distal 
neck of the fifth metacarpal. Because of the mobility of the 
fourth and :fifth metacarpals, volar angulation of the distal 
fragment of less then 40 degrees is acceptable without the 
need for bone manipulation.2S 
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Whereas angulation is acceptable, a rotation injury around 
the longitudinal axis of any metacarpal necessitates orthope­
dic referral for surgical pinning. For a boxer' s fracture with 
mild angulation, an ulnar gutter or volar splint with the 
metacarpophalangeal (MCP) joint at 90 degrees is applied for 
3 to 6 weeks.25 Midshaft fractures of the fifth metacarpal may 
be handled in a similar manner if angulation is less than 20 
degrees. Nondisplaccd fractures of the second and third 
metacarpals can be treated with a short ann cast, but careful 
physical examination must be perfonned to ensure that there 
is no rotation or angulation present. as these bone problems 
necessitate surgical correction. The unusual fracture thai in­
volves either the articular surface of the metacarpal base or 
metacarpal head mandates orthopedic consultation because of 
the potential for later arthritic complications. 16 

Fractures of the thumb metacarpal require surgical correc­
tion if they are intraarticular, such as Bennett's fracture (with 
proximal dislocation of the metacarpal) or Rolando' s fracture 
(a comminuted imraarticular fracture of the metacarpal base). 
These injuries are Jess common than the extraarticular 
metacarpal fracture of the thumb, which if not angulated more 
than 30 degrees may be treated with a short ann thumb splint 
cast with the thumb in a flexed position.26 

Infections 
Palmar Hand Infections 
Infections of the palmar hand surface are potential disasters. 
Bacteria can get underneath the dennal layer and then track 
along the flexor tendon sheaths. In this high glucose medium, 

A 

the infection can spread rapidly and damage the flexor ten­
dons with subsequent permanent hand impainnent. Pain, ten­
derness, or swelling of the palmar surface suggests a deep 
hand infection , as does a recent history of minor trauma. Ev­
idence of a palmar space infection mandates tetanus prophy­
laxis and intravenous antibiotic treatment with early orthope­
dic consultation for possible drainage.27 Many physicians 
believe that animal bites to the palmar region of the hand war­
rant prophylactic antibiotic treatment to prevent complica­
tions (see Chapter 47). 

Dorsal Hand Infections 
Infections of the dorsal hand may appear worse than palmar 
infections because of the dramatic swelling within the loose 
connective ti ssue, but the prognosis is good. Oral antibiotics 
and outpatient drainage are usually satisfactory. Before treat­
ment, however, the palmar space is inspected to ensure that 
the dorsal infection is not originating from a deep palmar in ­
fection that has ruptured to the dorsal surface.27 Lacerations 
near the MCP joints warrant special precautions, especially 
those of the fourth or fifth metacarpal. The usual history for 
this injury is an altercation in which the patient has punched 
another person in the teeth and sustained a human bite, which 
may extend into the joint space. The patient frequently denies 
this history on initial questioning. If unrecognized, the sub­
sequent infection may lead to joint destruction. When this in­
jury is suspected, a hand surgeon should be contacted to con­
sider operative debridement. A good rule to remember is that 
all lacerations over the MCP joints are human bites until 
proved otherwise. 

Fig. 110.4. Rotation deformity of the ring finger IA) indicates 
that surgical fixation is necessary to reduce the fracture . The ra­
diograph (8), with only mild angulation, de monstrates why clin­
ical examination for rotation is necessary for evaluating a fin­
ger injury. 



Dupuytren's Contracture 
Dupuytren's contracture, with thickening of the palmar fascia, 
results in asymptomatic contractures of the fingers primarily of 
the Mep joint.28 The problem often starts with the ring finger 
and progresses slowly to include other fingers. Although the 
etiology is unknown, there is a familial tendency with 
Dupuytren's contracture occurring more frequently in middle­
aged men of northern European descent. Pathologically. there 
is inflammation and subsequent contracture of the palmar 
aponeurosis, which may progress over years.28 Although many 
treaunenl modalities have been attempted. surgical excision of 
the contracted region has been the most effective approach. Ex­
cision is reserved for those who have some functional hand im­
pairment due to contracture formation. 

Finger 

Fractures 
Distal Tip Fractures 
Crush injuries to the tip of the finger cause pain because of 
the closed space swelling. Even when the fracture is com­
minuted, the fibrous septa provide stability during bone heal­
ing. Protective splinting of the tip for several weeks is usu­
all y satisfactory.29 When fracture fragments are severely 
displaced. soft tissue interposi tion may prevent adequate heal­
ing unless surgical correction is performed. For any fracture 
associated with a nail bed injury, the nail bed or matrix must 
be repaired to minimize aberrant nail growth. Subungual 
hematomas, with or without an underlying fracture, can be 
decompressed with an electrocautery device or heated paper 
clip, creating a hole at the distal tip of the lunula. For any 
open fracture, such as a nail bed injury or drained subungual 
hematoma. antibiotic coverage with a cephalosporin is indi­
cated to minimize the risk of osteomyelitis. 

Middle and Proximal Phalangeal Fractures 
All phalangeal fractures are examined carefully for evidence 
of angulation (by roentgenography) or rotation (by clinical 
examination).26 Angulated or rotated phalangeal fractures are 
inherently unstable and require orthopedic intervention (Fig. 
110.4). Nondisplaced extraarticular fractures of the middle or 
proximal phalanx can be managed ,by I to 2 weeks of immo­
bilization followed by dynamic splinting with "buddy taping" 
to an adjacent finger. 16 Large intraarticu lar fractures involv­
ing the middle or proximal phalanx are usually unstable frac­
tures. Small «25%) avulsion fractures of the volar middle 
phalangeal base are frequent problems seen in the office that 
occur with a hyperextension injury (Fig. 110.5). In addition 
to the fracture is disruption of the distal insertion of the volar 
plate, a structure that prevents hyperextension of the proxi­
mal interphalangeal (PIP) joint These injuries are managed 
by 2 to 3 weeks of immobilization with 20 to 30 degrees of 
flexion at the PIP joint, which allows maximal length of the 
collateral PIP joint ligaments and permits early finger reha­
hililation. A buddy-taping program during activity or sports 
should continue for an additional 4 to 6 weeks. A gauze pad 
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Fig. 110.5. This fracture of the middle phalanx implies 
that the distal vo lar plate has been disrupted. A combi­
nation of splinting and buddy taping for several weeks is 
required to a llow the volar plate to heal. 

should be placed between the fingers in order to prevent skin 
maceration. Failure of the volar plate to heal properly may 
result in a swan neck deformity at the PIP joint. 

PIP Joint Dislocations 
With sudden hyperextension the middle phalanx may dislo· 
cate dorsal to the proximal phalanx. This dislocation is eas­
ily reduced by gentle traction on the finger followed by flex­
ion of the PIP joint. Because dislocation results in disruption 
of the distal volar plate. the PIP jOint should then be immo­
bilized for 3 to 6 weeks and managed as a volar plate injury 
as described above.30 Lateral joint sprains with mild insta­
bility «15 degrees of deviation) can also be managed with 
flexion splinting and subsequent buddy taping. Treatment of 
complete lateral dislocations and volar dislocations is more 
complex and controversial. 

Tendon Injuries 
Mallet Finger Injuries 
Forced flexion of the distal interphalangeal (DIP) joint on an 
extended finger avulses the extensor tendon as it inserts into 
the distal phalanx, and the patient cannot extend the distal 
phalanx. Orthopedic referral is indicated only if there is sub­
luxation of the DIP joint or if there is a large bone fragment 
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involving more than 25% of the articular surface. Usually the 
roentgenogram demonstrates either no fracture or a small 
avulsion fragment. This injury is treated by placing the DIP 
joint in extension for 6 to 8 weeks while the PIP joint is per­
mitted to move freely.29 A number of commercial or home­
made splints are available for application to either the dorsal 
or volar surface of the DIP joint. Constant prolonged splint­
ing is vital to pennit tendon healing. The patient is advised 
that flexion of the DIP joint even once before adequate repair 
will result in tendon avulsion and necessitate reinitiation of 
the entire process. During any splint change, care is exercised 
to maintain finger extension. Hyperextension of the joint is 
also avoided. as this position may lead to necrosis of the dor­
sal skin. 

Central Slip Injuries 
A laceration or crush of the extensor tendon over the dorsum 
of the PIP joint or a volar dislocation damages the central por­
tion of the extensor tendon. When this central slip is dam­
aged, subsequent flexion of the PIP joint results in a con­
tracture tenned a boutonniere deformity. Tenderness of the 
central slip region is an injury of this struclUre until proved 
otherwise. A dorsal avulsion of the middle phalanx requires 
orthopedic pinning.3o A potential central slip injury without 
fracture is treated by maintaining the PIP joint in extension 
for 2 to 6 weeks. The stiffness that results from collaterallig­
ament tightening is much easier to treat than is correction of 
an established boutonniere defonnity. 

Trigger Fingers 
As the flexor tendon courses through the hand. a nodular 
thickening at the Mep level may prevent free passage of the 
tendon. The cause is inflammation of the Al pulley, the first 
of five pulleys that guide the flexor tendon into the finger. 
Although the problem is located at the MCP level, the patient 
frequently complains of more distal pain at the interpha­
langeal (IP) joint of the thumb or PIP joint of the finger. Dur­
ing extension of the finger, there is a catching or locking of 
the PIP joint as the stenosed tendon becomes trapped in the 

pulley. Initial management is a tendon sheath injection with 
a small amount of glucocorticoid (e.g., 10 mg triamcinolone) 
directly into the stenosed area (Fig. 110.6). If the trigger fin­
ger persists, surgical release is necessary.)1 

Gamekeeper's Thumb 
Damage to the ulnar collateral 1igament that occurs with sud­
den hyperabduction is termed a gamekeeper's or skier's 
thumb. This ligament is vital for open grasp and pinch action 
of the hand. Swelling and tenderness of the ulnar side of the 
MCP joint suggest this injury. A roentgenogram of the thumb 
is obtained to ensure there is no fracture before the MCP joint 
is tested. To examine for instability, the MCP joint is stressed 
with the IP joint of the thumb in both extension and flexion. 16 
An unstable joint or a roentgenogram that shows a large avul­
sion fragment necessitates orthopedic referral for possible 
surgical exploration. Often the interposition of an adductor 
aponeurosis between the ends of the tom ligament (tenned a 
Stener lesion) prevents ligament healing unless surgery is per­
formed. Early repair of the ligament, within 1 to 2 weeks. op­
timizes return of hand function. If there is tenderness but the 
MCP joint is stable, a thumb spica splim or cast is applied 
for 2 to 4 weeks and the joint then reassessed for instability. 

Infections 
Paronychia 
A nail bed infection. paronychia is offen introduced by minor 
trauma such as manicuring or nail biting. Redness and swelling 
occur along the nail folds, and flucluance is common. Treat­
ment involves a scalpel incision between the nail fold and the 
nail plate with evacuation of pus; a finger block before inci­
sion is optional. The incision is made parallel to the nail plate 
to avoid damage to the germinal nail matrix. In the unusual 
event of a subungual abscess, more extensive surgery with par­
tial nail removal is required to drain the abscess. Because an 
acute paronychia usually involves Staphylococcus aureus a 
short course (5 to 7 days) of an antistaphylococcal antibiotic 
is often included. Chronic paronychia is often associated with 

Fig. 110.6. Injection of a trigger finger is performed 
into the A, pulley at the MCP level. The needle can 
be directed proximally (as shown) or distally. 



occupational water exposure, such as by dishwashers or bar­
tenders.32 The infecting organism is usually Candida albicans. 
Treatment usually includes nail excision. 

Felon 
Infection of the distal pulp space, or felon, is usually painful 
because of swelling within a closed space. Minor trauma of­
ten provides the nidus for infection. Surgical drainage is re­
quired to prevent loss of the entire pulp tissue or to prevent 
other complications such as osteomyelitis or tenosynovitis. 
Following a digital block, the felon is drained using one of 
several surgical techniques.33 A lateral incision or longitudi­
nal palmar incision is the most common. Incision of the ra­
dial side of the index and ulnar side of the thumb and little 
fingers is avoided to prevent sensory problems in these sen­
sitive areas. Packing material is placed and changed fre­
quently over the next several days, and oral antistaphylococ­
cal antibiotics are administered while the infection resolves. 

Tenosynovitis 
Infection of a flexor tendon sheath, although an uncommon in­
jury, requires early recognition to prevent serious complica­
tions. A position of finger flexion, swelling of the entire fin­
ger, and tenderness along the tendon sheath are common 
findings. The most specific physical fmding is severe pain with 
passive extension of the fmger, which leads one strongly to sus­
pect flexor tenosynovitis. In sexually active patients dissemi­
nated gonorrhea may also present as tenosynovitis. Emergency 
orthopedic consultation is suggested for suspected tenosynovi­
tis, as early debridement and aggressive care may allow sal­
vage of the hand, whereas treatment delay of even 24 hours 
may result in a dramatic loss of fmger or hand function.34 
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111 
Disorders of the Lower Extremity 

Kenneth M. Bielak and Bradley E. Kocian 

The lower extremities facilitate the maintenance of stature and 
balance, have intimate contact with the ground, and are re­
sponsible for movement over that ground. Thus injuries to the 
lower extremities are more frequent than those to the upper 
extremities. The bones and muscles of the lower extremity 
are relatively longer and stronger, and greater forces are re­
quired to disrupt the connections between them. This chapter 
provides basic infonnation on the history. mechanism of in­
jury, and testing procedures necessary to make an accurate 
diagnosis and fOITImlate a specific management plan for in­
juries to the lower extremity. The common injuries are de­
scribed in detail. Reference is made to uncommon and high­
impact injuries that should not be missed. Other systemic 
disorders and sports-related and pediatric injuries are covered 
in other chapters, though there is some degree of overlap. 

Hip and Pelvis 
Hip Fractures 
Aging is associated with reductions in muscle strength, in­
creased inactivity, and a diminished sense of balance. More­
over, the presence of concomitant medical disorders and their 
treatments are increased, which are factors that contribute to 
the increased incidence of falls and fracture of the hip in those 
65 years and older (see Chapter 24). Although hip fractures 
are a common malady of the elderly, anyone subjected to suf­
ficient forces to the hip can be affected. The overall incidence 
approximates 250,000 hip fractures per year in the United 
States. In 1996 there were 340,000 hospital admissions for 
hip fractures in th~ United States. I Hip fractures are associ­
ated with more deaths, disability. and medical cost than all 
other osteoporotic fractures combined. Osteoporosis is the 
biggest risk factor for hip fracture. Table 111.1 outlines the 
major risk factors for osteoporotic hip fracture. 

The incidence of hip fracture is directly related to t1;te num-

ber of risk factors present. In one study women with low bone 
density and more than five risk factors (Table 111.1)2 had a 
hip fracture incidence rate 27 times greater than that of women 
with fewer than three risk factors and normal bone density. 
Additionally, geometry (hip axis length) and architecture 
(Singh grade) further improve detennination of hip fracture 
risk.3 Simple measurements (reduced thickness of femoral 
shaft cortex, femoral neck cortex, reduction in an index of 
tensile trabeculae, and wider trochanteric region) on plain ra­
diographs were as predictive of risk for hip fracture as bone 
mineral density determinations.4 Dexa scanning has recently 
become an important tool in screening for osteoporosis. 

The best treatment for osteoporosis is prevention. Preven­
tive measures include hormone replacement therapy, exercise, 
alendronate, increased calcium intake, and calcitonins (see 
Chapter 122). Recently, combination therapies of estrogen 
and alendronate have yielded even greater increases in bone 
mineral density and are tolerated quite well.5 Certain facts are 
important to remember when considering the prescription of 
preventive measures: Short-term intervention late in the nat­
ural course of osteoporosis may have significant effects on 
the incidence of hip fractures6; hip fracture may be associ­
ated with reduced muscle strength rather than reduced body 
mass or fae,s; long-term heavy activity reduces the risk of 
hip fracture in postmenopausal women9; and height appears 
to be an important independent risk factor for hip fracture 
among American women and men.1O Factors that are protec­
tive [relative risk (RR) <I] against hip fracture in the elderly 
are an increase in weight after age 25 and routine walking for 
exercise. 

Fractures of the proximal femur can be classified as femoral 
neck, intertrochanteric, or subtrochanteric based on anatomic 
site. Fractures of the femoral neck (cervical or intracapsular) 
result from an indirect shear force on the angulated femoral 
neck (Fig. 111.1). They are found more commonly in the eld­
erly and have a high risk for complications, such as avascu-



Table 111.1. Risk Factors for Osteoporotic Hip Fracture 

Age >80 years 

Family history 
Maternal hip fracture 

Medical history 
Any fracture since age 50 
Poor health 
Hyperthyroidism 
Resting pulse > 80 bpm 

Current medication use 
Anticonvulsants 
Benzodiazepines 
Caffeine (> 2 cups of coffee per day) 

Anthropometries 
Current weight less than that at age 25 
Height at least 168 cm (5' 6") at age 25 

Inadequate activity 
On feet < 4 hours per day 
No walking for exercise 
Inability to rise from chair without using one's arms 

Visual impairment 
lowest quartile of distant depth perception (>2.44 SO) 
lowest quartile of visual contrast perception « 0.7 unit of 

contrast sensitivity) 

lar necrosis. Fractures of the neck of the femur are painful 
and can be associated with little bruising or swelling. It is im­
ponant to note that a nondisplaced fracture can be ambulated 
upon, albeit with some degree of pain. A displaced fracture 
of the hip causes shortening and external rotation. Extracap­
sular (intertrochanteric and subtrochanteric) fractures occur 
with direct trauma to the hip, resulting in immediate pain, in­
ability to ambulate, and generally significant loss of blood. Tn 
the elderly, trochanteric fractures have been associated with 
up to twice the short-tenn mortality of cervical fractures. In 
terms of measured bone mineral density (BMD), a relatively 
low trochanteric BMD or a high femoral neck BMD is asso-

Fig. 111.1. Femoral neck frac­
ture (intracapsular) with dis­
placement. (Courtesy of A. 
Alien, MD., Department of Ra­
diology, University of Ten­
nessee Medical Center.) 
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ciated with trochanteric hip fracture. I J Immediate referral for 
orthopedic surgery is necessary. Treatment options take into 
account the type and extent of fracture: cervical fractures in 
the elderly and significant displacements require hip replace­
ment, and extracapsular fractures respond well with repair and 
internal fixation. 

With suspected hip fracture and negative plain radiographs, 
magnetic resonance imaging (MRJ) demonstrated occult 
femoral and pelvic fractures in 37% and 23% of patients, re­
spectively.1 2 Through the use of an immediate MRI in a ques­
tionable hip fracture, the prolonged recumbency and inherent 
costs associated with awaiting a positive bone scan can be 
avoided. 13 Computed tomography (CT) scan can also be used 
for the diagnosis of hip fracture that is difficult to see on plain 
radiographs. 

Hip Dislocation 
Dislocation of the hip is usually the result of a motor vehicle 
accident or other severe trauma. Because of the relative strength 
of the femur in young people, hip dislocations are seen most 
commonly in young to middle-aged adults. Dislocations occur 
most commonly in the posterior direction (85-90%) but can 
also occur in an anterior or central direction. 

The type of dislocation is largely determined by the mech­
anism of injury or the driving force, such as the flexed hip 
and knee being driven into the dashboard during a motor ve­
hicle accident, forcing the hip to dislocate posteriorly. With 
a posterior hip dislocation, the physical examination shows a 
shortened leg that can be internally rotated and adducted. The 
radiographic examination includes an anteroposterior (AP) 
view of the pelvis (Fig. 111 .2), a cross-table lateral view of 
the involved hip, and AP and lateral views of the involved 
femur to the level of the knee. An AP radiograph usualJy 
shows the femoral head superior and overlapping the acetab­
ulum with the femur in internal rotation and adduction. 14 

Complications of posterior hip dislocations include transient 
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Fig. 111.2. Posterior dislocation of the right hip. Note the 
internal rotation and adduction of the hip with subsequent 
loss of the lesser trochanter silhouette. (Courtesy of A. 
Allen, MD., De partment of Radiology, University ofTen­
nessee Medical Center.) 

sciatic neuropathy, avascular necrosis, and periarticular ossi­
fication. Orthopedic referral is recommended to decrease the 
risk of avascular necrosis, which is directly related to the de­
lay in reduction and the patient'S age. 15 There may be asso­
ciated fractures of the pelvis, femur, tibia, pateJla, and poste­
rior lip of the acetabulum. Because up to J 3% of radiographs 
do not show occult fractures, it is prudent to obtain a CT scan 
of the hip, if available. However, the CT scan to identify oc­
cult fractures is not necessary after reduction of simple pos­
terior hip dislocation because it does not change the treatment 
plan. 16 In the absence of penetrating trauma, intracapsular gas 
bubbles on CT are reliable indicators of recent hip disloca­
tion and may be the only objective finding of this injury.17 
MRI can be used for the early detection of osteonecrosis of 
the femoral head after traumatic hip dislocation or fracture 
dislocation.18 

Traumatic anterior di slocation of the hip represents II % of 
all hip dislocations and is classified into superior and inferior 
types. Associated femoral head fractures are common, but ac­
etabular fractures are relatively rare . Whereas inferoanterior 
hip dislocation is easily recognized on an anteroposterior ra­
diograph of the pelvis, the radiographic appearance of su­
peroanterior hip dislocation is less straightforward. Misinter­
pretation of a superoanterior hip dislocation can lead to an 
initial misdiagnosis of posterior hip dislocation, which has 
implications for the surgical approach and may result in failed 
closed reduction. 19 The superoantcrior di slocation of the 
femoral head can be distinguished from the posterior dislo-

cation by noting a more lateral orientation to the acetabulum 
and an externally rotated femur that is not adducted. The lesser 
trochanter becomes more prominent mediall y.2o 

Central hip dislocations usually occur with resulting frac­
ture to the iliopubic portion of the acetabulum as a severe lat­
eral blow to the hip drives the femoral head medially. There 
are usually other skeletal and soft tissue injuries associated 
with this lype of injury. 14 

After closed reduction of a hip dislocation, it is necessary 
to confinn concentric reduction (the joint space is equidistant 
on plain radiograph or CT scan). The absence of concentric 
reduction suggests an interposition of soft tissue in the joint. 
Early diagnosis and treatment of this serious complication can 
avoid the poor results of open and deferred treatments.21 

Pelvic Avulsion Injuries 
The bony attachments of the sartorius [anterior superior iliac 
spine (ASIS)]. rectus femoris (anterior inferior iliac spine), 
and the hamstrings (ischial tuberosity) can be individually 
avulsed by sudden overloading of the respective muscles 
(acute muscular contraction against a fi xed resistance). The 
history is typically a sudden onset of extreme pain following 
sudden, forceful acceleration or deceleration. Localized pain 
and swelling at the site of injury and increased discomfort 
with passive stretching and muscle contraction against resist­
ance suggest the diagnosis. Plain radiographs con finn the in­
jury (Fig. 111.3). Subtleties may make the diagnosis obscure. 
and MRI may be a more sensitive and accurate way to es­
tablish the diagnosis. The hamstring avulsion may be espe-

Fig. 111.3. Avulsion of the right anterior superior iliac 
spine (sartorius muscle origin). (Courtesy of A. Allen, 
MD., Department of Radiology, University of Tennessee 
Medical Center.) 



cially common in adolescents, who have apophyses still pres­
ent. Treatment of avulsion injuries is with ice, rest, and 
crutches with toe-touch weight-bearing for up to 4 to 6 weeks. 
Once the pain and swelling subside, stretching and condi­
tioning are best provided by physical therapy before resum­
ing regular activity to prevent formation of bony prominences 
at the site of injury. If there is significant displacement of the 
avulsed fragment, consultation with an orthopedic surgeon is 
recommended. 

Muscle Strain, Quadriceps, Hamstring 
Common mechanisms of injury to the thigh include excessive 
tensile forces (strain) or high-velocity compressive forces 
(contusions, hematoma). There can be significant overload to 
the quadriceps when there is forceful contraction of the knee 
extensor muscles against resistance. This situation commonly 
occurs when landing from a jump, a changing stride misstep, 
or catching the foot while attempting to kick a ball. The most 
common injury is to the rectus femoris muscle, which com­
monly occurs at the distal muscle-tendon unit. The rectus 
femoris is the most central and superficial of the quadriceps 
muscles of the anterior thigh, and the distal portion is the lead­
ing edge in the flexed knee. Injury to the quadriceps muscles 
may show a visibly swollen, tender area at the site of the mus­
cle tear. Pain is felt on active contraction and passive stretch­
ing. Isolation of this muscle is best done in the prone posi­
tion with a mild passive stretch to flexion. In the prone 
position, Ely's lest is perfonned by passive flexion of the knee 
to 90 degrees while observing the involved hip. Spontaneous 
hip flexion on the involved side with this maneuver is a pos­
itive test, which shows a tight rectus femoris due to spasm or 
a preexisting flexibility loss due to adaptive soft tissue 
changes. It is important to rule out avulsed muscles or ten­
dons, especially to the quadriceps and patellar tendons.~2 

Treatment of muscle strain or contusion is geared to pre­
venting further injury by decreasing the amount of bleeding 
by using the PRICE acronym-protectionlpain-free weight 
bearing, rest, immobilization, ice, compressive wraps, eleva­
tion. Aspiration of the hematoma is generally not indicated, 
as the body resorbs this fluid, and there is increased chance 
for infection. If there is excessive pressure from the 
hematoma, which may create a compartment syndrome, elec­
tive aspiration may be performed by qualified personnel. 

A quadriceps tendon rupture can occur from an off-bal­
ance jump that results in an eccentric load on a contracting 
muscle. Examination may reveal a large hematoma with 
swelling and tenderness and, possibly, a palpable defect. in­
complete tears can be managed nonoperatively with splints 
or hinged rehabilitation brace, crutches, and restricted 
weight-bearing and activity modification. Complete tears are 
best managed with primary surgical repair within the first 48 
to 72 hours to preserve the extensor mechanism of the knee 
and restore function. 

Contusions occur when the thigh is struck directly, result­
ing in muscle bruising from capillary rupture, edema, in­
flammation, and infiltrative bleeding. The best outcome oc­
curs with early intervention, such as knee flexion (stretching), 
pain-free partial weight bearing, applying ice four to five 
times a day until inflammation stage is completed, restoring: 
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motion with early range of motion exercises, and subsequent 
aggressive rehabilitation. 23 Tbe most troubling complication 
of thigh contusions is the development of myositis ossificans, 
which can occur in 9% to 20% of cases. 24 It can occur fairly 
quickly following a severe contusion with the development 
of tenderness, warmth, and loss of range of motion (ROM) to 
the involved area. If tenderness persists, radiographs obtained 
at 3 to 4 weeks show flocculent densities similar to a callus. 
Periosteal reactive changes occur in 60% of cases.25 Calcifi­
cations leading to a mass effect with "zoning" (immature bony 
rim surrounding an undifferentiated highly cellular central 
zone)25 are an early radiographic finding. The risk of hetero­
topic muscular ossification is directly related to the severity 
of the trauma. Milder contusions are associated with minimal 
risk, and severe contusions are associated with increased risk. 
Acute treatment is with the RICE acronym-rest, ice, com­
pression, and elevation-with an emphasis on compression. 
Surgical exploration and resection of mature symptomatic het­
erotopic bone is usually indicated after decreased bone activ­
ity is ascertained by bone scan, usually after several months.2n 

The posterior thigh is most commonly injured by strains to 
the hamstrings, especially to the short head of the biceps. 
Hamstring strain most commonly occurs with high-velocity 
movements such as sprinting or hurdling maneuvers. The me­
dial thigh is injured most commonly by strains and less so by 
contusions, as it is relatively more protected. The lateral thigh 
is most often injured by contusions because it is more ex­
posed. An inflexible iliotibial band of the lateral thigh can be 
injured by strain, or chronic overuse, such as in runners on 
sharply curved tracks or beveled surfaces or increasing their 
mileage. Commonly the iliotibial band becomes inflamed by 
excessive friction over the lateral femoral condyle with repet­
itive knee flexion and extension. It is important to rule out 
compartment syndromes or traumatic pseudoaneurysms when 
dealing with injuries to the thigh. 

Bursitis 
The most common bursal sites that create lower extremity pain 
are the ischioglutcal, greater trochanter, pes anserine, medial 
collateral, prepatellar, popliteal, and retrocalcaneal bursae. Typ­
ically there is painful swelling that increases in intensity with 
prolonged weight bearing. The onset may be insidious with 
overuse or may be acute resulting from trauma. It is essential 
to rule out other more serious disorders to the underlying struc­
tures before commencing a therapeutic program.27 Treatment 
consists of the PRICEMM acronym-protection, relative rest, 
ice, compression, elevation, medication, and modalities (e.g., 
ultrasonography, high-voltage eleclrical stimulation, or ion­
tophoresis). Corticosteroid injections can be used effectively if 
one is mindful of complications such as subcutaneous fat atro­
phy, skin depigmentation, infection, tendon rupture, hyper­
glycemia, and steroid flare. It is note-worthy to remember that 
piriformis bursitis may cause sciatic neuropathy. 

Trochanteric bursitis is typically sharply localized over the 
greater trochanter, and relief of pain after an injection of anes­
thetic and steroid confinns the diagnosis. Etiologic factors in­
clude mala1ignrnent of the lower extremity, leg length asymme­
try, gluteus medius weakness, and inflexibility of the iliotibial 
band. Achilles tendonitis is inflammation overlying the Achilles 
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tendon. It can be caused by rubbing the heel against an of­
fending heel counter from new shoes, overtraining, overprona­
tion, or chronically tight heel cords. The examiner finds ten­
derness, variable swelling, discomfort with movement, and 
possibly crepitation along the distal tendon. Treatment is to re­
move the cause by using a temporary 1/4-inch heel lift, ice, noo­
steroidal antiinflammatory drugs (NSAIDs), and iontophoresis 
or phonophoresis (ultrasonic waves to drive antiinflammatory 
medication toward the site of injury). Retrocalcaneal bursitis is 
distinctly different in that the site of inflammation is located 
anterior to the Achilles tendon at its insertion into the calca­
neus. Typically, the shoe is the culprit due to chronic friction, 
and shoe modification is needed. Additional treatment is sim­
ilar to that for Achilles tendonitis. 

The clinical diagnosis of pes anserine bursitis is based on 
tenderness over the insertion of the tendons onto the medial 
tibia (gracilis, sartorius, semitendinosus aponeurosis) along 
with swelling. Questionable cases ought to have an MRI to 
rule out other internal derangement of the knee. MRl typi­
cally shows fluid underneath the tendons of the pes anserinus 
at the medial aspect of the tibia near the joint line.2s 

It is important to remember that overuse inflammatory con­
ditions of the lower extremity that occur insidiously secondary 
to weight-bearing stresses will have an underlying biomechan­
kal cause. Successful treatment evolves around identifying the 
structural asymmetries, adaptive soft tissue changes, and gait 
compensations that underlie the overuse injury. 

Knee Pain 

There are many causes of knee pain, as outlined in Table 
111.2. It is helpful to delineate knee pain by detennining 
whether it is anterior, posterior, medial, lateral, intraarticular, 
or periarticular. Radiographs are usually obtained for acute 
traumatic knee injuries. 

equate examination, prudent management calls for reevalua­
tion in another week or so after a course of PRICE to de­
crease pain and swelling. Tenderness along the joint line com­
bined with signs of locking, catching, inability to duck walk, 
pain with passive hyperextension of the knee, or positive Mc­
Murray's test is highly suggestive of meniscal damage. Mc­
Murray's test is performed with the patient in the supine po­
sition and the knee in full flexion. The tibia is internally and 
externally rotated while placing a mild varus and valgus stress 
on the knee to induce entrapment of an injured meniscus, re­
sulting in either a snap or pain. Peripheral tears of the lateral 
meniscus can heal spontaneously, but other meniscal tears re­
quire the attention of an orthopedic surgeon. MRI can pick 
up 90% to 95% of meniscal injuries. For those with con­
traindications for MRI, CT arthrogram can be used. 

Knee Dislocation 
Complete knee dislocations are infrequent but serious injuries. 
Most knee dislocations are associated with posterior cruciate 
ligament (PCL) and ACL rupture but may occur with neither. 
Knee dislocation can occur with a low-velocity direct blow 
to the knee or high-velocity trauma such as in a motor vehi­
cle accident, resulting in obvious distress and defonnity. Be­
cause of the inherent serious trauma to the surrounding soft 
tissue, including nerves and blood vessels, it is imperative to 
act quickly and to provide for immediate transport to a hos­
pital facility. Arteriography in the case of knee dislocation is 
crucial to rule out disruption of the popliteal artery. Radiog­
raphy and MRI are necessary to rule out bony fragments or 
concomitant fracture. Neurovascular examination of the af­
fected limb is important and is compared to the unaffected 
side. Prompt orthopedic referral is recommended. Treatment 
options can include surgical repair or immobilization for up 
to 6 weeks. 

Anterior Cruciate Ligament Tear 
Meniscal Injury An ACL tear can result from an external force or intrinsically, 
Meniscal injuries are often associated with anterior crueiate from a sudden stop, an abrupt cut, or hyperextension when 
ligament (ACL) tears. If a large joint effusion precludes ad- the knee suddenly "gives out" (Table 111.3). There is typi-

Table 111.2. Causes of Knee Pain 

Common 

Meniscal tears 
Collateral ligament sprains 
Contusions 
Patellofemoral dysfunction 
Patellar dislocation/subluxation 
Anterior cruciate ligament tear 
Posterior cruciate ligament tear 
Pes anserine bursitis 
Quadriceps and patellar tendonitis 
Patellar bursitis (pre-, infra-) 
Synovitis 
Arthritis 
Plica syndrome 
Iliotibial band syndrome 

Uncommon 

Loose body intraarticularly 
Tibial spine avulsion 
Epiphyseal fracture 
Popliteal cyst 
Tibial plateau fracture 
Popliteus tendonitis 
Ganglion cyst 
Proximal tibiofibular diastasis 
Chondromalacia patellae 
Neuroma 
Osteochondritis dissecans of the patella 
Bipartite patella 
Synovial plica 
Osteochondral injury 
Discoid meniscus 
Infrapatellar fat pad syndrome (Hoffa's di~ease) 

Not to be missed 

Stress fracture 
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Table 11 1.3. Common Causes of Knee Pain and Diagnostic Pearls, 

Injury History Examination Investigation 

ACl tear Audible pop, giving way with Hemarthrosis Confirm MRI 
twisting, cutting or forced (+) lachman's ? lateral capsule sign 
hyperextension (+) Pivot shift ? Tibial eminence fracture 

? Avulsion fracture 
Confirm MRI 

PCl tear 

Patellar subluxation or 
dislocation 

Direct blow to anterior tibia; 
forced hyperextension 

Giving way with knee near 
extension and external!y 
rotated; direct blow 

Collateral ligament tear Varus or valgus stress 
to knee 

Meniscal tear Twisting injury with catching, 
locking, swel!ing 

Posterior tibial sag 
(+) Posterior drawer 

(+) Apprehension test 

Hemarthrosis 
Medial tenderness 

(Medial patellar avulsion fracture 
Malalignment 

Site tenderness ? Avulsion fragment 
Pain with/without increased Confirm MRI 

laxity on stress test 

Joint-line tenderness Confirm with arthrogram 
Mild effusion or MRI 
±McMurray test 

ACl = anterior cruciate ligament; PCl = posterior eruciate ligament. 
Source: Adapted from Rothenberg MH. Evaluation of acute knee injuries. Postgrad Med 1993;93:76, with permission. 

cally a pop that is felt or heard by the individual with subse­
quent inability to continue the activity. A tense, bloody effu­
sion within hours of the injury genemlly occurs. Tn the hands 
of an experienced clinician, more than 90% of ACL disrup­
tions can be diagnosed at the time of injury.29 On examina­
tion the Lachman test (an anterior dmwer at 30 degrees of 
flexion) can confinn the diagnosis. A delay in the examina­
tion may prevent adequate diagnosis secondary to muscle 
spasm and severe pain. Anteroposterior, lateral, tunnel, and 
patellar profile radiographs are recommended to rule out other 
associated bone injuries. An avulsion of the proximal tibial 
insertion of the capsule comprises the "lateral capsule sign," 
or Segond's fracture. It indicates a significant injury to the 
lateral collateral ligament (LCL) and capsule along with a tom 
ACL. Occasionally in adolescents there is an avulsion of the 
ACL off the intercondylar tibial eminence. The degree of joint 
instability is related to concurrent injury and to stretching of 
the secondary restraining ligaments of the knee. Some indi­
viduals can return to their usual activities within 2 weeks af­
ter the effusion resolves. However, further stretching of the 
secondary ligaments can eventually result in further instabil­
ity and later to disabling arthritis. 

The diagnosis of partial ACL tear on clinical grounds may 
in reality be a complete rupture of the ACL radiographically. 30 

MRI provides unequivocal evidence that ACL tears have as­
sociated injuries to the posterolateral femur and soft tissue 
structures of the knee that may not have been appreciated by 
arthroscopy alone. 31 In older relatively inactive individuals, 
nonoperative treatment is a viable option, provided patients 
are willing to accept a modest amount of instability and an 
increased risk for meniscal injury and degenerative joint dis­
ease.32 ACL-insufficient knees in active people put them at 
risk for early degenerative changes. When rehabilitating an 
ACL tear, emphasis is placed on proper alignment of the lower 
extremity with a 1:1 strength ratio between quadriceps and 
hamstrings and on improved balance and proprioception. 

Posterior Crudate Ligament Tear 
The peL can be tom by falling on a flexed knee on a hard 
surface or when the knee is forced into the dashboard with 
sudden deceleration of an automobile. There is mild swelling 
and discomfort with the extremes of flexion and extension of 
the knee as well as pain posteriorly. The posterior drawer test 
and the posterior "sag" sign can establish the diagnosis of an 
isolated tear to the PCL. MRI is an invaluable tool in the di­
agnosis of PCL disruptions. PCL tears associated with other 
ligamentous injuries may do better with operative treatment. 
Isolated PCL tears do reasonably well with symptomatic rest 
and protection until full, pain-free ROM and equal strength 
are back to baseline. 

ligamentous Knee Injuries 
The ligaments about the knee are the primary stabilizing struc­
tures that maintain knee joint stability. The medial collateral 
ligament (MeL) is the weakest and therefore the most com­
monly injured of the three major knee stabilizers (ACL, MCL, 
LCL). Injury most commonly occurs to the MCL with a val­
gus force on a flexed knee or a direct blow to the lateral knee. 
MCL tears are graded I to III based on the perceived disrup­
tion of the fibers on valgus stress examination (grade 1: mild, 
microscopic disruption; grade H: partial tear; grade 111: com­
plete disruption) as well as the degree of tenderness and 
swelling. Proximal tears occur more frequently than distal 
tears.33 The clinical examination is most accurate within 
minutes of an acutely injured knee. Treatment is conservative 
with PR1CE and return to protected activity with functional 
improvement. 

The mechanism of ski-related ACL injuries is a combina­
tion of load forces such that there is an external rotation-val­
gus force combination such as when the skier catches an in­
side edge in the snow. Hyperextension and violent quadriceps 
contraction to recover from an out-of-control sitting-back pos-
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ture or to gain control after landing a jump may playa role. 
Isolated rupture of the popliteus is considered in any patient 
with an acute hemarthrosi s, lateral tenderness, and a stable 
knee, especially after an external rotation injury.34 

Osteochondritis Dissecans of the Knee 
Osteochondritis dissecans (OCD) is a condition in which a 
segment of bone and the overlying cartilage are separated 
from underlying vascularized bone. Patients present with 
poorly localized, aching knee pain and swelling, exacerbated 
by activity and twisting motions. The physical examination 
typically shows an intact full ROM, possibly joint effusion, 
and significant quadriceps atrophy. Plain radiographs with an­
teroposterior, lateral . axial (sunrise or merchant), and tunnel 
views are helpful in the diagnosis of thi s condition. Figure 
lilA shows an articular defec t to the medial femoral condyle 
that is best appreciated on the lateral view. MRI is most help­
ful for detennining the size and viability of defects as well as 
the stability.35 OCD of the lateral femoral condyle or patella 
is referred to an orthopedic surgeon because lateral lesions 
tend to more weight-bearing, leading to more degenerati ve 
changes. 

For most young patients brief immobilization followed by 
activity limitation usually results in gradual healing. "Silent" 
OeD lesions in the adult are treated surgically to prevent fur­
ther sloughing of the bony fragment. MRI and bone scans can 

A 

be reserved for patients who have not improved after 4 to 6 
weeks of therapy.35 

Osteochondral and Chondral Fractures 
Osteochondral fractures are a separate entity that are often as­
sociated with ligamentous injury and penetrate the articular 
cartilage to the underlying subchondral bone. These fractures 
can result from direct trauma or a twisting injury. Patients 
complain of immediate pain and a snap. Osteochondral frac­
tures can be difficult to diagnose. Multiple radiographic views 
are often required to isolate the injured area. Acute lesions 
that are nondisplaced can be treated conservatively with im­
mobilization. Chronic lesions are best left alone unless a loose 
fragment is identified. It can then be removed surgically. 

Chondral fractures involve injuries to the softer cartiJaginous 
layer and arc likely to be found at the lateral femoral condyle 
and the medial surface of the patella. Chondral fractures are 
found in the skeletally mature, whereas osteochondral fractures 
tend to be found in the skeletal1y immature. Diagnosis may be 
difficult in that the presenting history and symptoms mimic 
meniscal damage: a traumatic episode with the knee in flexion 
with subsequent effusion, locking, catching, difficulty ascend­
ing stairs, and generalized knee pain. Conservative measures 
of 4 to 8 weeks of RICEMM is indicated. Those that do not 
resolve may need arthroscopy for a definiti ve diagnosis and to 
develop a plan for further treatment. 

B 

Fig. 111.4. Osteochondritis dissecans of the medial femoral condyle of right knee. Anteroposterior (A) and lateral 
(6) views. (Courtesy of A. Allen, M.D., Department of Radiology, University of Tennessee Medical Center.) 



Patellar Dislocation 
When diagnosing patellar dislocation the examiner must rule 
out other problems, such as ligamentous instability. Radi­
ographic investigation is recommended (skyline and tunnel 
views). Patellar dislocations respond to immobilization and 
physical therapy. Patients with concomitant knee problems. 
such as predisposing patellofemoral malalignment. abnonnal 
patellar configuration, and a history of symptoms of instabil­
ity are more prone to recurrent dislocation and may benefit 
from operative intervention. 36 An osteochondral fragment 
with predisposing signs is managed operatively.J6 Up to 50% 
of patellar dislocations have an associated osteochondral frac­
turc. Rehabilitation initially includes physical therapy, brac­
ing, taping, and alteration of activities, followed by a main­
tenance patellar stability program. 

Some injuries of the knee may be difficult to detect with 
simple radiographs alone. Tibial plateau fractures, Segond 
fractures (avulsion of the LCL from proximal tibial insertion). 
stress fractures, fibular head fractures, dislocation injuries to 
the patella and extensor mechanism, and Salter-type fractures 
are just a few diagnostic possibilities that may require more 
extensive workup with available MRI. 

lower leg 

Plantaris Tendon/Gastrocnemius 
Muscle Partial Tear 
The tendon of the plantaris muscle can tear with violent con­
tractions due to sudden acceleration and deceleration as is of­
len seen on the tennis court. It is clinically difficult to differ­
entiate between a gastrocnemius muscle tear and a plantaris 
tendon rupture, as they share the same anatomic location and 
mechanism of injury. Gastrocnemius muscle tears tend to take 
longer to heal. These injuries can mimic posterior compart­
ment syndrome and deep venous thrombosis (DVT). DVT 
may have a palpable cord, and the compartment syndrome 
may have diminished distal pulses, pallor, and paresthesias. 
Use of Doppler ultrasonography can rule out DVT,37 and de­
tennining intracompartment pressures can aid in ruling out 
compartment syndrome. Treatment consists of partial weight­
hearing, if pain free, and RICE. Later, increased stretching 
and ROM exercises are added progressively. 

Stress Fractures 
Stress fractures are microscopic breaks in the cortex of long 
bones that have been exposed to mechanical strain due to 
overuse, such as with prolonged marching during military ba­
sic training. Common sites of stress fractures include the tibia, 
femur, and tarsal navicular and metatarsal bones. 38 Classic 
symptoms include persistent pain localized to a speciric site 
that is aggravated with activity and relieved by rest and a his­
tory of recent increase in level or amount of activity. The ex­
amination may be unrevealing or may point to tenderness with 
compression over the site. The initial radiographs may be neg­
ative, although chronic injury may be reflected in periosteal 
elevation with surrounding edema. A bone :.;can has been hi~-

111. Disorder~ of the lower Extremity 949 

torically the diagnostic procedure of choice. However, MRI 
has proven to be quite sensitive in diagnosing stress fractures 
and provides additional information such as marrow edema 
and actual fracture visualization. MRI is now considered the 
best choice for diagnosis of stress fractures for the above rea­
sons as well as the fact that it is a noninvasive procedure.39 

Ankle 

Sprains 
Ankle sprains are the most common injury to the muscu­
loskeletal system, The lateral ankle with inversion-type mech­
anism of injury accounts for 85% of ankle sprains. Classifi­
cation of ankle sprains is made using a grading system: grade 
I, mild stretch without instability; grade 11, moderate stretch 
of the lateral ligaments resulting in partial disruption of the 
fibers and mild instability; and grade TIl, complete tear with 
gross instability. 

Radiographic evaluation is recommended for significant in­
juries to rule out associated problems such as avulsion frac­
tures, epiphyseal injuries ih children, and talar dome injuries 
from other bony pathology that may occur. Stress radiogra­
phy may be more beneficial in the chronic instability situa­
tion than in the acute setting where cdema and inflammation 
may give a false negative. Proprioception is an important, of­
ten overlooked component during rehabilitation of an acute 
ankle injury and one that may have the most direct bearing 
on the chronic nature of ankle sprains. When treating the acute 
ankle sprain it is important to note that patients treated with 
"dynamic" bracing (protection of lateral motion while allow­
ing full plantar and dorsiflexion) versus those with "static" 
bracing (i.e., immobilization and casting) have earlier, more 
comprehensive functional recovery.40 Early mobilization also 
allows earlier return to functional capacity and may be more 
comfortable for the patient.41 It takes longer to recover from 
syndesmosis (tibiofibular or "high ankle") sprains than from 
lateral ankle sprains. Complications can include ossification, 
which may require surgery to return to full activity. 

Achilles Tendon Rupture 
Seventy-five percent of Achilles tendon ruptures occur in ath­
letes between the ages of 30 and 40 years, and two thirds are 
symptomatic prior to rupture. The poorest blood supply to this 
tendon is 2 to 6 em proximal to its insertion, and vascularity 
continues to decrease with age. Risk factors include recent 
oral or injectable corticosteroid and chronic Achilles tendon 
injury. This injury usually occurs following a rapid eccentric 
load, with the patient feeling a "pop," as if struck from be­
hind. There is progressive pain and inability to ambulate. Prior 
to swelling a palpable defect can be appreciated, and the pa­
tient cannot actively plantarflex the foot. By squeezing the re­
laxed prone calf. there should be movement of the foot into 
plantarflexion. Absence of this motion describes a positive 
Thomson test. A plain lateral radiograph may show either col­
lapse of Kager's triangle (triangle formed by the borders of 
the antCTior Achilles tendon, upper part of the calcaneus, and 



950 Kenneth M. Bielak and Bradley E. Kocian 

the posterior surface of the deep flexor tendon) or disruption 
of the shadow of the Achilles tendon.42 Nonoperative treat­
ment such as casting has recently shown similar results as op­
erative intervention and can be considered a viable option es­
peciaJly in the non-elite athlete. Late ruptures are best treated 
surgically.43.44 

Tibial Plafond Fractures 
Fractures to the distal tibia that overlie the talus (''tenon'') and 
comprise most of the "mortise" of the ankle joint are tenned 
pilon fractures. The tibial plafond, or pilon fracture, occurs with 
7% to 10% of tibial fractures and with only 1 % of lower ex­
tremity fractures.45 Typically pilon fractures follow a severe 
axial load, such as with a fall or a motor vehicle accident, but 
concomitant rotational forces can result in a wide array of frac­
tures and derangements of the distal tibia and fibula. Clinically 
there is marked pain, swelling, inability to ambulate, and a his­
tory of severe axial loading. Because of the shear forces due 
to high-energy trauma associated with pilon fractures, the ex­
aminer must look for accompanying trauma to the hindfoot, 
knee, pelvis, and vertebral coluTlUl. Nondisplaced fractures may 
respond favorably to casting, but most others require open re­
duction with internal fixation (ORIF). 

Surgical reconstruction should be performed within 8 to 12 
hours of injury in a stable patient without significant skin 
trauma; otherwise, temporizing measures to ensure restora­
tion of length may be implemented for 7 to 10 days prior to 
ORIF.46 

Talar Dome Fractures 
Fractures to the talus account for 0.14% to 0.90% of all frac­
tures. Because the talus contains seven articulations with ad­
joining structures, there are a wide variety of injury patterns 
to the talus: osteochondral defects to the talar dome (Fig. 
IIl.S), posterior tubercle fractures, lateral process fractures, 
crush fractures, talar neck fractures, and shear fractures to the 
body of the talus along different planes. Often initial radi­
ographs appear nonnal, but recurrent pain and instability 
prompt further investigation to rule out osteochondral injury 
to the talar dome. The symptoms of pain, recurrent swelling, 
ankle instability, and "giving way" are highly suggestive of 
osteochondritis dissecans of the talar dome (Fig. 1 t t .S). Be­
cause bony resorption takes time to develop, follow-up radi­
ographs may demonstrate a fracture line, sclerosis, or cyst for­
mation. Bone scans are undertaken if repeat radiographs are 
unremarkable and the history and physical examination evoke 
a high index of suspicion. 

Staging of OCD of the talar dome is necessary for select­
ing the appropriate treatment option: stage I, compression of 
subchondral bone without break in cartilage; stage fI, panially 
detached osteochondral fragment; stage III, totally detached 
osteochondral fragment remaining in crater; stage IV, dis­
placed osteochondral fragment loose in joint.47 Stages I, II, 
and III with a medial talus lesion can be managed with a short 
leg non-weight-bearing cast for 6 weeks. Referral to an or­
thopedic surgeon is recommended to deal with the subtleties 
of operative and nonoperative treatment. 

Fig. 111.5. Osteochondral injury (osteochondritis disse­
cans) of the lateral talar dome. (Courtesy of A. Alien, 
MD., Department of Radiology, University of Tennessee 
Medical Center. ) 

Foot 
Evaluation of foot injuries can be aided by classifying injuries 
based on the anatomic site on the hindfoot (calcaneus and 
talus), midfoot (tarsal bones), and forefoot (metatarsals and 
phalanges) (Table 111.4). 

Plantar Fasciitis 
Plantar fasciitis refers to disorders involving insertion of the 
plantar fascia into the medial tubercle of the medial calca­
neus. It can present as an inflammation, microtear. or pe­
riosteal avulsion. Sharp heel pain is experienced with early 
morning ambulation and tends to lessen with activity, though 
a burning sensation or dull ache can occur with activity. Ex­
amination shows a specific area of tenderness overlying the 
medial plantar calcaneus that is aggravated by standing on the 
tiptoes or dorsiflexing the ankle. Tight heel cords contribute 
to the chronic nature of this disorder. Lateral radiographs may 
show heel spurs, but they are rarely the cause of the pain. 
Treatment options include activity modification, NSAIDs, 
physical therapy, heel pads, orthotic devices, night splints, 
and walking casts. Injectable corticosteroids are often used, 
but long-term efficacy is negligible. Most patients, if not all, 
find some lessening of symptoms during the first week. Pain 
relief may last as long as 6 to 7 weeks, but more than half of 
these patients experience a return to preinjection di scomfort.4s 

Haglund's Deformity 
Haglund's deformity, or prominence of the posterosuperior 
os caicis, presents with pain and swelling of the heel made 
worse by activity. Examination by palpation reveals tender­
ness, thickening of the overlying skin, and signs of local in-
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T ahle 111.4. Disorders of the Foot and Ankle 

Common Uncommon Not to be missed 

Causes of hindfoot pain 
Plantar fasciitis 
Fat pad contusion 

Calcaneal fracture (traumatic, stress) 
Compression of the medial branch 

Spond yl oarth ropath i es 
Osteoid osteoma 

of the lateral plantar nerve 
Medial calcaneal nerve entrapment 
Tarsal tunnel syndrome 

Reflex sympathetic dystrophy (RSD) 
Talar dome fracture 

Talar stress fracture 
Retrocalcaneal bursitis 
Haglund's deformity (pump bump) 
Calcaneal apophysitis (Sever's diseasel/(adolescents) 
Avulsion of Achilles tendon 

Causes of midfoot pain 
Navicular stress fracture 
Midtarsal jOint sprain 
Extensor tendonitis 
Tibial is posterior tendonitis 
Plantar fascia strain 

Achilles tendonitis 

Cuneiform stress fracture 
Cuboid stress fracture 
Peroneal tendonitis 
Abductor hallucis strain 
Cuboid strain 

Osteoid osteoma 
RSD 

Tarsal coalition (adolescents) 
Kohler's disease (young children) 

Causes of forefoot pain 
Corns, calluses 
Onychocryptosis 
Synovitis MTP joints 
First MTP sprain 
Subungual hematoma 
Hallux valgus 
Hallux rigidus 
Morton's neuroma 
Sesamoiditis 
Metatarsal stress fracture 
lones' fracture (5th MT base) 

MTP = metatarsophalangeal 

Freiberg's osteochondritis 
Joplin's neuritis 
Stress fracture sesamoids 
Toe clawing 
Plantar wart 
Subungual exostosis 
Hammer toe 

flammation. There may also be a varus deformity of the heel 
and a mild degree of cavus of the foot reflected by a high me­
dial arch, making the tuberosity appear more prominent. Con­
servative treatment includes PRICE, and only those not ben­
efiting from therapy are considered for surgical intervention. 
Surgical resection of the posterosuperior calcaneus has mixed 
results with little more than 50% of patients obtaining com­
plete relief of pain.49 

Tarsal Tunnel Syndrome 
Tarsal tunnel syndrome is caused by entrapment of the pos­
terior tibial nerve under the flexor retinaculum or at the site 
of either of its branches, the medial or lateral plantar nerves. 
The tunnel is fonned by the flexor retinaculum, which is lo­
cated behind and distal to the medial malleolus. Pain and 
paresthesias radiate along the plantar aspect of the foot from 
the medial malleolus and increase with activity. A positive 
Tiners sign (paresthesias with percussion over the inflamed 
nerve) may be found along with increased discomfort from 
prolonged manual compression of the posterior tibial nerve 
behind the medial malleolus. There are many causes of this 
disorder, including posttraumatic deformities, tortuous veins, 
ganglion, lipoma, edema, the presence of accessory muscles, 

RSD 
Usfranc fracture/dislocation 

and synovial hypertrophy. Careful selection of candidates for 
resection of a space-occupying lesion has the best chance of 
success because of the high rate of complications and patient 
dissatisfaction with results.5o MRJ is helpful when planning 
the surgery for refractory cases of tarsal tunnel syndrome, as 
it identifies an inflammatory or mass lesion.51 

Anterior Tarsal Tunnel Syndrome 
Anterior tarsal tunnel syndrome is entrapment of the deep per­
oneal nerve (or anterior tibial nerve) under the extensor reti­
naculum at the ankle. The tunnel roof is the inferior extensor 
retinaculum; the tunnel floor is the fascia overlying the talus 
and navicular. Within the tunnel are four tendons, an artery, 
a vein, and the deep peroneal nerve. Most people with this 
disorder have had recurrent ankle sprains or other trauma, 
wear tight-fitting shoes or ski boots, carry keys under their 
shoelace tongue, or do sit-ups with their feet hooked under a 
bar. Plantar flexion with supination stretches the nerve and 
contributes to symptomatology. Clinical features include 
numbness and paresthesias in the first dorsal web space (su­
perficial medial branch of the deep peroneal nerve) and oc­
casionally aching and tightness about the ankle and dorsum 
of the foot. If the lateral, chiefly motor division of the nerve 
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Table 111.5. Nerve Entrapment Conditions of the Foot 
Transient plantar or digital paresthetica (stair-climbing) 
Classic tarsal tunnel syndrome 
Distal tarsal tunnel syndromes 
Medial plantar nerve 
First branch of the lateral plantar nerve 
Entrapment of the higher tibial nerve 
Deep peroneal nerve 
Superficial peroneal nerve 
Sural nerve 
Saphenous nerve 

is affected, the syndrome is difficult to recognize, as the char­
acteristic paresthesias are absent. The patient experiences only 
aching pain over the dorsum of the foot that is worse in some 
positions or less severe in others. On examination, there may 
be sensory loss in the fIrst dorsal web space with a positive 
Tinel's sign over the area of the nerve injury, which is usu­
ally at the level of the ankle (the nerve runs a few millime­
ters medial to the dorsalis pedis artery). Treatment includes 
such conservative measures as protecting the area, rest, judi­
cious ice, NSAIDs, and possibly surgical release of the nerve 
if all else fails. Table 111.5 shows other nerve impingement 
syndromes of the foot. 52 

Midfoot Injuries 

Lisfranc Injury 
The Lisfranc injury involves the articulation of the forefoot 
and midfoo!. the tarsometatarsal joint (TMT), with or with­
out associated fractures. This injury should be ruled out in 
any injury to the midfoot. The two major mechanisms of in­
jury are direct (crushing) and the more common indirect (vi­
olent abduction or plantarflexion of the forefoot). 

The midfoot sprain can be identifIed by mild to moderate 
midfoot swelling and an inability to bear weight. The TMT 
joint can be stressed with passive plantar and dorsiflexion, 
pronation, and abduction of the first and second metatarsal 
rays. Positive results of tenderness with these maneuvers iden­
tifies potential midfoot pathology. With no radiographic evi­
dence of diastasis (grade ill injury), treatment consists of a 
non-weight-bearing cast until the patient is asymptomatic. 
Persistent discomfort warrants a weight-bearing radiographic 
view to evaluate for articulation instability. The radiograph 
should document a space between the first and second 
metatarsal base that may be widened 2 to 5 mm. An ankle 
block may be necessary for the patient not able to tolerate 
weight-bearing. For more subtle injuries, diagnostic studies 
can be postponed for 1 to 2 weeks without a compromise in 
treatment. Nonoperative treatment consists of casting and the 
use of crutches for 4 to 6 weeks. It may take up to 4 months 
for a return to full activity.53 Medial and global tenderness 
often requires a longer recovery time,54 in contrast to injuries 
to the lateral aspect of the midfoot.55 Any significant diasta­
sis or other local soft tissue injuries require referral to an or­
thopedic surgeon. A history of a significant foot injury asso­
ciated with persistent pain and swelling markedly out of 
proportion to the radiographic findings raises the suspicion of 

a dislocation. Comparison views with and without weight­
bearing may be helpful for determining the subtle widening 
between the fIrst and second metatarsal shafts. 

Osteoid Osteoma 
An osteoid osteoma is a benign bone lesion that can occur on 
any bone of the foot but is seen most often on the tarsal bones. 
It causes chronic pain, and one third of patients describe noc­
turnal pain. Many patients with osteoid osteoma fail to re­
spond to restriction of activity. Radiography may reveal re­
active cortical changes and may show a central, round, 
radiopaque nidus surrounded by a thin, rarefied zone usually 
less than I cm. Bone scan, CT, or MRI may add to further 
localization of the lesion. Referral to an orthopedic surgeon 
is indicated, as most of these lesions respond to local exci­
sion of the nidus. 

Forefoot Injuries 
Turf Toe 
Hyperextension of the first metatarsophalangeal (MTP) joint 
or severe hallux valgus stress can result in a painful, swollen 
joint that becomes more severe with time. Turf toe generally 
refers to a sprain of the plantar capsular ligament of the big 
toe. Joint rest is the foremost treatment with immobilization, 
ice, and compression. Later, ultrasound, contrast baths, or 
paraffm baths offer some benefit. Taping that res!ticts exten­
sion of the toe may allow return to full activity. 

Sesamoids 
A fall from a height or forced dorsiflexion may create in­
flammation of the sesamoids of the foot or possibly even frac­
ture. The pain is localized over the plantar aspect of the fIrst 
metatarsal head with weight-bearing and palpation. Radi­
ographs may show a bipartite medial sesamoid. A bone scan 
may be needed to rule out a stress fracture. Treatment con­
sists of unloading the metatarsal head with padding and 
NSAIDs. Chronic cases may require surgery to debride or re­
pair nonhealiog fractures. 

Metatarsals 
The metatarsals may be injured from direct trauma, severe 
shear forces, and overuse. Stress fractures are common and 
result usually from inordinate increases in distance traveled 
by running or hiking. Tenderness is localized over the spe­
cific metatarsal and not within the interspace. Plain radi­
ographs are positive within 3 to 6 weeks, but a bone scan or 
MRI can establish the diagnosis within days. The treatment 
is rest and use of a finn, flat-soled shoe. Based on symptoms, 
a return to activity is usually accomplished within 6 weeks. 

Metatarsalgia 
Metatarsalgia is pain under the metatarsals that is exacerbated 
with functional activities. It can present as burning and is more 
commonly seen in women and in the second metatarsal. The 
most common cause is increased weight-bearing pressure over 
the metatarsal head. It is important to rule out stress fracture, 
neuroma, and avascular necrosis of the metatarsal head. 



Tremment lies in correcting any shoe defonnity that may be 
causing the problem; relieving the pressure point by using 
shoe inserts, metatarsal pads, or orthotics; and trimming any 
adjacent calluses. Hot soaks and NSAIDs are of proved ben­
efit in the acute setting. 

Bunion 
A bunion is an excessive bony growth (exoslosis) on the head 
of the first metatarsal with callous fonnation and bursal in­
flammation. It is the result of a tight shoe box compressing 
the toes or faulty foot dynamics with late pronation and push­
off from the medial forefoot. Basic treatment is to find shoes 
with an ample toe box to decrease constriction of the MTP 
joint. Severe symptoms may require surgical correction. A 
bunionette is a bony prominence on the lateral aspect of the 
fifth metatarsal head. 

Fracture of the Fifth Metatarsal 
Fracture of the fifth metatarsal base can occur either at the 
base or the tuberosity. It is typically an avulsion fracture of 
the peroneus tendon resulting from a violent inversion stress 
to that side of the foot. Symptomatic treatment for 3 to 4 
weeks is all thm is needed prior to return to full activity. A 
transverse fracture at the base (Jones fracture) is associated 
with more complications resulting from nonunion or delayed 
union (Fig. 111.6). It is managed closely with immobiliza­
tion. A bone graft is considered if nonunion is suspected. 

Fig. 111 .6. Transverse fracture Uones' fracture) of the 
base of the fifth metatarsa l. (Courtesy of M. Holt, MD., 
Department of Orthopedics, University of Tennessee 
Medical Center.) 
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Interdigital Neuritis (Morton's Neuroma) 
Interdigital neuritis is compressive neuropathy of the inter­
digital nerve caused by recurrent impingement underneath the 
intermetatarsal ligament. It is usually seen in the third to 
fourth digital web space.49 Conservative measures include rest 
from the offending activity, increased use of sole shock-ab­
sorbing shoes, a metatarsal pad placed proximal to the lesion, 
NSAIDs, or injection with anesthetic and steroids. Surgical 
neurolysis is used as a last resort. 
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Osteoarthritis 

Alicia D. Monroe and John B. Murphy 

Epidemiology 
Arthritis affects an estimated 43 million persons in the United 
States, I Osteoarthritis (OA) is the most common rheumatic 
disease, and the third most common principal diagnosis 
recorded by family practitioners for office visits made by 
older patients.2,3 Hip and knee OA are a leading cause of ac­
tivity limitation, disability, and dependence among the eld­
erly.3,4 Population-based studies of OA demonstrate that the 
prevalence of radiographic OA is much higher than clinically 
defined or symptomatic OA, and there is a progressive in­
crease in the prevalence of OA with advancing age.3,5 The 
prevalence, pattern of joint involvement, and severity of OA 
has been observed to vary among populations by ethnicity and 
race, but some of the data are conflicting. 4,6 Europeans have 
higher prevalence rates of radiographic hip OA (7-25%), 
compared to Hong Kong Chinese (1 %), and Caribbean and 
African black populations (1-4%)4 The National Health and 
Nutrition Examination Survey (NHANES I) study, showed 
higher rates of knee OA for U.S. black women, but no racial 
differences in hip OA. In the Johnson County Arthritis Study, 
African Americans and whites showed similar high rates of 
radiographic hip OA (29.9% versus 26.4%) and knee OA 
(37.4% versus 39.1%).' 

Pathophysiology 
Systemic factors (age, sex, race, genetics, bone density, es­
trogen replacement therapy, and nutritional factors) may pre­
dispose joints to local biomechanical factors (obesity, muscle 
weakness, joint defonnity, injury) and the subsequent devel­
opment of OA.4,6 The degenerative changes seen in os­
teoarthritic cartilage are clearly distinct from those seen with 
normal aging.8 The pathologic changes in OA cartilage ap­
pear to be mediated by complex interactions between me-

chanical and biologic factors including excessive enzymatic 
degradation, decreased synthesis of cartilage matrix, in­
creased levels of cytokines and other inflammatory molecules, 
and dysregulation of OA chondrocytes. The net result includes 
disorganization of the cartilage matrix and fibrillation.8,9 As 
the disease advances, disorganization gives way to fissures, 
erosion, ulceration, and eventually cartilage is irreversibly de­
stroyed. As the cartilage degenerates, joint stresses are in­
creasingly transmitted to the underlying bone, initiating the 
bony remodeling process, which results in marginal osteo­
phytes, subchondral sclerosis, and cysts. 

Clinical Presentation and Diagnosis 
Signs and Symptoms 
Osteuarthritis, classified as primary (idiopathic) or secondary, 
represents a "final common pathway" for a number of con­
ditions of diverse etiologies.6 Primary OA is further classi­
fied as localized (e.g., hands, feet, knees, or other single sites) 
or generalized including three or more local areas. Secondary 
OA is classified as (1) posttraumatic. (2) congenital or de­
velopmental, (3) metabolic, (4) endocrine, (5) other bone and 
joint diseases, (6) neuropathic, and (7) miscellaneous. Com­
monly affected joints include the interphalangeal, knee, 
hip, acromioclavicular, subtalar, first metatarsophalangeal, 
sacroiliac, temporomandibular, and carpometacarpal joint of 
the thumb. Joints usually spared include the metacarpopha­
laugeal, wrist, elbow, and shoulder. Early during the symp­
tomatic phase, OA pain is often described as a deep, aching 
discomfort. It occurs with motion, particularly with weight­
bearing, and is relieved by rest. As the disease progresses, 
pain can occur with minimal motion and at rest. OA pain is 
typically localized to the joint, although pain associated with 
hip OA is often localized to the anterior inguinal region. and 
the medial or lateral thigh, but it may also radiate to the but-
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tock, anterior thigh, or knee. OA pain of the spine may he as­
sociated with radicular symptoms including pain, paresthe­
sias, and muscle weakness. Although joint stiffness can oc­
cur, it is usually of short duration «30 ntinutes). 

Physical examination of an affected joint may show de­
creased range of motion, joint deformity, bony hypertrophy, 
and occasionally an intraarticular effusion. Crepitance and 
pain on passive and active movement and mild tenderness 
may he found. Inflammatory changes including warmth and 
redness are usually absent. During late stages there may be 
demonstrable joint instability. Physical findings associated 
with hand OA include Heherden's nodes of the distal inter­
phalangeal joints, representing cartilaginous and bony en­
largement of the dorsolateral and dorsomedial aspects. 
Bouchard's nodes are similar findings at the proximal inter­
phalangeal joints. Physical rmdings of knee OA can also in­
clude quadriceps muscle atrophy, mediolateral joint instabil­
ity, limitation of joint motion, initially with extension, and 
varus angulation resulting from degenerative cartilage in the 
medial compartment of the knee. The patient with OA of the 
hip often holds the hip adducted, flexed, and interua1ly ro­
tated, which may result in functioual shortening of the leg and 
the characteristic limp (antalgic gait). 

Radiographic Features and Laboratory Findings 
During early stages of OA plain radiographs may he normal. 
As the disease progresses, joint space narrowing becomes ev­
ident as articular cartilage is lost. Marginal osteophyte for­
mation is seen as a result of bone proliferation. Subchondral 
bony sclerosis appears radiographically as increased bone 
density. Subchondral bone cysts develop and vary in size from 
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several millimeters to several centimeters, appearing as 
translucent areas in periarticular bone. Bony deformity, joint 
subluxation, and loose bodies may be seen in advanced cases. 
Computed tomography, magnetic resonance imaging, and ul­
trasonography provide powetful tools for the assessment of 
OA, although the diagnosis of OA rarely requires such ex­
pensive modalities. There are no specific laboratory tests for 
OA. Unlike with the inflammatory arthritides, with OA the 
erythrocyte sedimentation rate (ESR) and hemogram are nor­
mal and autoantibodies are not present. If there is joint effu­
sion, the synovial fluid is noninflammatory, with fewer than 
2000 white blood cells (WBCs), a predontinance of mononu­
clear WBCs, and a good mucin clot. The diagnosis of OA is 
usually based on clinical and radiologic features, with the lab­
oratory assessment being useful for excluding other arthritic 
conditions or secondary causes of OA. 

Management 
The goals of OA management are pain control, prevention of 
joint damage, maxintizing function and quality of life, and 
minimizing therapeutic toxicity .10 An appropriate treatment 
plan for OA combines oral medications, exercise, and patient 
education. Nonpharmacologic management strategies for OA 
include periods of rest (1-2 hours) when symptoms are at their 
worst, avoidance of repetitive movements or static body posi­
tions that aggravate symptoms, heat (or cold) for the control 
of pain, weight loss if the patient is overweight, adaptive mo­
bility aids to dintinish the mechanical load on joints, adaptive 
equipment to assist in activities of daily living (ADL), range 
of motion exercises, strengthening exercises, and endurance 

Drug Dosage range/frequency Relative cost/30days 

Acetaminophen 750--1000 mg qid 
Aspirin, enteric coated 975 mg qid 
Extended release aspirin 800 mg qid 
Salicylsalicylic acid 3--4 glday 2 or 3 doses 
Choline magnesium trisalicylate 3 glday in 1, 2, or 3 doses 
Celecoxib (Celebrex) 100--200mg bid 
Diclofenac (Voltaren) 150--200 mglday in 2 or 3 doses 
Diflunisal (Dolobid) 500-1000 mglday in 2 doses 
Etodolac (Lodine) 300 mg bid-tid 
Fenoprofen (Nalfon) 300--600 mg tid-qid 
Flurbiprofen (Ansaid) 200-300 mglday in 2, 3, or 4 doses 
Ibuprofen (Matrin) 1200--3200 mglday in 3 or 4 doses 
Indomethacin (Indocin) 25-50 mg tid-qid 
Ketoprofen (Orudis) 50 mg qid or 75 mg tid 
Meclofenamate sodium 200-400 mg in 3 or 4 doses 
Meloxicam (Mabie) 7.5-15 mglday 
Nabumetone (Relafen) 1000 mg once/day to 2000 mglday 
Naproxen (Naprosyn) 250-500 mg bid-tid 
Naproxen sodium (Anaprox) 275-550 mg bid 
Oxaprozin (Daypro) 600 mg once/day to 1800 mglday 
Piroxicam (Feldenel 20 mg once/day 
Rofecoxib (Vioxx) 25-50 mg once/day 
Sulindac (Clinori!) 150-200 mg bid 
Tolmetin (Tolectin) 600-1800 mglday in 3 or 4 doses 

$ ~ lB-35; $$ ~ 36-55; $$$ ~ 56-BO; $$$$ ~ Bl-145. 
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$$ 
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$$ 
$$ 
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exercises. 11 ,12 Immobilization should be avoided. The use of 
adaptive mobility aids (e.g., canes, walkers) is an important 
strategy, but care must be taken to ensure that the mobility aid 
is the correct device, properly used, appropriately sized, and 
in good repair. Medial knee taping to realign the patella in pa­
tients with patellofemoral OA, and the use of wedged insoles 
for patients with medial compartment OA and shock absorb­
ing footwear may help reduce joint symptoms. lO,l3 

Pharmacologic approaches to the treatment of OA include 
acetaminophen, salicylates, nonselective nonsteroidal anti­
inflammatory drugs (NSAIDs), cyclooxygenase-2 (COX-2) 
specific inhibitors, topical analgesics, and intraarticular 
steroids. 14,15 Acetaminophen is advocated for use as first-line 
therapy for relief of mild to moderate pain, but it should be 
used cautiously in patients with liver disease or chronic al­
cohol abuse. Salicylates and NSAIDs are commonly used as 
first-line medications for the relief of pain related to OA. 
Compliance with salicylates can be a major problem given 
their short duration of action and the need for frequent dos­
ing; thus NSAIDs are preferable to salicylates. There is no 
justification for choosing one nonselective NSAID over an­
other based on efficacy. but it is clear that a patient who does 
not respond to an NSAID from one class may well respond 
to an NSAID from another. The choice of a nonselective 
NSAID versus a COX-2 specific inhibitor should be made af­
ter assessment of risk for 01 toxicity (e.g., age 65 or older, 
history of peptic ulcer disease, previous 01 bleeding, use of 
oral corticosteroids, or anticoagulants). For patients at in­
creased risk for upper 01 bleeding, the use of a nonselective 
NSAID and gastroprotective therapy or a COX -2 specific in­
hibitor is indicated. NSAIDs should be avoided or used with 
extreme caution in patients at risk for renal toxicity (e.g., in­
trinsic renal disease, age 65 or over, hypertension, congestive 
heart failure, and concomitant use of diuretics or angiotensin­
converting enzyme (ACE) inhibitors]. 10 

Topical capsaicin may improve hand or knee OA symp­
toms when added to the usual treatment; however, its use may 
be limited by cost and the delayed onset of effect requiring 
mUltiple applications daily and sustained use for up to 4 
weeks. Intraarticular steroids are generally reserved for the 
occasional instance when there is a single painful joint or a 
large effusion in a single joint, and the pain is unresponsive 
to other modalities. For patients who do not respond to 
NSAIDs or acetaminophen, tramadol can be considered, but 
seizures have been reported as a rare side effect. Narcotics 
should be avoided if at all possible, but they may be consid­
ered in patients unresponsive to or unable to tolerate other 
medications. Olucosamine sulfate, chondrotin sulfate, or 
acupuncture may be effective in reducing pain symptoms 
from OA, and glucosamine may prevent progression of knee 
OA.1O,16 Osteotomy, arthroscopy, arthrodesis, and total joint 
replacement are the primary surgical approaches for OA. Can­
didates for arthroplasty are individuals with severe pain, im­
paired joint function, or those who have experienced declines 
in functional status that do not improve with nonpharmaco­
logic and phannacologic measures, 
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The costs of OA can be substantial (Table 112.1). The di­
rect costs for drug therapy (which can easily exceed $60 per 
month)l? are added to lost income related to time spent on 
physician and physical therapy visits, disability-related work 
absences, and absences related to surgery. The pain and func­
tional disability associated with OA can contribute to social 
isolation and depression. Potentially modifiable risk factors 
include obesity, mechanical stress/repetitive joint usage, and 
joint trauma.4 Weight reduction, avoidance of traumatic in­
jury, prompt treatment of injury, and work-site programs de­
signed to minimize work-related mechanical joint stress may 
be effective interventions for preventing OA. 
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Rheumatoid Arthritis and 
Related Disorders 
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Joint pain is a common presenting complaint to the family 
physician. The importance of accurate diagnosis of chronic 
joint pain (>6 weeks) has been even more accentuated in re~ 
cent years by earlier use of drugs other than nonsteroidal an­
tiinflammatory drugs (NSAIDs) for treatment of rheumatoid 
arthritis. Continuity in the doctor-patient relationship is also 
particularly important, as treatment must be continually re­
assessed and modified over time. 

Joint Pain 

Differential Diagnosis 
The physician's first task for a patient presenting with com­
plaints of chronic joint pain, stiffness, redness, warmth, or 
swelling (in the absence of trauma) is to precisely localize the 
pain. Pain in small joints (hands and feet) is usually pinpointed 
more easily than in large joints such as the shoulder, hip, or 
spine. If the pain is in fact periarticular, it may be characterized 
as local (e.g., bursitis, tendonitis, or crupal tunnel) or diffuse 
(e.g., polymyalgia meumatica, polymyositis, fibromyalgia). 

If the joint pain is truly articular, the differential diagnosis 
is narrowed by detennining whether involvement is monartic­
ular or oligoarticular (osteoarthritis, gout, pseudogout, septic 
arthritis) or polyarticular. Asymmetric polyarticular arthritides 
include ankylosing spondylitis, psoriatic arthritis, Reiter syn­
drome, and spondyloarthropathies. Symmetric polyarticular 
distribution suggests rheumatoid arthritis, systemic lupus ery­
thematosus (SLE), Sjogren syndrome, polymyositis, and sc1e­
rodenna. When pain is diffuse, not relatable to specific 
anatomic structures, or described in vague tenns, fibromyalgia 
or psychological facton; must be considered (see Chapter 114). 

Correlation of joint pain with activity or at rest can differ­
entiate inflammatory from mechanical conditions. In addition 
to joint pain, it is important to inquire about other symptoms, 

including joint stiffness, limitation of motion, swelling, weak­
ness, and fatigue Of other systemic symptoms. Stiffness is dis­
comfort associated with joint movement after a period of in­
activity. Morning stiffuess and its duration (especially if >60 
minutes) suggest an inflammatory arthritis such as meumatoid 
arthritis, while patients with degenerative joint disease may 
complain of joint stiffness during the day rather than upon 
awakening. With neurologic conditions such as Parkinson's 
disease, this stiffness tends to be relatively constant (see Chap­
ter 66). Finally, constitutional symptoms such as fatigue, 
malaise, weight loss, and fever are common with rheumato­
logic diseases. The patient's functional ability can be addressed 
by asking: ''What is hard to do now that you could do before, 
and how does this affect your daily life?"l It is also useful to 
take an occupational history as well as inquire about hobbies 
or other activities requiring repetitive joint movements. 

Physical Examination 
A thorough physical examination is performed on all patients 
who present with joint pain, including the asymptomatic 
joints. Joints are examined for swelling, tenderness, defor­
mity, instability, and limitation of motion. Synovial thicken­
ing or an articular effusion must be differentiated from peri­
articular soft tissue swelling. Joint instability can be tested by 
moving adjacent bones opposite to the direction they normally 
move; an unstable joint's adjacent bones move more than nor­
mally. Arthritic joints often have greater passive ranges of 
motion (ROMs) than active ROMs. The clinician must be fa­
miliar with normal ROMs to identify arthritic joints' limita­
tions. Grip strength can be assessed with a blood pressure 
(BP) cuff inflated to 20 mm Hg. The maximal grip force (in 
urillimeters of mercnry) may be recorded to identify changes 
over time. It is also recommended to search for signs of sys­
temic disease by looking for liver, spleen, or lymph node en-



largement, neurologic abnonnalities, oral or nasal ulcerations, 
rashes, nodules, and pericardial or pulmonary rubs. 

Biologic factors contribute to examination variability, such 
as circadian changes in joint size and grip strength, among 
patients with rheumatoid arthritis observed over a 24-hour in­
terva1.2 Hence it may be prudent to record the time of the ex­
amination in the medical record. Accurately recording the 
physical examination is important but can be cumbersome, 
particularly if many joints are involved. One way to address 
this problem is to use skeleton diagrams or draw stick figures 
in the medical record to illustrate involved joints. 

From the history and physical examination the fantily 
physician may arrive at a short differential diagnosis of the 
patient's presenting joint complaints. Laboratory tests and im­
aging studies help to further reduce the diagnostic possibili­
ties, but the initial history and physical examination remain 
the hallmarks of the diagnostic process. 

Rheumatoid Arthritis 
Rheumatoid arthritis (RA) is a chronic, systemic, inflamma­
tory disease that affects mainly synovial joints in a symmet­
ric distribution. In most patients the disease is chronic and 
progressive, although recent changes in the treatment of RA 
may serve to improve long-tenn outcomes. Rheumatoid 
arthritis occurs in aU racial and ethnic groups. It is seen more 
commonly in women by a 3:1 ratio, and estimates of its 
worldwide prevalence generally are around 1%. RA occurs 
in all age groups but is more common with increasing age, 
peaking between the fourth and sixth decades of life. 

The cause of RA is unknown, but there probably is not a 
single etiology. There appears to be a genetic predisposition, 
which is then triggered by unknown stimuli. This leads to pro­
liferation of the synovial-lining cells and subsynovial vessels, 
forming a "pannus." Mononuclear and polymorphonuclear 
leukocytes invade, followed by a further inflammatory cas­
cade involving such factors as proteases and cytokines. 
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Diagnosis 
The diagnosis of RA is based primarily on clinical grounds 
rather than on the results of any gold standard test. The 1987 
American College of Rheumatology (ACR) criteria for clas­
sification ofRA (Table 113.1) may be used to assist the fam­
ily physician with an early clinical diagnosis of RA. The tem­
perature over RA-involved joints is often elevated, but the 
joints are usually not red. A pannus (caused by proliferating 
synovium) can sometimes be felt, as can soft tissue swelling. 
Early diagnosis and subsequent aggressive treatment of RA 
may reduce joint destruction and disability. Patients may also 
demonstrate classic late changes such as swan-neck and bou­
tonniere deformities and ulnar deviation of the metacar­
pophalangeal (MCP) joints due to ligamentous laxity. The 
swan-neck deformity is characterized by flexion of the distal 
interphalangeal (DW) and MCP joints and hyperextension of 
the proximal interphalangeal (PW) joint, probably due to 
shortening of the interosseous muscles and tendons and short­
ening of the dorsal tendon sheath. The boutonniere deformity 
results from avulsion of the extensor hood of the PIP due to 
chronic inflammation, causing the PIP to pop up in flexion. 
The DIP stays in hyperextension. Hand flexor tenosynovitis 
is also common with RA. Atlantoaxial (Cl-2) subluxation 
caused by ligamentous laxity is underrecognized and is a di­
agnostic consideration when RA patients complain of arm or 
leg weakness. 

Extraarticular Manifestations 
Because RA is a systemic inflammatory disease, it is not sur­
prising that there are multiple extraarticular manifestations 
that help with the diagnosis; systemic symptoms such as fa­
tigue, malaise, anorexia, weight loss, and fever may be promi­
nent. Serious infections and hematologic malignancies such 
as non-Hodgkin's lymphoma are also more common in pa­
tients with RA. Renal disease is usually secondary to drug 
toxicities or amyloidosis. RA can cause pericardial effusions, 
pericarditis, myocarditis, and coronary arteritis. Pulmonary 

Table 113.1. 1987 American College of Rheumatology Revised Criteria for Classification of Rheumatoid Arthritis 

Criterion 

1. Morning stiffness 
2. Arthritis of three or 

more joint areas 

3. Arthritis of hand joints 
4. Symmetric arthritis 

5. Rheumatoid nodules 

6. Serum rheumatoid factor 

7. Radiologic changes 

Definition 

Morning stiffness in and around the joints lasting at least 1 hour before maximal improvement 
At least three joint areas with simultaneous soft tissue swelling or fluid (not bony overgrowth 

alone) observed by a physician; the 14 possible joint areas are right or left PIP, MCP, wrist, 
elbow, knee, ankle, and MTP joints 

At least one joint area swollen as above in a wrist, MCP, or PIP 
Simultaneous involvement of the same joint areas on both sides of the body; bilateral 

involvement of PIP, Mep, or MTP joints is acceptable without absolute symmetry 
Subcutaneous nodules over bony prominences or extensor surfaces or juxtaarticular regions, 

observed by a physician 
Demonstration of abnormal amounts of serum rheumatoid factor by any method that has 

been positive in fewer than 5% of normal control subjects. 
Radiologic changes typical of rheumatoid arthritis on posteroanterior hand and wrist 

roentgenograms, which must include erosions or unequivocal bony decalcification 
localized to or most marked adjacent to the involved joints (osteoarthritis changes alone 
do not qualify) 

For classification of rheumatoid arthritis, at least four of these seven criteria must be met. Criteria 1 through 4 must have been 
present for at least 6 weeks. Patients with two clinical diagnoses are not excluded. 
Mep = metacarpophalangeal; MTP = metatarsophalangeal; PIP = proximal interphalangeal. 
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complications include pleural effusions, pulmonary fibrosis, 
nodular lung disease, and possibly small airways disease. RA 
can also cause secondary Sjogren syndrome. 

Subcutaneous nodules are present in 25% of patients and 
tend to occur in areas subject to pressure, such as the elbows 
and sacrum, although nodules have been found in many other 
areas, including (rarely) the heart and lungs. Sometimes these 
nodules need to be biopsied to differentiate from other enti­
ties such as gouty tophi and xanthomas. 

Clinical Presentations 
About 55% to 70% of patients with RA experience an insid· 
ious onset over weeks to months, 8% to 15% have an acute 
onset, and 15% to 20% have an intennediate onset, with symp­
toms developing over days to weeks.3 Patients usually fIrst 
experience small joint involvement in the hands and feet, par­
ticularly the PIPs and MCPs. Morning stiffness lasting more 
than 1 hour in these joints is suggestive of RA. Edema and 
inflanunatory products are absorbed by lymphatics and 
venules with motion. Patients often have constitutional symp­
toms as well Large joints become symptomatic later in the 
course of the disease. Symmetry of involvement is an im­
portant diagnostic feature that helps differentiate RA from 
other rheumatologic conditions. Muscle atrophy may develop 
around affected joints, causing weakness out of proportion to 
the pain. Finally, symptoms must present for more than 6 
weeks to establish the diagnosis. 

Other less common presentations include acute-onset RA 
and palindromic attacks. Acute-onset RA has the best long­
term prognosis. Palindromic attacks are characterized by sud­
den, brief episodes of swelling of a large joint such as a knee, 
wrist, or ankle, thereby mimicking gout. Twenty to forty per­
cent of patients with palindromic attacks progress to the 
chronic joint pain of RA.4 

Clinical Course 
The course of RA ranges from an intennittent type, marked 
by partial or complete remissions without need for continu­
ous therapy (approximately 20% of patients), to either rap­
idly or slowly progressive disease. It is unclear whether treat­
ment alters the final result of disabling arthritis in this 
progressive subset of patients, although pharmacologic treat­
ment and other factors such as lowering environmental tem­
peratures and humidity may lessen symptoms. 

Laboratory Studies 
Selected laboratory studies are best undertaken only after a 
careful history and physical examination are done. Rheumatoid 
factor (RF), antinuclear antibody (ANA), and erythrocyte sed­
imentation rate (ESR) are nonna1ly the most helpful laboratory 
tests to aid in the diagnosis of RA. However, positive results 
are not specific to RA and may be elevated with other con­
nective tissue diseases. Further, the frequency of abnonnal re­
sults in the absence of disease increases with age. Thus "arthri­
tis panels" often confuse rather than clarify the situation. 

Rheumatoid factor, an immunoglobulin M (IgM) antibody, 
is present in 80% to 90% of patients with RA; it is usually 

associated with severe, advanced disease. However, between 
10% and 25% of patients with RA never have an abnormal 
RF. ANA titers should only be ordered in patients with sys­
temic symptoms. ANA titers may be elevated in up to 30% 
of patients with RA; if abnormal, it is important to entertain 
the diagnoses of SLE, Sjogren syndrome, and scleroderma as 
well. Hemolytic complements (CH,o), C3 and C4 are normal 
or increased with early RA, whereas these levels are decreased 
in patients with SLE. The ESR is nonspecific and a rather in­
sensitive marker for disease activity, although it may be help­
ful to differentiate exacerbations from other noninflammatory 
etiologies. Levels of C-reactive protein (CRP) reflect RA ac­
tivity and may change more rapidly than the ESR-within 24 
hours rather than days or weeks. 

A complete blood cooot (CBC) can be helpful. Many patients 
with RA have a chronic, mild, normochromic nonnocytic ane­
mia. Most have normal white blood cell (WBC) cooots. Throm­
bocytosis may wax and wane along with disease activity. 

Finally, synovial fluid analysis in RA shows yellowish white, 
turbid but stetile fluid without crystals, with more than 2000 
WBC/mm3 (but typically between 10,000 and 20,000) and with 
mure than 75% polym01l'honuclear leukocytes. Synovial fluid 
CHso is lower than that in serum, and the synovial glucose is 
usually at least 30 mgldL less than the serum glucose. 

Imaging Studies 
Plain radiographs are not helpful for most patients early in 
the course of RA, as they generally show only soft tissue 
swelling or osteoporosis. Radiographs are indicated only to 
help rule out infection or fracture, when the patient has a his­
tory of malignancy, when the physical examination fails to 
localize the source of pain, or when pain continues despite 
conservative treatment. Over time, radiographs of the hands 
and feet in particular may show joint space narrowing, peri­
articular osteoporosis, and eventually marginal bony erosions. 

Rheumatoid Arthritis and Osteoarthritis 
Because early rheumatoid arthritis and OA (see Chapter 112) 
are both common entities, the family physician must often 
differentiate between them. With RA a predominant early 
symptom is morning stiffness, whereas with OA pain in­
creases through the day and with use. Joints are symmetri­
cally involved in RA and are usually, in order of frequency, 
MCPs, wrists, and PIPs; DIPs are almost never affected. OA 
is often less symmetric and involves weight-bearing joints 
(hips, knees) and DIPs. Soft tissue swelling and warmth 
strongly suggest RA, as do periarticular osteopenia and mar­
ginal erosions on plain films. OA patients often have bony 
osteophytes on physical examination or radiography more 
commonly than soft tissue swelling. Laboratory fIndings in 
OA are normal, whereas RA patients often have elevated ESR, 
RF, CRP, CH,o, C3, and C4, as well as anemia, eosinophilia, 
and thrombocytosis. 

Nonpharmacologic Treatment 
There are numerous ways to measure treatment success for 
RA, including measurement of various laboratory parameters 



such as RF titer, ESR, and number of bony erosions on radi­
ographs; but ultimately the patient's perception of success 
matters much more. The American Rheumatism Association 
Medical Information System (ARAMIS) and several multi­
purpose arthritis centers employ "the five D's" as dimensions 
for describing patient outcome: death, disability, discomfort, 
drug toxicity, and dollar cost. Different patients value each of 
these outcomes differently, which the family physician must 
keep in mind when proposing treatment options. Optimal 
management of RA utilizes community resources as well as 
a variety of treatment modalities. 

Because RA is a chronic disease with no known cure, pa­
tients often are vulnerable to quack practitioners and charlatans. 
With the rising popularity of the Internet, patients have access 
to hundreds of unregulated Web sites, many of them commer­
cial, which advertise thousands of (often expensive) "miracle 
cures." Patient education and an open relationship with the fam­
ily physician help protect patients from misinformation. 

Concomitant anxiety and depression are common among 
RA patients and are important to treat. The patient's psycho­
logical status is often more influenced by control of pain, so­
cioeconomic factors, and the patient's support mechanisms 
(social and family support, sense of control, and coping skills) 
than by changes in disease status.5 

Rest and Exercise 
Resting affected joints during periods of exacerbation, in­
cluding the use of splinting, may be helpful. At other times 
exercise to minimize periarticular muscle atrophy is neces­
sary, often with the help of physical and occupational thera­
pists. Water exercise has been found to help symptoms in 
some patients. 

Dietary Therapy 
There have been many proposed diets for RA, with only a 
few small studies showing positive effects with specific di­
etary manipulations. Clearly, excessive weight places more 
strain on inflamed joints, and dietary recommendations can 
be made to promote weight loss. Diets with supplemental fatty 
acids to eliminate precursors of arachidonic acid (and there­
fore diminish leukotrienes and prostaglandins) have been pro­
posed to help, as have fasting and vegetarian diets,6,7 but large 
studies have yet to be done. 

Psychological Support 
The same progression of responses observed with normal 
grieving (shock, anger, denial, resignation, and acceptance) is 
seen with chronic illnesses such as RA. Patients commonly 
fear becoming crippled, an issue that needs to be explicitly 
addressed by the family physician by providing education 
about the disease and available treatment options. It is im­
portant to consider the diagnosis of depression, and to treat 
if present. Sexuality may be affected because of pain, consti­
tutional symptoms such as fatigue, and poor self-image sec­
ondary to deformities; the patient's partner may be reluctant 
to engage in sexual intimacy from fear of causing discomfort. 
So long as it does not prevent obtaining needed treatments, 
acting as "normal" as possible, rather than thinking of one-

113. Rheumatoid Arthritis and Related Disorders 961 

self as a "rheumatoid patient," is often psychologically 
healthy. Families often need help coping with patients, par­
ticularly those with severe disease. If the RA patient becomes 
overly dependent on family or on the physician, the devel­
opment of coping mechanisms will be delayed. Group psy­
chotherapy, structured group support, and relaxation therapy, 
among other psychoeducational approaches, have been shown 
to strengthen coping strategies and to improve compliance 
with treatment regimens.s 

Some particularly useful therapeutic modalities include lo­
cal support groups and patient education. One specific ex­
ample is the Arthritis Self-Help Course, organized by the 
Arthritis Foundation, which provides information on isomet­
ric exercise, relaxation techniques, joint protection, nutrition 
and techniques for coping with chronic illness. The Arthritis 
Foundation (800-283-7800) and the National Institute of 
Health's National Arthritis Clearinghouse (301-495-4484) are 
also good sources of information for patients. 

Pharmacotherapy 
Pharmacologic treatment of the RA patient has undergone a 
transformation during the last several years. Observations that 
radiographically detectable irreversible joint damage progresses 
most rapidly duting the first years of RA have led to growing 
enthusiasm for early treabnent with disease-modifying an­
tirheumatic drugs (DMARDs). These agents may minimize syn­
ovitis and ultimately prevent irreversible joint damage. 

Initiating early treatment by recognizing early signs of syn­
ovitis may be the physician's most important task. Two prob­
lems hinder the early use of these potentially valuable drugs. 
First, selecting the patients who should receive DMARDs and 
those who would do equally well with less toxic drugs is still 
problematic. Second, differentiating early RA from other en­
tities is often clinically difficult and can delay treatment un­
til after it could potentially help the most. 

Aspirin and NSAIDs 
There is no one consistently superior NSAID for treatment of 
RA. Some patients who do not respond to or tolerate a par­
ticular NSAID may respond to or better tolerate another; treat­
ment is empiric (Table 113.2). It is important to keep in ntind 
that aspirin-allergic asthmatic patients may develop severe 
bronchospasm and anaphylactoid reactions with any NSAID.9 

An adequate trial with an NSAID requires the patient take 
a maximal dose for 3 weeks before changing to a different 
NSAID. It is usually best to switch to an NSAID from a dif­
ferent class. All NSAIDs can cause dyspepsia and gastroin­
testinal (GI) toxicity, and all except nonacetylated salicylates 
and selective cyclooxygenase-2 (COX-2) inhibitors can in­
terfere with platelet function and prolong bleeding times. 
Other common side effects include renal toxicity and central 
nervous system (CNS) symptoms such as drowsiness, dizzi­
ness, and confusion. Misoprostol (Cytotec), a prostaglandin 
analogue, can prevent gastric ulceration caused by NSAIDs, 
although this combination has become less common since the 
introduction of the selective COX-2 inhibitors. lO 

Which NSAID is best to use for RA? Fries and colleagues II 
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Table 113.2. Common NSAIDs Used for 
Rheumatoid Arthritis 
Arylcarboxylic acids 

Salicylic acids 
Acetylated 

Aspirin, extended release/enteric coated 
Nonacetylated 

Dilluni,al (Dolohid) 
Salsalate (Disalcid, Mono-Gesicl 

Arylalkanoic acids 
Arylacetic acids 

Didofenac (CataflamNoltaren) 
Naproxen (Aleve, Naprosyn) 
Naproxen sodium (Anaprox) 

Arylpropionic acids 
Ibuprofen (Advil, Motrin, Nuprin) 
Ketoprofen (Orudis) 

Oxazolepropionic acids 
Oxaprozin (Daypro) 

Heteroarylacetic acids 
Tolmetin (Tolectin) 

Indole and indene acetic acids 
Sulindac (Clinoril) 

Pyranocarboxyl ic acids 
Etodolac (Lodine) 

Enolic acids--oxicams 
Piroxicam (Feldene) 

Nonacidic agents 
Nabumetone (Relafen) 

Selective COXa2 inhibitors 
Celecoxib (Celebrex) 
Rofecoxib (Vioxx) 

analyzed 2747 patients with RA who were followed up for an 
average of 3.5 yearsll Consistently, the least toxic NSAIDs 
were coated or buffered aspirin, salsalate, and ibuprofen. The 
most toxic were indomethacin, tolmetin sodium, meclofena­
mate sodium, aod ketoprofen. Drugs identified in this study as 
having high toxicity were no more clinically effective for RA 
treatment than those with lower toxicity. 

Cyclooxygenase-2 Inhibitors. Traditional NSAIDs inhibit 
both COX-I aod -2. While COX-2 is a primary enzyme in 
the synthesis of prostaglandins which cause joint inflamma­
tion and pain, COX -1 leads to production of other 
prostaglandins, including those that are gastric-protective. Pa­
tients using selective COX-2 inhibitors experience fewer GI 
complications, but have similar pain relief, when compared 
with those using traditional NSAIDS.12 As such, these med­
ications are particularly useful in patients who are intolerant 
of the GI effects of older NSAIDs, or who are at high risk of 
GI complications (elders, patients with a history of GI bleed­
ing, or who are taking corticosteroids). 

Glucocorticoids. 
Glucocorticoids are used in a variety of ways for treatment 
of RA. Glucocorticoid articular injections are often used for 
temporary suppression of RA in a joint, but generally this 
technique is not recommended more than three times per year. 
Common drugs for injection include short-acting preparations 

such as hydrocortisone acetate; intermediate-acting preparaa 

tions such as triamcinolone acetonide (Kenalog). triamci­
nolone diacetate (Aristocort), and methylprednisolone acetate 
(Depa-Medrol); and long-acting preparations such as dexa­
methasone acetate (Decadron-LA), aod betarnethasone sodium 
phosphate aod acetate (Celestone, Soluspan). Lidocaine is usu­
ally injected with the steroid to maximize patient comfort. 

Systemic glucocorticoids, most commonly prednisone, are 
often used as "bridge therapy," when initiating therapy with 
DMARDs, to keep patients comfortable for the 3 to 6 months 
before the DMARD takes effect. Systemic glucocorticoids 
may need to be continued for longer periods in patients with 
mostly constitutional symptoms compared to those with pre­
dominantly joint symptoms. 

Low-dose prednisone may be especially useful in elderly pa­
tients as an alternative to other second-line drugs that carry more 
risk. Oral prednisone is given in as low a dose as is 
clinically effective; side effects are minimized if the dose is kept 
at or below 7.5 mg/day. Prednisone is usually given in a single 
morning dose as there is no clear advantage to dividing doses. 
Low-dose alternate-day therapy minimizes hypothalamic-pitu­
itary axis suppression and infection risk, although other long­
term side effects such as osteoporosis and cataract fonnation are 
unaffected. I3 Increased osteopenia probably occurs even with 
low-dose therapy, but measures such as vitamin D and calcium 
supplementation may help avoid it. 

DMARDs 
Radiographically detectable irreversible joint damage pro­
gresses most rapidly during the fIrst years of RA.14 One chal­
lenge is to develop early prognostic indicators to identify the 
patients who will develop severe RA aod those who will not, 
so as to initiate needed treatment in the former group and 
avoid overtreatment in the latter. Evidence is growing that un~ 
til these indicators are refined, in general the earlier that 
DMARDs are started by the family physiciao, usually in co­
operation with a rheumatologist, the better the outcome (Table 
113.3). There are few data available involving direct com­
parison of various DMARDs' effects on the long-term out­
come of disease, and short-term trials often fail to detect sig­
nificant differences. 

Clinical responses to DMARDs vary considerably, ranging 
from complete remission to no response. Most clinicians give 
a trial of 4 to 6 months before changing therapy, either by in­
creasing the dose, adding an additional DMARD, or substi­
tuting completely with a different DMARD. A relapse in 
symptoms usually occurs with discontinuation of these drugs, 
necessitating continuation even when patients are doing well. 
Patients often have relapses even without medication changes, 
necessitating frequent modification of treatment. In addition, 
toxic side effects may develop at any time necessitating 
chaoges in therapy. 

Two of the newest DMARDs are the tumor necrosis fac­
tor (TNF) inhibitors and the pyrimidine synthesis inhibitor 
leflunomide. TNF is a cytokine which causes inflammation; 
it is present in the synovium of RA patients. TNF inhibitors 
have been used with good success in patients with refractory 
RA. However, they are expensive (a wholesale cost in 1999 
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Table 113.3. Commonly Used Disease-Modifying Antirheumatic Drugs 

Type/generic 
(trade) name 

Gold compounds! 
gold Na thiomalate 
(Myochrysine) 
Aurothioglucose 
ISolganal) 

Antimalarial! 
hydroxychloroquine 
IPlaquenil) 

Usual dosage 

1M: 10 to 50 mg weekly until 
there is toxicity, major 
clinical improvement, or 
cumulative dose of 1 g; if 
effective, interval between 
doses is increased 

po: 40CH>00 mg qd with meals, 
when good response ob­
tained (usually 4-12 weeks) 
decrease to 200-400 mg qd 

Methotrexate PO: 7.5-15.0 mg weekly 
(Rheumatrex) 

Azathioprine (lmuran) PO: 50-100 mg qd, increase 
at 4-week intervals by 
O.5mg/kg/day up to 
2.4 mg/kg/day 

Sulfasalazine PO: 500 mglday, then 
(Azulfidine) increase up to 3 glday 

Pyrimidine synthesis PO: 20 mgld 
inhibitor/leflunomide 
(Arava) 

TNF inhibitors! SC: 25 mg twice weekly 
etanercept 
IEnbrel) 

Toxic effects 

Pruritus, dermatitis (up to 1/3 
or patients), stomatitis, 
nephrotoxicity, blood 
dyscrasias, "nitroid" 
reaction: flushing, weak­
ness, nausea, dizziness 
30 min after injection 

Retinopathy, dermatitis, muscle 
weakness, hypoactive 
DTRs, CNS 

Pulmonary toxicity, ulcerative 
stomatitis, leukopenia, 
thrombocytopenia, GI 
distress, malaise, fatigue, 
chills, fever, CNS, elevated 
LFTs!liver disease, 
?Iymphoma, infection, 
teratogenic 

leukopenia, thrombocytopenia, 
GI, ?neoplasia if previous 
treatment with alkylating 
agents, teratogenic 

GI, skin rash, pruritus, 
blood dyscrasias, 
oligospermia 

Diarrhea, rash, hepatic toxicity, 
teratogenic 

Injection-site reaction, auto­
antibody formation, 
infection 

Recommended 
monitoring 

CBC, platelet count and U/A 
before each to every other 
dose 

Ophthalmologic exam every 3 
months (visual acuity, slit­
lamp, funduscopic, visual 
field test), neuromuscular 
exam 

CBC with platelets, LFTs 
weekly for 6 weeks then 
monthly LFTs, U/A 
periodically, hCG prn 

CBC with platelets weekly 
for 1 month, 2 x/month for 
2 months then monthly, 
hCG pm 

CBC, U/A q2 weeks for 
3 months, then monthly 
for 9 months, then every 
6 months. 

LFTs regularly 

Only as indicated for 
symptoms of infection 

Infliximab IV: 3-10 mglkg at 0, 2, Headache, infusion reaction, 
(Remicade) and 6 weeks, then every lupus-like syndrome, 

8 weeks infection 

CBC = complete blood count; CNS = central nervous system; OTR = deep tendon reflex; GI = gastrointestinal; hCG = human 
chorionic gonadotropin; lFTs = liver function tests; TNF = tumor necrosis factor; UtA = urinalysiS. 

of $1000-1300 per month) and have common local and sys­
temic side effects.9 

Leflunomide has been shown to be superior to methotrex­
ate and sulfasalazine for symptomatic relief of rheumatoid 
arthritis, with serious adverse effects taking place in 0% to 
2% of users. 15 It is teratogenic, and female patients who want 
to become pregnant after having taken the drug must take 
cholestyramine to bind the drug. Without the cholestynunine, 
the medication can be present in the body for up to 2 years.9 

Surgery 
When pharmacologic therapy and al\ other modalities have 
been attempted, surgery sometimes provides relief of pain. 
Ninety percent of elderly patients with severe incapacitating 
rheumatoid joint disease can expect excellent pain relief and 
satisfactory motion following total hip or knee replacement. 16 

Experimental Treatment and 
Therapy of the Future 
Because of the chronicity, lack of a cure, and associated dis­
ability of RA, patients are vulnerable to many unproved "al­
ternative" therapies. There is definitely a need for better ther­
apies, making RA an intensely active area of current research. 

Borrowing an idea from oncology to suppress immune re­
sponses maximally, combination therapy with DMARDs is 
being actively investigated. Other experimental therapies in­
clude high-dose intravenous prednisolone, total lymphoid ir­
radiation, interferon-y, interieukin-I (IL-I) inhibitors, cy­
closporine, monoclonal antibody antagonists against T-cell 
receptors, and phenytoin. Tetracyclines have been investi­
gated for years based on the theory that infectious agents such 
as Mycoplasma or Chlamydia may cause RA.17 The antibody­
absorbing colunID Prosorba is used with plasmapheresis, and 
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is Food and Drug Administration (FDA) approved for mod­
erate to severe RA in patients refractory to methotrexate. It 
is expensive, and long-tenn efficacy is unknown. 

Juvenile Rheumatoid Arthritis 
Juvenile rheumatoid arthritis (JRA), a heterogeneous group 
of diseases fonnerly known as Still's disease, is clinically dis­
tinct from RA in adults. The cause is unknown. Hypotheses 
concerning etiology include infection, hypersensitivity, an au­
toimmune reaction, or a combination of these factors. Fortu­
nately, at least 75% of children with JRA eventually have long 
remissions without significant residual deformity or loss of 
function. About 5% of patients with adult RA have symptoms 
beginning in childhood. 

Clinical manifestations of JRA fall into three maior cate­
gories: pauciarticular (40-50%), polyarticular (25-40%), and 
systemic (l 0-20%). These classifications are helpful for deter­
mining diagnosis, treatment, and prognosis in children with 
chronic arthritis. Consideration of other possibilities for arthri­
tis, including mechanical or degenerative disorders, septic 
arthritis, reactive arthritis to extraarticular infection. connective 
tissue diseases, neoplastic disorders, endocrine disorders (type 
I diabetes mellitus, hyperthyroidism, hypothyroidism), and 
idiopathic pediatric joint pain syndromes is recommended. Di­
agnosis may be difficult without persistent, objective joint 
swelling. JRA is largely a diagnosis of exclusion. 

In pauciarticular-onset disease, children have four or fewer 
joints involved during the first 6 months of symptoms. Large 
joints are primarily affected, often asymmetrically. Pauciar­
ticular type I JRA affects girls 80% of the time, usually be­
fore age 4. Pauciarticular type II JRA affects boys 90% of the 
time, usually at age 8 or older, and many go on to develop 
spondyloarthropathies such as ankylosing spondylitis. There 
is a 10% to 30% risk of chronic iridocyclitis with this dis­
ease, and many authorities recommend frequent slit-lamp ex­
aminations to prevent scarring and loss of vision. 

Polyarticular-onset JRA occurs mostly in girls, involving 
multiple joints including small joints. RF-positive polyartic­
ular JRA tends to be more severe than RF-negative disease, 
both acutely and with long-term risk of severe arthritis. 

Systemic-onset JRA is characterized by high intermittent 
fevers (> 102°F), rash, hepatosplenomegaly, lymphadenopa­
thy, arthralgias, and leukocytosis. Arthritis becomes chronic 
but the systemic syroptoms generally dissipate with time. 

The NSAIDs are generally used as first-line treatment for 
JRA as concerns about Reye's syndrome have discouraged 
use of salicylates, the drugs of choice in the past. As in 
adults, low-dose methotrexate is being used more frequently 
as the second-line drug of choice. Sulfasalazine has also 
been used with success. Gold compounds and antimalarials 
are probably less effective in JRA than in adult RA and are 
used less commonly. Long-term systemic glucocorticoids 
are effective for symptom relief but do not prevent joint 
damage and are best avoided in children if possible. Topi­
cal steroids are used for associated iridocyclitis. Physical 
and occupational therapy are important for protecting joint 
mobility; this is particularly important in JRA as children 

often do not complain of pain but simply stop using affected 
joints. The ultimate goal is to utilize these various treatments 
to encourage children with JRA to live active, normal lives. 
The family physician coordinates care with other members 
of the treatment team and offers necessary support to the 
child and family. 

Systemic Lupus Erythematosus 
Systemic lupus erythematosus (SLE) is a complicated meorna­
tologic disorder with a broad range of presentations. The inci­
dence of SLE has more than tripled in the past 30 years, from 
1.51100,000 in 1950-79 to 5.61100,000 in 1980-92.18 The in­
cidence among female patients is three times that of male pa­
tients, resulting in a prevalence of 1 in 700 for women between 
the ages of 20 and 64 years. 19.20 The disease incidence in 
African-American and Hispanic women in the same age group 
is higher than in their Caucasian counterparts. 

The pathogenesis of SLE is not completely understood. 
Corrent theories include polyclonal B-cell activation and anti­
gen stimulation resulting in the immune response that char­
acterizes this complex disorder. Studies have pointed to a ge­
netic factor contributing to the development of SLE. Twin 
studies have revealed a concordance rate among monozygotic 
twins to be as high as 30% to 50%. An association with hu­
man leukocyte antigen (HLA) groups DR2, DR3, DR4, and 
DRS has also been found. 

Laboratory Findings 
Detection of antinuclear antibodies is a highly senSItive 
screening test for SLE, although it is not specific for SLE. A 
marginally elevated antinuclear antibodies titer is found in 2% 
to 5% of normal individuals.2o About 95% of SLE patients 
have positive antinuclear antibodies titers that are more than 
two times higher than the normal limit identified by any given 
laboratory. Other antibodies identified in SLE patients include 
anti-double-stranded DNA, anti-DNA-histone complex, anti­
Sm (Smith antigen), and anti-Ro (Robert antigen). Antibod­
ies to dsDNA and Sm antigen are specific for SLE and have 
been associated with more severe cases. Anti-Ro antibodies 
are associated with various dermatologic manifestations of 
SLE. Anti-single-stranded DNA is not specific for SLE and 
therefore plays no role in diagnosis. 

Up to 30% of SLE patients also have circulating antiphos­
pholipid antibodies. These antibodies, known as the "lupus 
anticoagulant" may result in prolonged partial thromboplas­
tin (PIT) and prothrombin (PT) times yet paradoxically re­
sult in an increased risk of thrombotic events. When coun­
seling female patients who have circulating antiphospholipid 
antibodies, it is important to discuss the increased risk of spon­
taneous abortions. In fact, a history of recurrent spontaneous 
midtrimester abortions should trigger testing for antiphos­
pholipid antibodies. 

Systemic lupus erythematosus is characterized by a wide 
variety of presentations. The SLE classification system, re­
vised in 1982 and updated in 1997, identifies 11 syroptoms 
of the disease or systems affected in SLE patients. To con-
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Table 113.4. 1982 American College of Rheumatology Revised Criteria for Classification of Systemic Lupus Erythematosus 
(updated 1997) 

Criterion 

1. Malar rash 
2. Discoid rash 

3. Photosensitivity 
4. Oral ulcers 
5. Arthritis 

6. Serositis 

7. Renal disorder 

8. Neurologic disorder 
9. Hematologic disorder 

Definition 

Fixed erythema, flat or raised, over the malar eminences, tending to spare the nasolabial folds 
Erythematous raised patches with adherent keratotic scaling and follicular plugging; atrophic 

scarring may occur in older lesions 
Skin rash as a result of unusual reaction to sunlight, by patient history or physician observation 
Oral or nasopharyngeal ulceration, usually painless, observed by physician 
Nonerosive arthritis involving two or more peripheral joints, characterized by tenderness, 

swelling or effusion 
Pleuritis-convincing history of pleuritic pain or rub heard by a physician or evidence of pleural 

effusion 
OR 

Pericarditis--documented by electrocardiogram or rub or evidence of pericardial effusion 
Persistent proteinuria greater than 500 mg/24 hours or greater than 3+ on dipstick 

OR 
Cellular casts~may be red cell, hemoglobin, granular, tubular or mixed-on urine sediment 
Seizures or psychosis in the absence of offending drugs or known metabolic derangements 
Hemolytic anemia with reticulocytosis 

OR 
Leukopenia-less than 4,000/mm3 on 2 or more occasions 

OR 
Lymphopenia-less than 1 ,SOO/mm3 on 2 or more occasions 

OR 
Thrombocytopenia-less than 100,OOO/mm3 in the absence of offending drugs 

10. Immunologic disorder Anti-DNA in abnormal titer 
OR 

Anti-Smith antibody 
OR 

Positive finding of antiphospholipid antibodies based on: 
1. An abnormal serum level of IgG or IgM anticardiolipin antibodies 
2. A positive test result for lupus anticoagulant using a standard method 
3. A confirmed false-positive serologic test for syphilis known to be positive for at least 

6 months 
11. Positive ANA test An abnormal titer of ANA by immunofluorescence or an equivalent assay at any 

point in time and in the absence of drugs known to be associated with drug-induced lupus 
syndrome. 

For classification of SlE at least four of these 11 criteria must be met, either serially or simultaneously, during any interval of ob­
servation. 

ANA:::: antinuclear antibody. 

fIrm a diagnosis of SLE, patients must have at least four of 
the 11 criteria present either serially or simultaneously (Table 
113.4). 

Mucocutaneous Manifestations 
The classic malar butterfly rash is present in only one third 
of patients. It usually presents abruptly after exposure to suo­
light and lasts for several days or weeks. More commonly, 
patients have a patchy maculopapular rash on sun-exposed ar­
eas. Subacute cutaneous lupus erythematosus presents with a 
unique rash characterized by photosensitivity and superficial, 
nonindurated, nonscarring lesions. 

One third to two thirds of SLE patients are markedly pho­
tosensitive, and sun exposure not only results in rash but also 
may induce a flare of systemic manifestations. Seventy percent 
of patients with photosensitivity have anti-Ro antibodies.21 

Discoid lesions are raised plaques that may result in scar­
ring. Other skin manifestations include alopecia, hyperpig­
mentation, and hives. Biopsy shows immunoglobulin deposi-

tion at the dermoepidermal junction. This finding is known 
as the lupus band test. 22 

Arthritis 
Arthralgias are the most common complaint of SLE patients 
and are often present at the time of initial diagnosis. Up to 
76% of patients develop arthritis associated with disease ac­
tivity. It is difficult to differentiate the joint complaints of 
SLE patients from those of RA patients, but SLE patients usu­
ally present with pain out of proportion to the degree of syn­
ovitis. Also, in contrast to RA patients, SLE patients have soft 
tissue involvement that can result in joint defonnity without 
evidence of cartilage involvement (Jaccoud arthropathy). Ten­
don rupture can also occur. 

Serositis 
SLE patients can have inflammation of the pleural, pericar­
dial, and peritoneal membranes. Exudative pleural effusions 
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are common but are usually small and therefore of little clin­
ical importance.22 Up to 29% of SLE patients have symptoms 
of pericarditis including pain, friction rub, and electrocardio­
graphic changes. 

Renal Disease 
Renal involvement occurs in as many as 75% of patients, and 
the resulting glomerulonephritis is a major determinant of 
morbidity and mortality23 (see Chapter 97). Immune complex 
deposition along the glomerular basement membrane results 
in an inflammatory response resulting in the characteristic 
glomerular findings. SLE patients should have an annual uri­
nalysis to look for early evidence of proteinuria. Because of 
renal compensatory mechanisms, even urinalysis and meas­
urement of serum creatinine or creatinine clearance may un­
derestimate actual parenchymal damage. Renal biopsy obvi­
ously can document the type of lesion present in symptomatic 
patients, but biopsy results have not been useful for predict­
ing disease progression. A persistently elevated serum crea­
tinine level (>2 mg/dL) is the best predictor of future renal 
morbidity. 19 

Neurologic Disorder 
Nenrologic complaints among SLE patients vary from 
headache to seizures. Neuropsychiattic findings in SLE pa­
tients can be the result of direct injury from immune com­
plexes and thrombotic events or of other organ dysfunction. 
Cognitive dysfunction has been documented in 20% to 70% 
of patients. Progressive decline in cognitive function leading 
to dementia has been reported but is rare. Laboratory studies 
in symptomatic patients are significant for antineuronal anti­
bodies. Most patients have normal cerebrospinal fluid (CSF) 
findings, but CSF studies are important to exclude infectious 
causes of neurologic manifestations. Immunologic CSF stud­
ies (Le., oligoclonal bands) are not specific in SLE patients. 
Studies comparing magnetic resonance imaging (MRI) to 
computed tomographic (CT) in symptomatic SLE patients 
have met with conflicting results. CT is more than adequate 
for diagnosing mass lesions or intracranial hemorrhage. MRI 
is more sensitive for picking up the signs of chronic vascular 
injury but may also identify incidental or clinically insignif­
icant lesions.23 

Hematologic Disorder 
It is not surprising that most SLE patients have anemia of 
chronic disease. Up to 25% of SLE patients may also have an 
autoimmune thrombocytopenia; and 5% of these patients have 
severe thrombocytopenia with a platelet count as low as 20,000 
cellslmm3 .23 Further, SLE patients have higher incidences of 
both arterial and venous thromboembolic events. Some studies 
have shown up to a 50-fold increase in risk: of myocardial in­
farction among reproductive-aged women with SLE, compared 
to age-matched controls. IS Some investigators have recom­
mended prophylactic aspirin or other anticoagulation treatment 
for aU SLE patients, regardless of antiphospholipid status,24 and 
aggressive anticoagulation with warfarin [with a goal intema-

tiona! normalized ratio (INR) of 2.5-3.5] for patients with 
known antiphospholipid antibodies. IS 

Treatment 
Treatment of SLE is best tailored to individual patients and 
their specific symptoms. Current treatment regimens have in 
general been successful in decreasing the morbidity and mor­
tality associated with SLE. Current data indicate that more 
than 90% of patients survive at least 15 years. 

All SLE patients are encouraged to minimize sun exposure 
and to use sunscreen. The most common complaint, arthral­
gias, can often be adequately treated with NSAIDs. Patients 
being treated long term with NSAIDs should be monitored 
periodically for renal and hepatic side effects. Glucocorticoids 
have also been used to treat severe symptoms, but they in­
crease the risk of side effects. Cutaneous manifestations of 
SLE generally respond well to treatment with antimalatials 
(i.e., hydroxychloroquine or quinacrine). For treatment of skin 
disease resistant to either of these agents, small studies have 
used dapsone, azathioprine, gold, intralesional interferon, and 
retinoids. Methotrexate is more effective that placebo for 
moderate SLE without renal involvement. 18 

The foundation of treatment of SLE patients with rena! dis­
ease has long been glucocorticoid therapy; however, this prac­
tice is being challenged. Patients with mild disease can often 
be managed with low-dose prednisone; patients with diffuse 
proliferative or severe focal proliferative glomerulonephritis 
may require a 2-month course of high-dose prednisone (1 
mglkg) followed by a prolonged taper. However, studies us­
ing cyclophosphamide have shown this drug to be effective 
as either a single agent or in combination with glucocorti~ 
coids, and more effective than glucocorticoids alone.18,23 

Like treatment of renal disease, the mainstay for treating 
thrombocytopenia has long been glucocorticoids. Patients 
with disease resistant to glucocorticoid treatment may respond 
to splenectomy, but prior to consideration of splenectomy 
providers must weigh the benefits against the risks posed by 
decreased immune function. Cyclophosphamide and chemo­
therapeutic agents such as vincristine and procarbazine have 
also been used in patients with severe disease.23 

Reiter Syndrome 
Reiter syndrome, a form of reactive arthritis, is defmed as "an 
acute, sterile synovitis associated with a localized infection 
elsewhere in the body" -generally a venereal infection.25 The 
hallmark of Reiter syndrume is the ttiad of arthritis, con­
junctivitis, and urethritis. Other symptoms found in patients 
with Reiter syndrome include sacroiliitis, enthesopathic 
symptoms with the most common sites being the Achilles' 
tendon and planter fascia, dactylitis, mucocutaneous lesions 
including stomatitis, circinate balanitis, and nail lesions. 

The exact prevalence and incidence of Reiter syndrome is 
unknown. It has a five- to ninefold higher incidence in men 
and the prevalence is increased in patients positive for HLA­
B27.26 Laboratory findings in Reiter syndrome patients are 
usually nonspecific and do not confIrm the diagnosis. There 



is no cure for Reiter syndrome, but the underlying illness 
should be treated. 

Raynaud's Disease 
During the late nineteenth century Maurice Raynaud de­
scribed digital vasospasm that seemed to be cold-induced. He 
believed that this phenomenon, now known as Raynaud's dis­
ease, was due to changes in the CNS control over vascular 
innervation. Raynaud's phenomenon is classically described 
in patients who develop extremity blanching and numbness 
with cold exposure, followed by cyanosis and then erythema 
on rewanning. The fingers are affected most commonly, but 
the toes and ears may also be involved. 

Raynaud's disease has been divided into primary and sec­
ondary forms. Primary Raynaud's is more common than the 
secondary form. occurring in 3% to 16% of the general pop­
ulation.27 Secondary Raynaud's disease is far less common, 
developing in only 3% to 9% of patients; it is defined as Ray­
naud's phenomenon associated with the development of a 
connective tissue disease (most commonly scleroderma). 

Evaluation of a patient in whom Raynaud's disease is sus­
pected includes a thorough history and physical examination. 
Changes consistent with the disease can be reproduced in the 
office by immersing the patient's affected extremity in ice 
water. Antinuclear antibodies are positive in 17% to 26% of 
patients but do not predict disease progression.28 

Investigations into the pathophysiology of Raynaud's dis­
ease have led to identification of a number of abnormalities, 
but the complete mechanism has not been fully established. 
Studies have shown that patients with this disorder have an 
abnormal adrenergic response. Neuropeptide release (possi­
bly due to sensory nerve system damage) and endothelial fac­
tors have also been identified.27- 29 

It is important to discuss with patients the role of behavior 
modification. Conservative approaches to treatment include 
warm socks or mittens and cold avoidance. Patients are en­
couraged to stop smoking and to avoid vasoconstrictive drugs, 
such as amphetamines, cocaine, and over-the-counter decon­
gestants. Caffeine may also exacerbate symptoms by causing 
a rebound vasoconstriction after an initial vasodilatation. In 
patients with vasospasm associated with emotional stress, re­
laxation and stress management strategies have also been 
helpful. 

When conservative strategies fail, patients may respond to 
calcium channel blockers. Nifedipine has been the most 
widely studied at doses of 10 mg sublingually for immediate 
treatment of acute vasospasm or 30 to 60 mg of nifedipine 
taken on a chronic basis, although care must be taken to avoid 
symptomatic hypotension. 

Scleroderma 
Scleroderma, or systemic sclerosis, is a connective tissue dis­
order whose hallmark is tissue fibrosis. Systemic scleroderma 
is characterized by progressive fibrosis of the skin, lungs, 
heart, gastrointestinal tract, and kidneys. An association of 
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limited skin involvement and late visceral involvement is 
known as CREST syndrome (calcinosis, Raynaud's phenom­
enon, esophageal dysmotility, sclerodactyly, and telangiec­
tasias). A localized form of scleroderma, known as linear scle­
roderma or morphea, exists when fibrotic changes are 
localized to the skin; it does not involve the GI tract. 30 

As with many other connective tissue diseases, scleroderma 
affects women three times as often as men, and the incidence 
in the United States is estimated to be 1/100,000 persons per 
year. The incidence peaks in women between the fifth and 
sixth decades of life.31 Clinically, patients with systemic in­
volvement present earlier in the disease course with mostly 
skin complaints. 

The histopathologic features found in patients with sclero­
derma include diffuse small artery and arteriolar vasculitis 
with fibrinoid necrosis, intimal thickening, and mucopoly­
saccharide deposition. The exact mechanism responsible for 
excess deposition is unknown. 

Because there is no cure for scleroderma, treatment goals 
are to optimize function of involved organ systems. The skin 
is involved in most patients, so it is important that patients 
use moisturizers to help maintain skin integrity. For patients 
with Raynaud's phenomenon, refer to the treatment guide­
lines discussed above. Patients may require antihypertensive 
drugs and treatment for gastroesophageal reflux. Immuno­
suppressive agents may slow disease progression. 

Sjogren Syndrome 
Sjogren syndrome is a rare, chronic inflammatory autoim­
mune disorder characterized by the combination of kerato­
conjunctivitis sicca (dry eyes), xerostomia (dry mouth), and 
rheumatoid arthritis or connective tissue disease. Vaginal dry­
ness is also common, and restrictive lung disease is also as­
sociated.32 Sjogren syndrome affects women 10 times more 
often than men. Other causes of xerostomia (i.e., drug-related) 
must be excluded prior to diagnosis. Unfortunately, treatment 
options are limited. The mainstay of treatment has long been 
the use of lubricants for the affected areas, as well as com­
bined care provided by a rheumatologist, ophthalmologist, 
and family physician. 

Ankylosing Spondylitis 
Ankylosing spondylitis is an inflammatory disease of the 
spine that can also involve other joints and extraarticular or­
gans. Ankylosing spondylitis is considered a seronegative 
spondyloarthropathy because patients with this disorder do 
not usually have a positive rheumatoid factor. The disease 
most commonly affects men (male/female ratio 5:1) and usu­
ally presents during adulthood (in the thirties). Onset after age 
40 is unusual. More than 90% of Caucasian patients with 
ankylosing spondylitis have HLA-B27; however, it is impor­
tant to remember that most patients with back pain who are 
positive for HLA-B27 do not have ankylosing spondylitis. 

The key to diagnosis of ankylosing spondylitis is having a 
high clinical suspicion. More than half of the patients with 
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ankylosing spondylitis initially present complaining of low 
back pain. Features that distinguish the low back pain asso­
ciated with ankylosing spondylitis are morning stiffness, pain 
unrelieved with rest (rather, patients may try to "work the pain 
out"), and awakening from sleep with pain. Patients may also 
complain of pain in the buttocks or hips but usually do not 
complain of pain radiating below the knees. Many patients 
also have peripheral joint involvement. Large joints are more 
commonly involved than the small joints of the hands and 
feet. Enthesopathy is also common and can be demonstrated 
radiographically. Uveitis is a common extraarticular mani­
festation and often precedes joint disease. 

The diagnosis can be confirmed radiographically if there is 
evidence of sacroiliitis. If the disease has progressed, patients 
have the "bamboo spine" seen on radiographs. The ESR is el­
evated. It is easy to measure the flexibility of the spine, which 
is decreased in most patients. The two most commonly used 
tests to assess spinal flexion are Schober's flexion test and 
Moll's lateral flexion test. Schober's test is performed by iden­
tifying, with the patient standing, the top of the sacrum and 
marking on the spine points 10 cm above this point and 5 cm 
below. In nonnal individuals, with forward flexion this dis­
tance increases by at least 5 cm. The Moll's lateral flexion 
test is perfonned by marking the point in the ntidaxillary line 
of the iliac crest and the point 20 cm above this site. When 
the nonnal patient bends to the opposite side, this distance in­
creases by at least 3 em.33 

The goals of trealment of ankylosing spondylitis are to de­
crease pain and maintain functional status. NSAIDs are the 
drugs of choice to control inflammation and decrease pain. 
Oral prednisone has not been shown to be helpful. It is also 
important in the preservation of functional status to encour­
age the patient to strengthen back extensor muscles. At the 
present time, spinal ossification cannot be prevented, but 
function is better preserved if the patient's spine is ossified 
in an erect position in contrast to stooped over. 

Psoriatic Arthritis 
Psoriatic arthritis is a form of inflammatory arthritis seen in 
approximately 20% of psoriasis patients (see Chapter 115). 
Like ankylosing spondylitis, patients with psoriatic arthr­
itis have serum negative for rheumatoid factor. Psoriatic 
arthritis is usually a mild form of arthritis that is sometimes 
difficult to distinguish from rheumatoid arthritis. Points for 
differentiating psoriatic arthritis from rheumatoid arthritis are 
as follows. Psoriatic arthritis is found in patients with psori­
asis, distal joint involvement, tenosynovitis, and enthesopa­
thy. Psoriatic arthritis is generally treated with NSAIDs or 
antimalarials. In up to one third of patients a flare in the skin 
disease may precede a flare of joint symptoms.34 

Polymyalgia Rheumatica 
Patients with polymyalgia rheumatica are usually over age 50 
and present with complaints of my algi as and arthralgias refer­
able to the hips and shoulders. The pain usually has been pres-

ent for several months, and patients may suffer from consti­
tutional symptoms including fatigue, weight loss, and low­
grade fever. Patients complain that these muscles or joints are 
achy, and that they have morning stiffness. 

Polymyalgia rheumatica has a prevalence of approximately 
1 in 150 persons over age 50.35 On clinical examination, pa­
tients are tender to palpation, but their strength is intact and 
creatine phosphokinase levels are normal, ruling out muscle 
destruction. The most characteristic finding in polymyalgia 
rheumatica is an elevated ESR. In fact, many patients have 
ESRs in excess of 100 mmIhr. It is estimated that one fonrtb 
to one half of patients with polymyalgia rheurnatica also have 
temporal arteritis. 

Some patients with polymyalgia rhewnatiea respond to 
NSAIDs, but the key to treatment has traditionally been a pro­
longed course of a corticosteroid. Patients generally respond 
quickly to prednisone at a dose of 10 to 20 mg/day. If a pa­
tient does not respond quickly to corticosteroids, consider 
other diagnoses. Patients often require daily steroids for a min­
imum of 2 years. When attempts are made to wean a patient 
off prednisone, the dose is decreased by only 1 mg/month. 

Temporal Arteritis 
Temporal, or giant cell, arteritis, like polymyalgia rheumat­
ica, presents in persons over 50 years of age with an annual 
incidence 18/100,000 people over age 50. It is more common 
among the Caucasian population but has been reported in non­
white patients; it occurs more commonly in women with a fe­
male/male ratio of 3: 1. Most patients present with headache 
and may have tenderness to palpation over the temporal ar­
tery (see Chapter 63). Patients may also have visual symp­
toms including diplopia, hemianopia, or amaurosis fugax (vi­
sual changes usually described as a window shade being 
pulled down over one eye). 

As with polymyalgia rheumatica, patients with temporal ar­
teritis usually have an elevated ESR to levels higher than 100 
mm/hr; confirmation of this diagnosis requires biopsy of the 
temporal artery. Biopsy results are more likely to be positive 
if specimens are obtained less than 24 hours after beginning 
treatment. It is recommended not to withhold treatment pend­
ing biopsy results in patients with a high clinical suspicion 
because of the risk of blindness. Patients are started on pred­
nisone 1 mglkg/day, and the dosage is decreased based on 
symptoms and the ESR.36 
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Selected Disorders of the 
Muscu loskeletal System 

Jeffrey G. Jones and Doug Poplin 

Problems of the Soft Tissues 

Fibromyalgia 
Fibromyalgia (PM) is a common musculoskeletal syndrome 
characterized by generalized pain, fatigue, and a number of 
associated symptoms. The condition has fonnerly been called 
fibrositis and psychogenic rheumatism. The condition is con­
fusing in that there is considerable overlap between PM symp­
toms and those of other conditions such as myofascial pain 
syndrome, temporomandibular joint syndrome, and chronic 
fatigue syndrome. 

Diagnostic Criteria 
The diagnosis of FM has been standardized through the use of 
specific accepted diagnostic criteria (Table 114.1, Fig. 114.1). 

Epidemiology 
At any given time, approximately 3% to 6% of the general 
population meet the criteria for diagnosis ofFM.l Studies also 
show that women more commonly meet the diagnostic crite­
ria.2 The condition most commonly begins during the thirties 
or forties, although it may occur at any age. There is a fa­
milial aggregation of fibromyalgia, suggesting that there is a 
genetic predisposition to the condition.3 

Clinical Features 
Widespread pain and tenderness are the cardinal features ofFM. 
Stiffness after being in one position for a prolonged period, in­
cluding morning stiffness, is common. Frequently weather 
changes, emotional stress, unaccustomed physical activity, and 
menses worsen the symptoms. Although patients often report a 
sensation of swelling, there is usually no objective evidence of 
this on examination. People with FM may be more sensitive to 
pain throughout the body, not just in the areas of tender points. 
For example, it is common to see increased visceral pain in pa­
tients with FM, so associated syndromes and symptoms, such 
as irritable bowel syndrome. dysmenorrhea, mitral valve pro-

lapse, interstitial cystitis, and migraine headaches are more com­
mon. 1 One must also be aware that tender points are common 
sites for pain even in the general population, who have an av­
erage of 3.7 positive tender points.4 Pain perception is also in­
fluenced by a number of other factors including aerobic fitness, 
quality of sleep, and depression.5 Thus a condition based on 
pain sensation may encompass a number of other conditions. 

Most patients with FM complain of fatigue (see Chapter 
55), and many have poor-quality sleep (see Chapter 56). The 
relation between FM and sleep disturbance is not as clear as 
once thought. 1 Improvement in FM symptoms with phanna­
cologie treatment does not necessarily correlate with an im­
provement in sleep.6 FM patients also have a higher incidence 
of migraine and tension headaches than the general popula­
tion l (see Chapter 63). Approximately 84% of people with 
FM complain of numbness or tingling somewhere in the 
body.7 Echocardiographic evidence of mitral valve prolapse 
i~ seen in up to 75% of FM patients.8 Patients with FM have 
a higher incidence of depression, and controversy remains as 
to whether FM symptoms are a manifestation of a psychoso­
matic syndrome, or, conversely, depression results from 
chronic pain (see Chapters 32 and 61). 

Differential Diagnosis 
Early rheumatoid arthritis (and other rheumatic conditions), 
polymyalgia rheumatica, and hypothyroidism are included in 
the differential diagnosis and can generally be excluded with 
an appropriate history and laboratory analysis. Infections, es­
pecial1y human immunodeficiency virus (HIV), hepatitis, and 
subacute bacterial endocarditis, can also present similarly to 
FM. Neoplastic conditions and endocrine problems may cause 
similar clinical presentations. 

Diagnosis 
Fibromyalgia can usually be reliably diagnosed by a typical 
history, physical examination consistent with the appropriate 
number of tender points, and appropriate laboratory studies. 



Table 114.1. 1990 American College of Rheumatology Diag­
nostic Criteria for Fibromyalgia 

1. History of widespread pain of at least 3 months' duration. 
This pain must be present in the axial skeleton as well as 
all four quadrants of the body. 

2. Pain must be present in at least 11 of 18 of the following 
paired tender points on digital palpation. 
a. Occiput: at the suboccipital muscle insertions 
b. Cervical: at the anterior aspects of the intertransverse 

spaces at C5--C7 
c. Trapezius: at the midpoint of the upper border 
d. Supraspinatus: at the origins above the scapular spine 

near the medial border 
e. Second rib: at the second costochondral junctions 
f. Lateral epicondyle: 2 cm distal to the epicondyles 
g. Gluteal: in upper outer quadrants of buttocks in ante­

rior fold of muscle 
h. Greater trochanter: posterior to trochanteric promi­

nences 
i. Knees: at the medial fat pad proximal to the joint line 

These points should be palpated with approximately 4 kg of 
pressure. For the tender point to be considered painful, the 
patient must state that it is painful and not merely tender. 
Source: Wolfe F, Smythe HA, Yunus MB, et al. The American 
College of Rheumatology 1990 Criteria for the Classification of 
Fibromyalgia. 1990;33:160-72, with permission. 

The laboratory evaluation, which should include a thyroid­
stimulating honnone (TSH) assay, erythrocyte sedimentation 
rate (ESR), and an antinuclear antibody (ANA) test, helps to 
rule out other conditions but does not rule in FM. 
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Management 

Patient Education. Important to the management of this con­
dition is a thorough explanation of the condition. Patients have 
often seen many physicians while trying to "find a cure." It 
is often therapeutic for patients to fmd a physician who can 
provide them with a diagnosis. The Arthritis Foundation 
(1314 Spring Street NW, Atlanta, GA 30309) can provide ad­
ditional infonnation. 

Behavior Modification. Modifying behavior often involves 
emphasis on activities that help to lessen symptoms. Patients 
often must be reminded that caffeine, especially near bedtime, 
may worsen an already poor sleep pattern. Helping patients 
to reframe their situation into one with less victimization, 
along with other cognitive therapy interventions, can also be 
useful. Directing the patient toward self-management of 
symptoms through relaxation training, meditation, or elec­
tromyographic (EMG) biofeedback can help control symp­
toms while shifting the locus of control back to the patient. 

Medication. Amitriptyline (Elavil and others) and cycloben­
zaptine (Flexeril) have beeo studied and found to be helpful for 
FM. They are both tricyclic compounds, although cyclobenza­
prine does not have antidepressant activities. Although it is gen­
erally acknowledged that these medicines are helpful, the mech­
anism of action is not clear. Low doses are recommended to 
start, and the doses can be slowly increased. The goal of ther­
apy is to improve sleep and lessen symptoms but not cause a 
"hangover." The drugs are sometimes not well tolerated, usu­
ally due to anticholinergic side effects or vivid dreams. Zolpi-

Fig. 114.1. Bilateral tender point locations in fibromyalgia are remarkably constant from patient to patient. 
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dem (Ambien) may be a reasonable alternative. I If one is not 
able to control symptoms with the above medicines, the selec­
tive serotonin reuptake inhibitors offer another potential option. 
The nonsteroidal antiinflammatory drugs (NSAIDs) are not usu­
ally highly effective in treating this condition. 

Exercise. Because it is rare for patients to have lasting im­
provements without exercise, I this modality should be empha­
sized in all cases. Often these patients are deconditioned, and 
one must start at a low work load to avoid flaring symptoms. 
Water exercise classes, especially in heated pools, tend to be ef­
fective. Other exercises to consider include walking, riding sta­
tionary bicycles, and engaging in low-impact aerobics. Exercise 
prognuns that incotporate elements of muscle stretching, mus­
cular endurance, and aerobic fitness tend to be most effective. 
Regardless of the specific exercise program, it must be ap­
proached slowly and consistently to produce optimal results. 

Prognosis 
Generally, FM patients have chronic symptoms, but their re­
sulting disability is a function of their willingness to accept 
responsibility for managing these symptoms. A sense of help­
lessness is a strong negative predictor of outcome in FM pa­
tients.9 Only about 5% of PM patients have a complete re­
mission.1O Patients may need to be guided away from costly 
and untested treatments. Patients should be counseled voca­
tionally into returning to nonphysically demanding work. As 
with many other chronic conditions, the empathetic, opti­
mistic physician's guidance and support can be therapeutic 
and help to empower FM patients to cope effectively with 
their conditions. 

Myofascial Pain Syndrome 
Definition 
Myofascial pain syndrome (MPS) is the name given to the 
common clinical syndrome of persistent regional or local pain 

in fiuscle(s) accompanied by "trigger points" on palpation of 
the involved muscles. The trigger point has local tenderness, 
the presence of a "taut band," and a twitch response. Palpa­
tion of the trigger point characteristically produces pain re­
ferred beyond it. II The syndrome may be acute and is often 
seen after strain or trauma to a muscle. Nonmusculoskeletal 
symptoms, such as fatigue, are unusual. The pathophysiology 
is not well understood. 

The terminology used to describe this and related problems 
is not standardized, adding to the confusion. Many authors 
see MPS as an entity distinct from FM, although there is some 
thought that MPS and FM represent two extremes of a single 
disorder.I2 It is not unusual for a patient to have symptoms 
characteristic of both syndromes. 

Clinical Features 
Patients generally present to the physician with complaints of 
localized pain and stiffness. The pain may be related to spe­
cific muscle activity and may be progressive. It may eventu­
ally become chronic and result in a sleep disorder or chronic 
pain syndrome. Physical examination of the patient generally 
reveals local muscle pain. Trigger points may not be noted 
unless specifically sought. Knowledge of typical pain radia­
tion patterns and trigger point locations is useful to the physi­
cian (Fig. 114.2). In our experience, MPS involving the shoul­
der and neck is most common, although it may involve any 
muscle.13 

Management 
Patients with MPS generally enjoy a good prognosis. The 
most critical elements of treatment include patient education 
and stretching of the involved muscle. Physical therapy may 
be useful for patient education, stretching instruction, and 
perhaps "spray and stretch," a procedure where a local vapo­
coolant spray is used over the involved area immediately be­
fore stretching. In resistant cases, injection of the trigger point 
with local anesthetic, followed immediately by stretching, can 

Fig. 114.2. Myofascial pain syndromes involving the tribution of pain is indicated by parallel lines, and the 
neck and shoulder girdle. The involvec muscles are (1) common trigger points are indicated by an X. 
trapezius, (2) levator scapula, and (3) rhomboids. The dis-



produce dramatic, prolonged relief. Multiplc injections may 
be required. For some muscle groups, physical strengthening 
may help resolve the condition and help to prevent recurrence. 
MPS is less often associated with other medical conditions. 
including psychological conditions. than is FM. In MPS pa­
tients the use of biofeedback and relaxation therapy may help 
to teach them to discriminate between unnecessarily tense 
muscles and relaxed ones. Improved skills in dealing with 
life's stresses may be useful for treatment and prevention in 
these patients. 

Complex Regional Pain Syndrome 
Complex regional pain syndrome (CRPS) has replaced reflex 
sympathetic dystrophy (RSD) as the designation for a syn­
drome characterized by pain that is out of proportion to the 
inciting event, loss of function, and evidence of autonomic 
dysfunction. CRPS is subdivided into types I and II based on 
the nature of the initial injury. Cases of CRPS type I develop 
after nonspecific and often minor trauma to the affected area. 
Cases of CRPS type II evolve from definite injuries to pe­
ripheral nerves. 14 

Diagnosis 
The clinical criteria 14 for diagnosis include the following: (1) 
diffuse pain, which is often nonanatomic and is frequently out 
of proportion to the initial injury; the pain may develop at any 
time relative to the injury; (2) loss of function, which can in­
dude any activity or motion impairment associated with the 
pain; and (3) sympathetic dysfunction, which includes some 
objective evidence of an autonomic dysfunction as repre­
sented by skin, soft tissue, or blood flow changes. It might 
also include atrophy of the skin or subcutaneous tissue, 
edema, Sudeck's osteoporosis, or a characteristic bone scan. 

Complex regional pain syndrome usually has three phases: 
acute, dystrophic, and atrophic. 14 The acute phase is gener­
ally thought to be associated with signs of sympathetic den­
ervation or underactivity, resulting in increased skin temper­
ature, increased hair and nail growth, and edema. The acute 
phase usually lasts up to 3 months after the injury. The dys­
trophic phase is associated with hyperactivity of the sympa­
thetic nervous system, which commonly translates into a burn­
ing pain, cold intolerance, cool skin, decreased hair and nail 
growth, hyperhidrosis, decreased range of motion, and atro­
phy. Behavioral and emotional changes are often seen during 
this phase and are often related to protecting the painful body 
part. The atrophic phase may be associated with decreased 
pain but is generally associated with irreversible changes in 
skin, subcutaneous tissue, and muscle. Fibrosis and contrac­
tures may develop. Testing helpful in documenting CRPS in­
cludes objective measurement of skin temperature (e.g .. with 
thennography); measurement of blood flow (e.g., plethys­
mography or Doppler assessment); roentgenographic changes 
(e.g., with a three-phase bone scan or on plain radiographs); 
and response to neural blockade. Referral to an anesthesiolo­
gist for a trial of blockade, when accompanied by objective 
verification of a successful block and associated decrease in 
signs and symptoms, can be helpful from both diagnostic and 
treatment points of view. 15 
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Management 

Treatment of CRPS often requires multiple modalities and 
should not be associated with a further increase in pain or use 
of narcotics. For optimal effects, any treatment requires ac­
tive participation of the patient Effective treatment generally 
involves the following. 

Physical Therapy. The early use of physical therapy is a 
mainstay of the successful treatment of patients with CRPS. 
Pain control can be enhanced through desensitization exer­
cises and transcutaneous electrical nerve stimulator (TENS) 
units. Functional loss and atrophy can be minimized through 
exercises to mobilize and strengthen the affected area. 14 

Invasive Treatments. Chemical blockade, such as a stellate 
ganglion blockade or a regional Bier block, is often helpful early 
in the course ofCRPS. 15 Multiple blocks may be required. Per­
sistent cases have been treated with surgical sympathectomies 
and with implanted spinal cord electrical stimulators.16 

Noninvasive Medications. A variety of medications have 
been used for CRPS, 17 but none is consistently effective, mak­
ing treatment choices a largely empiric process. This incon­
sistency may represent varied pathophysiologic mechanisms 
in CRPS. The most commonly used oral medications include 
NSAIDs for nonnarcotic pain relief, low-dose tricyclic anti­
depressants, and membrane-stabilizing anticonvulsants such 
as gabapentin.14 Other medications that have resulted in some 
success include short-term use of corticosteroids, calcium 
channel blockers, (K- and .B-adrenergic antagonists, and intra­
muscular calcitonin. Useful topical regimens include lido­
caine patches and capsaicin cream 0.025% applied four times 
daily to the affected area.17 

Psychotherapy. It is important for the patient to maintain a 
positive emotional outlook, and psychotherapy directed to this 
goal may be useful. Additionally, therapy directed against 
some of the associated emotional consequences of CRPS may 
be useful, as anxiety, depression, and even suicide attempts 
are not uncommon in this group of patients. 17 Biofeedback is 
sometimes useful for dealing with CRPS. 

Prevention 
Although primary prevention is not possible for CRPS, sec­
ondary prevention is helpful. The earlier CRPS is diagnosed 
and treatment started, the better is the prognosis. Because psy­
chological issues become more predominant the longer CRPS 
continues, addressing these issues early may also help mini­
mize suffering and prevent suicide. 

Family Issues 

Family members may need help understanding why inconse­
quential trauma may cause such major problems. Including 
the family members in explanations may help ensure under­
standing and facilitate rapport, which is essential for treat­
ment of this condition. Occasionally, the family, along with 
many health care professionals, views the symptoms of CRPS 
as somatization. Explanations to the family that CRPS is not 
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primarily a psychological problem (but that it may have 
marked psychological implications) may help preserve fam­
ily function. 

Neuroma 
A neuroma is a benign mass composed of disorganized ax­
ons and scar tissue. In any location it may cause pain but is 
especially sensitive when at a location that receives trauma 
or pressure. Neuromas commonly occur after trauma to a 
nerve or in the proximal portion of the nerve if it has been 
transected. The neuroma may form long after the initial nerve 
trauma. In the upper extremity, the most common locations 
for a neuroma are in the thumb (bowler's thumb) and the sen­
sory branches of the radial nerve in the distal forearm. Treat­
ment depends on the degree of symptoms, but it is not un­
usual for symptomatic neuromas of the upper extremities to 
require surgical excision. In the lower extremities, Morton's 
neuroma (MN) is the most common type. It represents an en­
trapment neuropathy of the interdigital nerve and is a com­
mon cause of forefoot pain, especially in women. The nerve 
is normally about 2 mm in diameter and generally does not 
cause symptoms until it reaches a size of 5 mm. 1 f! 

Diagnosis 
Morton's neuroma can usually be diagnosed clinically be­
cause of its characteristic sharp or burning pain on the plan­
tar aspect of the foot, radiating to the tip of one or two toes. 
It most commonly involves the nerve in the third-fourth in­
termetatarsal space. The pain is usually made worse by walk­
ing, standing, or postures with the toes extended (e.g., stand­
ing on tiptoes). The physical findings include tenderness or 
reproduction of the pain when the interspace is compressed 
in a dorsoplantar or lateral direction. Numbness or tingling of 
the involved toes is common. 

Management 
This condition can often be managed through conservative 
means. Initially, a broad, soft shoe without elevated heels is 
used. A metatarsal bar support that removes pressure from the 
metatarsal head is also helpful. NSAIDs may also be useful. 
An orthotic device that stabilizes the foot in a neutral posi­
tion is often helpful. Local injections of steroids may also be 
effective. 19 In cases that do not respond to conservative treat­
ment, surgical resection of the neuroma (interdigital neurec­
tomy), which leaves a residual numbness of the innervated 
toes, or release of the metatarsal ligament may be used. Ap­
proximately 80% of patients respond favorably to surgery.20 

Prevention 
The factor most conducive to prevention of MN is shoe se­
lection. People should be encouraged to use a shoe wide 
enough to accommodate the foot comfortably and to avoid 
high-heeled shoes. 

palmar aponeurosis, resulting in a flexion deformity of the 
fingers. The condition is most common in white-skinned 
races, especially those of Celtic origin.21 It is two to seven 
times more common in men than women. It is seen most 
commonly between the ages of 50 and 70 years. DC is com­
monly seen in association with alcoholism, hyperlipidemia, 
epilepsy, and diabetes. One researcher found a 40% co-oc­
currence between Dupuytren's and epilepsy.22 This connec­
tion is thought to be due to the genetic transmission com­
mon to the two conditions. In another study, DC was noted 
in 42% of 150 diabetics, compared to 18% of a control 
group.23 This association is strong enough that physicians 
need to be vigilant about diagnosing diabetes when treating 
patients with DC (see Chapter 120). The pathognomonic 
sign of DC is a nodule in the palm, usually located at the 
base of the ring finger. The other fingers or thumb may also 
be involved but less commonly than the ring finger. This 
nodule may be painful or pruritic. The right hand is more 
commonly affected (regardless of hand dominance), but the 
condition is bilateral about half of the time. The diagnosis 
is usually easy and is made by palpating a characteristic nod­
ule or cord in the typical palmar location (Fig. 114.3). If left 
untreated, the flexion contracture progresses. There are no 
proved nonsurgical methods for treating DC21 No one sur­
gical technique has been found that is universally effective, 
but some type of fasciotomy is generally required. The op­
timal timing of surgical therapy is also not clear, but most 
authors recommend surgery when the metacarpophalangeal 
(MCP) joint contracture reaches 30 degrees or more. After 
surgery, the recurrence rate is about 50% if the patients are 
followed up for at least 5 years. 24 

Dupuytren's Contracture Fig. 774.3. Characteristic sites of palmar nodules (stip­
Dupuytren's contracture (DC) is a disease of the palmar and pled areas) of Dupuytren's contracture. The right hand is 
digital fascia characterized by a progressive fibrosis of the more commonly involved, regardless of hand dominance. 



Ganglion Cysts 
Ganglion cysts, which are common benign tumors, may arise 
from a joint capsule or the synovial sheath ~f a tendoD. !~ey 
may maintain their connection to the synovial sheath or JOl~t, 
in which case they may vary in size. The dorsal or volar wnst 
is the region where most ganglia occur. Ganglia may occur 
at any age but are most commonly seen between the ages of 
20 and 40 and in women.25 Ganglia may be obvious or oc­
cult. With occult cysts, patients may complain of a dull ache 
and tenderness, but no mass is palpable.26 They may become 
evident by causing a compression neuropathy or compartment 
syndrome. This condition should be kept in min~ when wrist 
pain of unknown etiology is encountered. Magnetlc resonan~e 
imaging (MRI) or ultrasound techniques may be helpful 10 

assessing the anatomy of the wrist when an occult cyst is sus­
pected. 

With obvious cysts the onset is usually insidious, although 
some patients report a history of acute onset associated with 
heavy use or trauma. Patients may report we~es.s or alte~ 
range of motion of the wrists or fmgers. RadIatIon of pam 
into the forearm is not unusual. The examination reveals a 
finn, usually nontender cyst that feels like a smaIl marble .un­
der the skin. A characteristic history and physical examma­
tion is usually sufficient to make the diagnosis, but aspiration 
of jel1y-like fluid confirms the diagnosis. A large-bore nee­
dle is usually required because of the viscous nature of the 
fluid. Instillation of steroids into the cyst may be helpful. If 
patients are symptomatic or if the appearance is unaccep~ble 
to the patient, surgical removal is the treatment of chOice. 
When counseling patients or assessing the effectiveness of 
treatment, one must remember that approximately half of 
these cysts disappear without therapy26 and that regardless of 
therapy recurrence is common. 

Abnormalities of Bone 

Benign Tumors 
The primary care physician refers most of the patients found 
to have tumors involving bone, but it is helpful to have some 
understanding of these conditions in order to have a better 
idea of what to expect for the patient. No one system of clas­
sification is entirely satisfactory for all tumors, and a com­
prehensive inclusion of all types of tumors is beyond the s~ope 
of this chapter. Thus only the most common representatIves 
of bone-related problems are discussed: benign tumors, neo­
plastic tumors, and miscellaneous problems. 

Osteochondroma 
Osteochondroma, also called exostosis, may be thought of 
as a developmental aberration of epiphyseal bone growth.27 
Bony projections, covered with cartilage caps, are found. 
Males are affected three times more commonly than fe­
males. The lesions are often single but can be part of a 
hereditary condition called osteochondromatosis. The le­
sions occur most commonly in the long bones of the ex­
tremities. They occasionally result in derangement of epi­
physeal growth, causing bowing or shortening of the bones. 
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Growth of the osteochondroma usually stops at the time of 
epiphyseal closure. 

Osteoma 
Osteomas are benign projections of densely sclerotic bone 
from cortical surfaces, usually the facial bones or skull.27 

They may arise at any age and are usually of little clinical 
significance unless they obstruct a sinus, impinge on the brain, 
or cause some cosmetic concern. They do not tend to trans­
form into other types of lesions and do not usually require 
treatment unless they cause symptoms. 

Osteoid Osteoma 
Osteoid osteomas are usually found in young adults. They are 
twice as common in males as females. They are usually painful, 
which prompts the patient to seek medical help. The pain is 
usually nocturnal and dramatically responsive to aspirin. They 
are usually located at the ends of the tibia and femur. They a~­
pear as small radiolucent foci surrounded by densely sclerotlc 
bone (Fig. 114.4). They can usually be managed by local ex­
cision.28 When the lesions are larger than 2 cm in greatest di­
mension, they are, by definition, osteoblastomas. 

Chondroma 
Chondromas are composed of mature hyaline cartilage. They 
frequently arise within the interior of a hone and so are called 
enchondromas. They occur singly in either sex and most com­
monly between the ages of 20 and 50. There are genetic con­
ditions where these tumors occur multiply, the most common 
of which is Ollier's disease. With the single chondroma, trans­
formation into a sarcoma is rare. Most of the single lesions 
occur in the small bones of the hands or feet. Most of the le­
sions are asymptomatic and may be noticed incidentally or 
by some bone deformation. They rarely result in pain thro~gh 
pathologic fracture. Excision of the lesions may be requrred 
to exclude the possibility of chondrosarcoma, 27 a rare trans­
formation except in individuals with Ollier's disease, where 
multiple enchondromas are seen. 

Giant Cell Tumor 
A relatively rare lesion, the giant cell tumor is most commonly 
seen in individuals between the ages of 20 and 50. Patients usu­
ally present with local pain or functional dysfunction related ~o 
the location of the tumor. About half of these tumors occur In 

the knee. Radiographs reveal the typical, large lytic "soap-bub­
ble" lesions. The cell of origin of these tumors is not clear, and 
the biologic behavior is somewhat erratic. Although most of 
these tumors are benign, they may be aggressive, eroding into 
the joint space and surrounding tissues. Treatment is usually 
conservative, with curettage or conservative resection. How­
ever, after treatment, the tumors commonly recur, although it 
may be years later. Up to ~% of thes~ tU2~ors metastasize to 
the lungs, usually after SurgICal resecbon. 

Malignant Bone Tumors 
Malignant tumors of bone may originate in the bone or metas­
tasize to the bone. There are definite patterns in tumor type 
based on the age of the patient. 
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Fig. 114.4. Young woman with persistent foot pain and normal plain films of the foot. (A) Bone scan revealed a fo­
cus of uptake. (B) Tomography confirmed the presence of an osteoid osteoma (arrow). 

Ewing's Sarcoma 
Ewing's sarcoma is a tumor of uncertain origin. It is most 
common in children and young adults. It is more common in 
whites than blacks. The tumor may occur in any bone but has 
some predilection for long tubular bones and the pelvis. The 
presenting complaints include pain, swelling, tenderness, and 
erythema, which makes it resemble osteomyelitis. Early there 
may be no radiographic abnormalities, bUllater a typical lytic 
lesion with an "onion-skin" appearance of the periosteum is 
seen. The prognosis is improving with the use of surgery, 
chemotherapy, and in some cases radiotherapy. Long-term 
cures are now seen in about 50% of 5-year survivors.27 

Primary Chondrosarcoma 
A cartilage-producing bone tumor, primary chondrosarcoma 
occurs most commonly during middle to late life. It occurs 
most commonly in the central skeleton. The tumors are slow­
growing and late in metastasizing, resulting in a relatively fa­
vorable prognosis. They are graded on the basis of anaplasia, 
and most of the tumors fall into the low anaplastic cate­
gories.27 Because they are slow-growing, patients may pres­
ent with a bony mass that has been present for years. Radi­
ographs demonstrate radiolucent lesions with increased 
uptake on bone scintigraphy.29 Successful treatment requires 
total removal of the tumor. The specimen's pathologic analy-



sis has prognostic value, with the lower grades of anaplasia 
being associated with a higher 5-year survival. 

Osteosarcoma 
Osteosarcoma is an aggress ive tumor of mesenchymal cell 
origin characterized by formation of bone by the tumor. Ex­
cept for myeloma, it is the most common primary bone can­
cer. These tumors can generally be split into primary and 
secondary types. Primary osteosarcomas occur most com­
monly in children and young adults and are most common 
in males. There appears to be a genetic predisposition. The 
secondary osteosarcomas generally develop in adults in ar­
eas of abnormal bone (e.g., Paget's disease) or in response 

A 

B 
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to some sort of carcinogen exposure (most commonly irra­
diation). The most common presenting complaints of pa­
tients with osteosarcoma are local pain, tenderness, and 
swelling. It most often occurs in the medullary cavity of the 
metaphyseal end of the long bones of the extremities. Ra­
diographs, computed tomography (CT) scans, or MRI scans 
often provide a characteristic picture of subperiosteal or soft 
ti ssue penetration of the tumor with extraosseous bone den­
si ty. To confirm the diagnosis, however, biopsy is required. 
Great advances have been made in treatment recently, with 
a combination of surgery, radiotherapy, and chemotherapy 
(depending on the specific type of lesion) providing the best 
chances for survival Y 

Fig. 114.5. (A) Bone scan shows extensive uptake in half (black arrow) and a thickening of the iliopectineal line 
of the pe lvis in this patient with nocturna l pe lvic pa in. (8) (white arrow), findings seen with Paget 's disease. 
Plain film shows coarse trabeculae over the acetabulum 
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Chordoma 
Chordoma is a malignant hone tumor seen most commonly 
in the sacrum and spine. It is thought to arise from remnants 
of the notochord. These tumors are usually seen in middle­
aged and elderly adults. Radiographs, CT scans, or MRI scans 
usually show the mixed lytic and sclerotic lesions of the chor­
doma.3o 

Metastatic Malignant Tumors 
Tumors that commonly metastasize to bone include thyroid, 
breast, prostate, bronchus, kidney, bladder, uterus, ovary, tes­
ticle, and adrenal tumors. Lymphomas most commonly spread 
to bone from primary involvement of lymph nodes but also 
are seen rarely primarily in the skeleton. Bone scans are 
thought to be the best screening test for patients suspected of 
having skeletal metastasis.31 Patients with metastatic bone 
disease most often present with pathologic fracture or pain. 
The radiographic appearance of these lesions tends to be scle­
rotic in prostate and breast metastasis and lytic in lung, bowel, 
kidney, and thyroid. Biopsy of the bony lesion is helpful for 
determining whether the lesion is metastatic. 

Miscellaneous Bone Conditions 
Nonossifying Fibroma 
A common condition, nonossifying fibroma is also called a 
fibrous cortical defect. It is considered a developmental aber­
ration rather than a neoplasm. It is seen primarily in children 
and occurs most commonly in the femur, tibia, and fibula. 
The diagnosis can usually be made by the radiographic pic­
ture, and a large number of these lesions are found while ob­
taining a radiograph for another purpose. The lesions are 
sharply demarcated, lobular, radiolucent defects in the meta­
physeal cortex. There is often an intact, thin layer of subpe­
riosteal cortical bone. The lesions may range in size from a 
few millimeters to 5 cm. They are usually asymptomatic and 
are seen in approximately one third of children.27 The larger 
lesions may cause pain and predispose the child to fracture. 
These lesions do not tend to transform into neoplasms and of­
ten disappear spontaneously. 

Paget's Disease of Bone 
Osteitis defonnans (Paget's disease of bone) is characterized 
by excessive bone destruction and disorganized repair, re­
sulting in mottled increased density and bony deformity.27 
There is a genetic component to this lesion, although many 
people develop clinically insignificant lesions. The condition 
is thought to be related to a canine distemper (paramyxovirus) 
infection.32 

Diagnosis. Paget's disease is often asymptomatic and dis­
covered incidentally by radiography. When symptomatic, 
nighttime bone pain is usually the first symptom. Because of 
bone softening, bowing of the tibias, pathologic fractures, and 
increased kyphosis are commonly seen. An increasing head 
circumference, deafness, and a waddling gait are other rela­
tively common symptoms. A markedly elevated serum alka­
line phosphatase level and normal calcium and phosphorus 

are the usual laboratory pattern. An elevated 24-hour urinary 
hydroxyproline level, indicative of rapid bone turnover, is also 
seen. Radiographic findings include expanded bone with in­
creased density. Early on, radiolucent lesions are common, 
especially in the skull and pelvis (Fig. 114.5). Later mixed, 
then sclerotic lesions are seen.27 A bone scan can detect le­
sions before they become apparent on plain radiographs. 

Complications. The complications of Paget's disease in­
clude fractures, spinal cord compression, malignant degener­
ation, and hypercalcemia-related problems such as renal 
stones. The latter complication is seen primarily if there is ex­
cessive calcium intake along with immobilization. 

Treatment. Treatment is warranted only if significant symp­
toms are present. NSAIDs can be of value in suppressing bone 
activity and controlling mild symptoms. Calcitonins and 
diphosphonates suppress bone resorption mediated by ostoo­
clasts and are effective in Paget's disease. These treatments 
have significant potential side effects and complications. The 
alkaline phosphatase level can be used to monitor disease 
activity. 

Prognosis. The later in life that Paget's disease begins, the 
better is the prognosis. The progression is usually slow, over 
years. Renal complications and malignant degeneration of le­
sions are associated with a poor prognosis. 
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THE SKIN AND SUBCUTANEOUS TISSUE 

115 
Common Dermatoses 

Daniel J. Van Durme 

Acne Vulgaris 
Acne is the most common dermatologic condition presenting 
to the family physician's office. There are an estimated 40 to 
50 million people in the United States affected with acne, in­
cluding about 85% of all adolescents between the ages of 12 
and 25.1 It can present with a wide range of severity and may 
be the source of significant emotional and psychological, as 
well as physical, scaffing. As adolescents pass through pu­
berty, and develop their self-image, the physical appearance 
of the skin can be critically iruportant (see Chapter 22). De­
spite many effective treatments for this disorder, patients (and 
their parents) often view acne as a normal part of develop­
ment and do not seek treatment. The importance of early treat­
ment to prevent the physical and emotional scars cannot be 
overemphasized. 

The multifactorial pathogenesis of acne is important to un­
derstand, as most treatments are not curative but rather are 
directed at disrupting selected aspects of development. Acne 
begins with abnonnalities in the pilosebaceous unit. There are 
four key elements involved in acne development: (I) kera­
tinization abnonnalities, (2) increased sebum production, (3) 
bacterial proliferation, and (4) inflanunation. Each may play 
a greater or lesser role and manifests as a different type or 
presentation of acne. Initially, there is an abnormality of ker­
atinization and increased sebum. Cohesive hyperkeratosis of 
the cells lining the pilosebaceous unit combines with in­
creased sebum to block the follicular canal with "sticky" cells 
and thus a microcomedo develops. This blocked canal leads 
to further buildup of sebum behind the plug. This sebum pro­
duction can be increased by androgens and other factors as 
well. The plugged pilosebaceous unit is seen as a closed come­
done ("whitehead"), or as an open comedone ("blackhead") 
when the pore dilates and the fatty acids in the sebaceous plug 
become oxidized. The normal bacterial flora of the skin, es­
pecially Proprionybacterium acnes, proliferates in this plug 

and releases chemotactic factors drawing in leukocytes. The 
plug may also lead to rupture of the pilosebaceous unit under 
the skin, which in tum causes an influx of leukocytes. The 
resulting inflammation leads to the development of papular 
or pustular acne. This process can be marked and accompa­
nied by hypertrophy of the entire pilosebaceous unit, leading 
to the formation of nodules and cysts. There are also factors 
that can aggravate or trigger acne, such as an increase in an­
drogens during puberty, cosmetics, mechanical trauma. or 
medications.2,3 

Diagnosis 
Diagnosis is straightforward and is based on the finding of 
comedones, papules, pustules, nodules, or cysts primarily on 
the face, back, shoulders, or chest, particularly in an adoles­
cent patient. The presence of comedones is considered a ne­
cessity for the proper diagnosis of acne vulgaris. Without 
comedones, one must consider rosacea, steroid acne, or other 
acneiform dermatoses. It is important for choice of therapy 
and for long-term follow-up ~o describe and classify the pa­
tient's acne appropriately. Both the quantity and the type of 
lesions are noted. The number of lesions indicates whether 
the acne is mild, moderate, severe, or very severe (sometimes 
referred to as grades I-IV). The predominant type of lesion 
should also be noted (i.e., cornedonal, papular, pustular, nodu­
lar, or cystiC).3 Thus a patient with hundreds of comedones 
on the face may have "very severe comedonal acne," whereas 
another patient may have only a few nodules and cysts and 
have "mild nodulocystic acne." 

Management 
Prior to phannacologic management it is important to review 
and dispel some of the misperceptions that many patients (and 
parents) have about acne. This condition is not due to poor 
hygiene, nor are blackheads a result of "dirty pores." Ag-



gressive and frequent scrubbing of the skin may actually ag­
gravate the condition. Mild soaps should he used regularly. 
and the face should be washed gently and dried well prior to 
the application of topical medication. Several studies have 
failed to implicate diet as a significant contribulor to acne.4 

and fatty foods and chocolate have not been found to be sig­
nificant causative agents. Nevertheless. if patients are aware 
of something in their diet that triggers a flare-up. they should 
avoid it. 

All patients should be taught that acne can be suppressed 
or controlled when medicines are used regularly. but that the 
initial therapy usually takes several weeks to show significant 
benefit. As the current lesions heal, the medications work to 
prevent the eruption of additional lesions. Typically. a notice­
able response to medication is seen in about 6 weeks, and pa­
tients must be informed of this time lapse so they do not give 
up too soon. Some patients may have some initial worsening 
in the appearance of the skin when they first start treatment. 

The treatment options for acne are based on several fac­
tors, including the predominant lesion and skin type, the dis­
tribution of lesions, individual patient preferences, and some 
trial and error. Benzoyl peroxide has both antibacterial and 
mild comedolytic activity and serves as the foundation of most 
acne therapy. This agent is available as cleansing liquids and 
bars and as gels or creams, with strengths ranging from 2.5%} 
to 10%. The increase in strength increases the drying (and of­
ten the irritation) of the skin. It docs not provide additional 
antibacterial activity. This agent can be used once or twice 
daily as basic therapy in most patients, although I % to 2% of 
patients may have a contact allergy to it.2 

Because all acne starts with some degree of keratinization 
abnormality and microcomedone formation, it is prudent to 
start with a comedolytic agent. Currently, the most effective 
agents are the topical retinoids-tretinoin (Retin-A, A vita), 
adapalene (Differin), and tazarotene (Tazorac). They are gen­
erally started at the lowest dose possible and thinly applied 
every night. Mild erythema and irritation are common at first. 
If they are severe, the frequency can be decreased to three 
times per week or less, and then slowly increased to every 
night. The strength of the preparation can also be gradually 
increased as needed and as tolerated over several weeks to 
months. Patients should be warned about some degree of pho­
tosensitivity with tretinoin and should use sun blocks as 
needed. Tazarotene is in pregnancy category X and must be 
avoided in pregnant women due to potential teratogenic ef­
fects. If benzoyl peroxide is also used, it is crucial to sepa­
rate the application of these compounds by several hours. 
When applied close together. these preparations cause more 
irritation to the skin while inactivating each other, rendering 
treatment ineffective. 

Antibiotics are recommended for papular or pustular (papu­
lopustular) acne. They act by decreasing the proliferation of 
P. acnes and by inactivating the neutrophil chemotactic fac­
tors released during the inflammatory process. Topical agents 
include erythromycin (ArrIS 2%, Erycette solution), clin­
damycin (Cleocin T). tetracycline (Topicycline), and sodium 
sulfacetamide with sulfur (Novacet. Sulfacet-R). These agents 
are available in a variety of delivery vehicle~ and aTe applied 
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once (sometimes twice) a day in conjunction with benzoyl 
peroxide. With both topical and oral antibiotics, some degree 
of trial and error is necessary. Some patients respond well to 
clindamycin, whereas another patient may respond only to 
erythromycin. Azelaic acid (Azelex) topical cream has been 
Food and Drug Administration (FDA) approved since 1996 
for inflammatory acne and has some antibacterial and 
comedolytic activity. Tt should be used with caution in pa­
tients with a dark complexion, due to potential hypopigmen­
tation. Additionally, benzoyl peroxide is available as a com­
bination gel with erythromycin (Benzamycin) or with 
clindamycin (BenzaClin) and can be convenient and effec­
tive, but somewhat expensive. 

Oral antibiotics are indicated for patients with severe or 
widespread papulopustular acne or patients with difficulty 
reaching the affected areas on lheir body (i.e., on the back). 
The most commonly used oral antibiotics are tetracycline and 
erythromycin, which arc started at 1 glday in divided doses. 
Tetracycline patients are warned of the photosensitivity side 
effect and advised to take the medicine on an empty stom­
ach, without dairy products. Erythromycin patients should be 
warned of potential gastrointestinal (GJ) upset. Other options 
for oral medications are doxycycline (50-1(X) mg twice a day), 
minocycline (50-100 mg twice a day), and occasionally 
trimethoprim-sulfamethoxazole (Bactrim DS or Septra DS 1 
tablet once daily) for the refractory cases. As the acne im­
proves, the dose of the oral medications can often be gradu­
ally decreased to about one-half the original dose for long­
term maintenance therapy. 5,6 

Oral contraceptives have also been shown to have sub­
stantial benefits in many young women with aCne. The non­
androgenic progestins, norgestimate (Ortho-Cyclen, Ortho­
TriCyclen) or desogestrel (Ortho-Cept, Desogen) should be 
used, and may take 2 to 4 months to show benefit.6,7 

Nodulocystic acne requires initial therapy with benzoyl per­
oxide, tretinoin, and antibiotics. If these agents fail to control 
the acne adequately, oral isotretinoin (Accutane) may be used. 
This agent has been extremely effective in decreasing the pro­
duction of sebum and shrinking the hypertrophied sebaceous 
glands of nodulocystic acne. In most patients it induces a 
remission for many months or cures the condition. If lesions 
remain, they are usually more susceptible to conventional 
therapy as described above. Accutane treatment consists of a 
16- to 20-week course at 0.5 to 2.0 mg/kg/day. Although this 
medicine can be profoundly effective, it has "black box" 
warnings about its teratogenicity and its association with 
pseudotumor cerebri. There are also numerous less severe 
side effects, including xerosis, cheilitis, epistaxis, myalgias, 
arthralgias, elevated liver enzymes, and others. Liver function 
tests, triglyceride levels, and complete blood counts should 
be frequently -monitored. The highly teratogenic potential 
must be made clear to all female patients, and this medica­
tion must be used with extreme caution in all women with 
childbearing potential. Patient selection guidelines for women 
include (negative) serum pregnancy tests before starting, 
maintenancc of two highly effective methods of contracep­
tion throughout therapy and for 1 to 2 months after therapy, 
and signed informed consent by the patient.7.8 
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Atopic Dermatitis 

Atopic dennatitis (AD) is a common, chronic, relapsing skin 
condition with an estimated incidence of 10% in the United 
States. It usually arises during childhood, with about 85% of 
patients developing it during the first 5 years of life.9 The dis­
ease presents with severe pruritus, followed by various mor­
phologic features. It has been described as "the itch that 
rashes." Although AD can be found as an isolated illness in 
some individuals, it is often a manifestation of the multisys­
temic process of atopy, which includes asthma, allergic rhini­
tis. and atopic dennatitis (see Chapters 36 and 83). A family 
or personal history of atopy can be a key element in making 
the diagnosis. 

While there are questions as to the specifics of the role of 
the immune system and allergies in AD, there is some type 
of abnonnality in the cell -mediated immune system (a T-cell 
defect) in these patients. They have an increased suscepti­
bility to cutaneous viral (and fungal) infections, especially 
herpes simplex, molluscum contagiosum, and papillo­
mavirus.lO,1 1 However, even though about 80% of patients 
with AD have an elevated immunoglobulin E (lgE) level, 
there is not enough evidence to conclude what specific rol e 
allergies play in the development of this disease. 1Z•13 Thus 
even though many people are under the misperception that 
their skin is allergic to just about everything, they should be 
taught that the process is not a true allergy but rather a reac­
tion of genetically abnonnal skin to environmental stressors, 

The eruption is eczematous and usually symmetric. It is 
erythematous, may have papules and plaques, and often has 
secondary changes of excoriations and lichenification. The 
persistent excoriations can lead to secondary bacterial infec­
tion, which may be noted by more exudative and crusting le­
sions. In infants and children. AD is commonly seen on the 
face and the extensor areas, whereas in older children and 
adults it is more commonly seen in flexural areas of the 
popliteal and antecubital fossae and the neck and wrists (Fig. 
115.1). Patients with AD may also have numerous other fea-

tures including generalized xerosis, cheilitis, hand dennatiti s, 
palmar hyperli nearity, and sensitivity to wool and lipid sol­
vents (e.g., lanolin).9,IO 

Treatment of atopic dennatitis begins with attempts at 
moisturizing the skin. Bathing is done only when necessary 
and then with cool or tepid water and a mild soap (e .g., Dove 
or Purpose) or a soap substitute (e.g., Cetaphil). Immediately 
after bathing and gently patting the skin dry , an emollient is 
applied to the skin to help seal in the moisture. This emol­
lient should have no fragrances, no alcohol, and no lanolin 
(e.g., Aquaphor, Ken lotion, Lubridenn) and should be used 
daily to maintain well-lubricated skin. If the affected areas 
are particularly severe in an acute outbreak, wet dressings 
with aluminum acetate solution (Burow's solution) can be ap­
plied two or three times daily . If the affected area has dry, 
noninflamed skin, a moisturizer with lactic acid (e.g., Lac­
Hydrin) can be of such help that steroids can be avoided. 

Controlling the intense pruritus is important. Keeping the 
nails trimmed short, and the use of mittens at night can de­
crease the excoriations in children. Topical steroids can con­
trol the inflammatory process. Generally the lowest possible 
potency should be used, but often high-potency creams may 
be needed on lichenified areas. In infants and children, one 
can often maintain good control with 0.25% to 2.5% hydro­
cortisone cream or ointment, applied two or three times a day . 
For more severe cases and in adults, 0.1 % triamcinolone 
cream or ointment (or an equivalent-strength steroid) may be 
needed. Only rarely should fluorinated steroid preparations be 
used. While the underl ying pathogenesis and the pruritus of 
AD are not primarily histamine mediated, many authors rec­
ommend the use of antihistamines that can be adjusted and 
titrated to balance the antipruritic effect with any potential se­
dating effects.9- 11 The more traditionally sedating antihista­
mines such as diphenhydramine (Benadryl) or hydroxyzine 
(Atarax, Vistaril) can be used at night and loratadine (C1ar­
itin) or cetirizine (Zyrtec) can be used during the day. Dox­
epin hydrochloride 5% cream (Zonaton) has both H I and Hz 
blocking effects and may help to control pruritus without the 

Fig. 11 5. 1. Atopic dermatitis in the popliteal 
fossae. 



problems of long-tenn topical steroid use; however. absorp­
tion of this agent leads to drowsiness in some patients, par­
ticularly if a large amount of the skin is treated. Tacrolimus 
ointment (Protopic) is an immunomodulating agent that was 
FDA approved for AD in 2001. It works similarly to cy­
cJosporine and has been shown to be safe and effective for 
both long- and short-term use in AD.14 

If the AD suddenly becomes much worse , development of 
a secondary infection or a possible contact dennatitis must be 
considered. Tfthere is secondary infection, antibiotics directed 
al Staphylococcus aureus are used. Dicloxacillin, erythromy­
cin, cephalexin, and topical mupirocin (Bactroban) are good 
choices. For patients prone to recurrent impetigo, it is rea­
sonable to have a usual supply of mupirocin at home for any 
outbreaks. If these measures fail to provide adequate control, 
it is reasonable to pursue possible specific provocative fac­
tors such as foods, contact allergens or irritants, dust mites, 
molds, or possible psychological stressors.9 

This condition can produce a grcat deal of anxiety and frus­
tration in both patiems and parents, and the stress can further 
aggravate the condition. Although psychological factors ag­
gravate the condition, it is important to emphasize that the 
condition is not caused by "nerves." It is an inherited condi­
tion that can be aggravated by emotional stress. This sup­
portive counseling for the patient and the family can be cru­
cial. Furthennore, although affected children may appear 
"fragile," they are not, and they may desperately need some 
affectionate handling to help ease their own anxieties about 
their condition. IS 

Miliaria 
Miliaria (heat rash) is a common condition resulting from the 
blockage of eccrine sweat glands. There is an inflammatory 
response to the sweat that leaks through the ruptured duct into 
the skin, and papular or vesicular lesions result. It usually oc­
curs after repeated exposure to a hot and humid environment. 
Miliaria can occur at any age hut is especially common in in­
fants and children. 16 

One of the most common forms of miliaria is miliaria crys­
tall ina, in which the blockage occurs near the skin surface and 
the sweat collects below the stratum corneum. A thin-walled 
vesicle then develops, but there is little to no erythema. This 
situation is often seen in infants or bedridden paliems and can 
be treated with cool compresses and good ventilation to con­
trol perspiration. 

Miliaria rubra (prickly heat or heat rash) is more commonly 
seen in susceptible patients of any age group when exposed 
to sufficient heat. In thi s case the occlusion is at the in­
traepidermal section of the sweat duct. As a result there is 
more erythema, sometimes a red halo , or just diffuse erythema 
with papules and vesicles. Occasionally, the eruptions become 
pustular, resulting in miliaria pustulosa. There is usually more 
of a mild stinging or "prickly" sensation than real pruritus. 
The condition is self-limited hut can be alleviated by cool wet 
to dry soaks. A low-strength steroid lotion (e.g., 0.025% or 
O.l % triamcinolone lotion) is often helpful for alleviating the 
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Pityriasis Rosea 
Pityriasis rosea (PR) is a benign, se lf-limited condition pri­
marily found in patients between the ages of 10 and 35. The 
cause is unknown, but a viral etiology is suspected as some 
patients have a prodrome of a viral -like illness with malaise, 
low-grade fever, cough, and arthralgias; there is an increased 
incidence in the fall, winter, and spring. 17 

This disorder typically starts with a single, 2- to lO-cm, 
oval, papulosquamous, salmon-pink patch (or plaque) on the 
trunk or proximal upper extremity. This "herald patch" is fol ­
lowed by a generalized eruption of discrete, small, oval 
plaques on the trunk and proximal extremities, sparing the 
palms and soles and oral cavity. These plaques align their long 
axis with the skin lines, thus giving the rash a characteristic 
"Christmas tree" appearance (Fig. 115.2). The plaques often 
have a fine, ti ssue-like "collarette" scale at the edges. 

The differential diagnosis includes tinea corporis, as the ini­
tial herald patch can be confused with ringwonn. The diffuse 
eruption of PR may resemble secondary syphilis but can often 
be di stinguished by the sparing of the palms and sales in PR. 
It may also give the appearance of psoriasis (especially guttate 
psoriasis) but has much finer plaques that are not clustered on 
the extensor areas. Finally, the eruption may be confused with 
tinea versicolor. Skin scrapings for a potassium chloride (KOH) 
preparation should be strongly considered in any patient with 

symptoms in these patients. lo Fig. 11 5.2. Pityriasis rosea. (Note herald patch on arm.) 
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apparent PR, as well as serologic testing for syphilis in any sex­
ually active patient (see Chapters 41 and 116). 

The management of PR is fairly ea,<;y. Pruritus is generally 
mild and can be controlled with oral antihistamines or topi­
cal low-potency steroid preparations. Patients can be reas­
sured that the lesions will fade within about 6 weeks, but may 
last up to 10 weeks. They should be warned, however, that 
postinflammatory hypo- or hyperpigmentation (especially in 
those with more darkly pigmented skin) is possible. I? 

Psoriasis 
Psoriasis is a chronic, recurrent disorder characterized by an 
inflammatory, scaling, hyperproliferative papulosquamous 
eruption. Lesions are well-defined plaques with a thick, ad­
herent, silvery white scale. [f the scale is removed, pinpoint 
bleeding can be seen (Auspitz' s sign). Psoriasis occurs in 
about 1 % to 3% of the worldwide population. 18 The etiology 
is unknown, although some genetic link is suspected, as one 
third of patients have a positive family history for the disea<;e. 
It may start at any age, with the mean age of onset during the 
late twenties. 19 

Lesions most commonly occur on the extensor surfaces of 
the knees and elbows but are also typically seen on the scalp 
and the sacrum and can affect the palms and soles as well. 
The nails may show pitting, onycholysis, or brownish mac­
ules ("oil spots") under the nail plate. Finally, up to 20% of 
these patient.;; may develop psoriatic arthritis, which can be 
severe, even crippling.2o 

Although psoriasis is usually not physically disabling and 
longevity is not affected, the patient's physical appearance 
can be profoundly affected and may cause significant psy­
chological stress as the patient withdraws from social activi­
ties. Attention to the psychosocial implications of this chronic 
disease is crucial for every family physician. 

The classic presentation, chronic plaque psoriasis or psori­
asis vulgaris, demonstrates erythematous plaques and silvery 
adherent scales on elbows, knees (Fig. 115.3), scalp, or but­
tocks. It is usually easy to diagnose when in the classic fonn, 
but there are numerous morphologic variants. Discoid, gut­
tate, erythrodennic, pustular, flexural (intertriginous), light­
induced, and palmar-plantar psoriasis are among the many 
clinical presentations of this condition. The plaques may be 
confused with seborrheic or atopic dennatitis, and the guttate 
variant may resemble pityriasis rosea or secondary syphilis. 
If the diagnosis is unclear. referral to a dennatologist or a 
biopsy (read by a demlatopathologist, if possible) is in order. 

The lesions often appear on areas subjected to trauma 
(Koebner phenomenon). Other precipitating factors include 
infections, particularly upper respiratory infections, and 
stress. Several drugs, particularly lithium, beta-blockers, 
angiotensin-converting enzyme (ACE) inhibitors, and anti­
malarial agents are well known to trigger an outbreak or ex­
acerbate existing psoriasis in some patient'i. 18.19 The non­
steroidal antiinflammatory drugs (NSAIDs) used for psoriatic 
arthritis may worsen the skin manifestations. Systemic corti­
costeroids can initially clear the psoriasis, but a "rebound phe-

Fig. 115.3. Typical psoriatic plaque. 

nomenon," or worsening of the lesions, even after slowly ta­
pering the dose is common. 

Management 
Patients must understand that there is no cure for psoriasis. 
All treatments are suppressive (i.e .. designed to control the 
manifestations, improve the cosmetic appearance for the pa­
tient, and, it is hoped, induce a remission). Therapy should 
start with liberal use of emollients and mild soaps. Moderate 
exposure to sunlight, while avoiding sunburn, can also im­
prove the condition. After this start, treatment modalities are 
divided into topical agents and systemic therapies. The deci­
sion to use systemic agents is usually based on the percent of 
body surface area involved, with 20% often being used as the 
cutoff for changing to systemic treatment. In practice, how­
ever, the decision to use systemic therapy is based on the 
severity of the disease, the resistance to topical treatments, 
the availability of other agents, and a complex of social and 
psychological factors. 1 8-22 This decision is usually best made 
by an experienced dennatologist in consultation with the pa­
tient and the family physician. 

Keratolytic preparations such as those with salicylic acid 
(Keralyt gel) or urea-based (Lac-Hydrin) can soften plaques 
and increase the efficacy of other topical agents. With the ex­
ception of emollients, the topical treatments for chronic 
plaque psoriasis should be applied to the lesions only and not 
the surrounding skin. It should be carefully explained to the 
patient that the medications that stop the overgrowth of the 
psoriatic skin have side effects on the nonnal surrounding skin 
and application should be done carefully. 

Topical steroid preparations are a typical starting point for 
psoriasiS, and while they can provide prompt relief, it is of­
ten temporary. Tolerance to these agents is common (tachy­
phylaxis) , and one must remain vigilant for the long-term side 
effects of thinning of the skin, hypopigmentation, striae, and 
telangiectasia. The lowest effective strength is used, always 



using caution with higher strengths on the face, groin, and in­
tertriginous areas. Increased efficacy is seen when ointments 
are used under occlusion, but this practice can also lead to 
enough systemic absOlption to suppress the pituitary-adrenal 
system. 20 

The topical agent calcipotriene 0.005% (Dovonex) has 
shown good results with mild to moderate plaque psoriasis. 
It is a derivative of vitamin D and works by inhibiting ker­
atinocyte and fibroblast proliferation. It is available as a 
cream, ointment, or scalp solution and is applied as a thin 
layer twice a day with most improvement noted within I 
month. Side effects include itching or burning in 10c/o to 20% 
of patients and rare cases of hypercalcemia « I %), particu­
larly when large amounts are used (>100 g/week).21 

Tazarotene (Tazorac) is a topical retinoid gel that inhibits 
epidennal proliferation and inflammation in psoriasis (and is 
also rDA approved for acne vulgaris). Tazarotene alone has 
shown only modest benetit and can often cause irritation. Op­
timal benefit from this agent is obtained by combining it with 
a medium-potency steroid, such that tazarotene is applied each 
night and the steroid is applied each morning. This drug must 
he avoided in pregnant women due to potential teratogenic 
effects.21 

Chronic plaques can often be managed by using the an­
timitotic agents of anthralin or coal tar. Anthralin prepara­
tions (e.g., Anthra-Denn, Drithocreme, Dritho-Scalp) can be 
applied to thick plaques in the lowest dose possible for about 
15 minutes a day and then showered off. Care must be taken 
to avoid the face, genitalia, and flexural areas. The duration 
and strength of the preparation is gradually increased as tol­
erated until irritation occurs. This preparation is messy and 
can stain normal skin, clothing, and bathroom fixtures. Coal 
tar preparations can be used alone or, more successfully, in 
combination with ultraviolet B (UVB) light therapy (Gocck­
erman regimen).!9 Coal tar may be found in both crude and 
refined preparations, such as bath preparations, gels, oint­
ments, lotions, creams, solutions, soaps, and shampoos. Tn 
general, the treatment is similar to that with anthralin; pro­
gressively higher concentrations are used as needed until ir­
ritation or improvement results. The preparations are left on 
overnight, and staining can be a prohlem. 

When systemic therapy is needed, treatment with ultravio­
let (UV) light can be extremely effective. There are two ba­
sic regimens: One uses UVB (alone or with coal tar or an­
thralins) and the other uses UVA light therapy with oral 
psoralens (PUVA) therapy. The psoralen acts as a photosen­
sitizer, and the UV A is administered in carefully measured 
amounts via a specially designed unit. Phototherapy and pho­
tochemotherapy can be expensive and carcinogenic. Thus 
they are administered only by an experienced dermatologist. 
Other systemic agents include the rctinoid acitrctin (Sori­
atane), methotrexate, etretinate (Tegison), and cyclosporine. !8-2! 
Due to the numerous side effects of these medicines, their use 
is generally best left to an experienced dermatologist and is 
beyond the scope of this text. 

The lesions of psoriasis may disappear with treatment, but 
residual erythema, hypopigmentation, or hyperpigmentation 
is common. Patients must be instructed to continue treatment 
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until there is near or complete resolution of the induration and 
not to always expect complete disappearance of the lesions. 

Family and Community Issues 
Proper patient and family education is crucial for managing 
the physical and psychosocial manifestations of this disease. 
The patient should be allowed to participate in the decision 
of which treatment modalities will be used and must be care­
fully instructed on the proper m.e of the one(s) chosen. The 
ongoing emotional support the family physician provides can 
help prevent the emotional scars that psoriasis may leave be­
hind. The National Psoriasis Foundation (6600 SW 92nd, 
Suite 300, Portland, OR 97223; phone 800-723-9166, www, 
psoriasis.org) is a nonprofit organization dedicated to sup­
porting research and education in this field. It provides 
newsletters and other educational material for patient<; and 
their families. A written prescription with the address and 
Web site can be one of the most effective long~term "treat­
ments" for these patients. 

Poison Ivy, Poison Oak, 
and Sumac (Rhus Dermatitis) 
Plant-related contact dermatitis can be triggered by numerous 
plant compounds, but the most common allergen is the ur­
ishiol resin found in the genus Toxicodendron (formerly Rhus) 
containing the plants poison ivy, poison oak, and poison 
sumac. These three plants cause more allergic contact der­
matitis than all other contact materials combined.!O The ole­
oresin urishiol, which serves as the allergen (and rarely as a 
primary irritant), is located within all parts of the plant. 23 

The clinical presentation varies with the amount of the al­
lergen and the patient's own degree of sensitivity. About 70% 
to 80% of Americans are mildly to moderately sensitive to 
the allergen, with about 10% to 15% at each end of the spec­
trum--either very sensitive or completely tolerant.24 The 
eruption is erythematous with papules, wheals, and often vesi­
cles. In severe cases, large bullae or diffuse urticarial hives 
are seen. The distribution is often linear or streak-likc on ex­
posed skin from either direct contact with the plant or by in­
advertent spreading of the resin by the patient. 

A history of exposure to the plant or to any significant ac­
tivities outdoors helps in the diagnosis. It must be remem­
bered, however, that the resin adheres to animal hair, cloth­
ing. and other objects and can then cling to the patient's skin 
after this indirect contact. Thus the patient may not be aware 
of any direct exposure. The thick, calloused skin on the hands 
often prevents eruption on the palms while the resin is trans­
ferred to another part of the body, where an eruption does oc­
cur. Outbreaks typically occur within 8 to 48 hours of the ex­
posure. Alternatively, the initial exposure may sensitize the 
patient so the rash occurs a couple of weeks after exposure 
in response to the resin remaining on or in the skin. 23 The 
ability of the resin to remain on the skin (even after washing) 
and cause a later eruption has led to the mistaken belief that 
the fluid of the vesicles can cause spreading of the lesions. 
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Treatment begins with removal of any remaining allergen 
by thorough skin cleansing with soap and water as soon af­
ter exposure as possible. Rubbing (isopropyl) alcohol can be 
even more effective in dispersing the oily resin. Any cloth­
ing that may have come in contact with the plant should also 
be washed. If the affected area is small, and there is no sig­
nificant vesicular formation, topical steroids (medium to high 
potency, such as triamcinolone 0.1-0.5%) are sufficient. The 
blisters can be relieved by frequent use of cool compresses 
with water or with Burow's solution (one packet or tablet 
of Domeboro in 1 pint of water). Oral antihistamines (e.g., 
diphenhydramine 25-50 mg or hydroxyzine 10-25 mg, four 
times a day) can help relieve the pruritus. If the outbreak is 
severe or widespread, or it involves the face and eyes, oral 
steroids may be needed. A tapering dose of prednisone (start­
ing at 0.5-\.0 mg/kglday) can be used over 5 to 7 days if the 
outbreak started a week or more after exposure. A longer, ta­
pering course should be used (10-14 days) if treating an out­
break that <;tarted within I to 2 day:;, of exposure. This regi­
men treats the lesions that are present and should suppress 
further development of lesions as the skin is sensitized.24 

Prevention is best done by avoidance of the plants alto­
gether or using clothing (that is then carefully removed to 
avoid rubbing the resin on the skin) as a barrier. The FDA 
has approved the first medication proved to prevent outbreak, 
bentoquatam (IvyBlock). This nonprescription lotion is ap­
plied before potential exposure and dries on the skin to form 
a protective barrier. This lotion does not irritate or sensitize 
the skin and provides 4 to 8 hours of protection. Desensiti­
zation attempts have not been successful and are not recom­
mended. 

Seborrheic Dermatitis 
Seborrheic dennatitis, a chronic, recurrent scaling eruption, 
is common (incidence 3-5%) and typically occurs on the face, 
scalp, and the areas of the trunk where sebaceous glands are 
more prominent. It is usually seen in two age groups: infants 
during the first few months of life (may present as "cradle 
cap") and adults ages 30 to 60 (dandruff). It causes mild pru­
ritus, is generally gradual in onset, and is fairly mild in its 
presentation. An increased incidence (up to 80%) has been 
described in patients with acquired immunodeficiency syn­
drome (AIDS), and these patients often present with a severe, 
persistent eruption25 (see Chapter 42). The etiology is un­
known, but there appears to be some link to the proliferation 
of the yeast Pityrosporum ovate, in the Malassezia genus. 
While this organism is present as normal flora for all people, 
the response of seborrheic dennatitis to antifungals agents 
strongly suggests a role for P. ovale.26 

The lesions are scaling macules, papules, and plaques. They 
may be yellowish, thick and greasy, or sometimes white, dry, 
and flaky. Thick, morc chronic lesions occasionally crust and 
then fissure and weep. Secondary bacterial infection leading 
to impetigo is not uncommon. The differential diagnosis in­
cludes atopic dermatitis, candidiasis, or a dermatophytosis. 
When the scalp is involved, the plaques are often confused 
with psoriasis, and the two conditions may overlap, referred 

to as seboriasis or sebopsoriasis. When the trunk is involved, 
the lesions may appear similar to those of pityriasis rosea. 

Periodic use of shampoos containing selenium sulfide 
(Selsun, Selsun Blue), pyrithione zinc (Sebulon, Head and 
Shoulders), salicylic acid and sulfur combinations (Se­
bulex), or coal tar (Denorex, Neutrogena T-Gel) can be ef­
fective, nol just on the :;,calp, but also on the trunk. The an­
tifungal agent ketoconazole (Nizoral) is also available as a 
shampoo and can be highly effective. These shampoos are 
used two or three times a week and must be left on the skin 
(scalp) for about 5 to 10 minutes prior to rinsing. They are 
used alternating with regular soaps/shampoos as needed. 
This regimen may prevent the tachyphylaxis that can occur 
with daily use. After about 1 month the frequency of use 
can be decreased as tolerated to maintain control. Low-po­
tency topical steroid creams or lotions such as 2.5% hydro­
cortisone or 0.01% fluocinolone (also available as a sham­
poo) can be used once or twice a day in the scalp or in other 
areas such as the face, groin, and chest. Topical ketocona­
zole cream (Nizoral) or terbinafine cream or spray (Lamisil) 
twice daily can also be helpful. Thick scales, such as may 
be found on the scalps of infants, can be gently scrubbed off 
with a soft toothbrush after soaking the area for 5 minutes 
with wann mineral oil or a salicylic acid shampoo. In se­
vere and unresponsive cases, isotretinoin (Accutane) has 
been shown to be very effective in seborrheic dermatitis by 
markedly shrinking the size of the sebaceous glands and 
demonstrating some antiinflammatory effect. As compared 
to treatment for acne vulgaris, these patients often respond 
to lower doses (0.1 to OJ mglkg/day) and shorter courses 
(4 weeks).26 The same precautions, especially regarding 
pregnancy, that are described above must be observed. 

Rosacea (Acne Rosacea) 
A chronic facial dermatosis, acne rosacea typically appears in 
patients between the ages of 30 and 60. It is characterized by 
acneiform lesions such as papules, pustules, and occasionally 
nodules (Fig. 115.4). It is more common in those of Celtic, 
Scandinavian, or Northern European descent-those with fair 
skin who tend to flush easily. In addition to the facial flush­
ing, generalized erythema, and telangiectasias, they may have 
moderate to severe sebaceous gland hyperplasia. Ocular man­
ifestations such as conjunctivitis, blepharitis, and episcleritis 
can be found in more than half of the patients. Severe in­
volvement of the nose can lead to soft tissue hypertrophy and 
rhinophyma. Otherwise, most lesions are on the forehead, 
cheeks, and nose. The pathogenesis is unknown, but increas­
ing evidence suggests that it is primarily a cutaneous vascu­
lar disorder that leads to lymphatic damage followed by 
edema, erythema, and finally papules and pustules.27 Despite 
popular conception, alcohol is not known to playa causative 
role, but the vasodilatory effects of alcohol may make the con­
dition appear worsc. There is also some vasomotor instabil­
ity in response to stress, sun exposure, hot liquids, and spicy 
foods, and these should be avoided. 28 

Treatment with oral erythromycin or tetracycline 1 g/day 
in divided doses or with minocycline or doxycycline at 50 to 



Fig. 115.4. Acne rosacea. 

100 mg twice a day can help alleviate both the facial and oc­
ular manifestations of the disease. Response is variable, with 
some patients showing a prompt response followed by weeks 
or months of remission and others requiring long-term sup­
pression with antibiotics. If long-term treatment is needed, the 
dose is titrated down to the minimal effective amount. Topi­
cal agents include clindamycin and erythromyci n. but some 
of the better responses are seen with metronidazole 0.75% 
gel, lotion or cream (MetroGel , MetroLolion, Metrocream). 
or 1% cream (NOrit31C) in mild to moderate cases.29 Topical 
sodium sulfacetamide and sulfur lotion is available in a unique 
preparation (SuJfacct-R) that includes a color blender for pa~ 

tients to add tint to the lotion to match their own skin col ~ 

oration. This agent is popular with women in particular who 
may wish to hide the erythema and lesions. Oral melronida~ 

zole (Flagyl) may be used with caution in resistant cases. Top~ 
ical tretinoin (Retin~A) and oral isotretinoin (Accutane) have 
shown promising results in patients with severe, refractory 
rosacea.29- 31 

Dyshidrotic Eczema (Pompholyx) 
Dyshidrotic eczema, a recurrent eczematous dermatosis of the 
fingers, palms, and soles, is more common in the young pop­
ulation (under age 40) and typically presents with pruritic, of­
ten tiny, deep-seated vesicles. The etiology is unknown, but 
despite the name and the fact that many pmients may have 
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associated hyperhidrosis, it is not a di sorder of sweat reten­
tion. Many of these patients have a history of atopic der­
matitis, and it is considered a type of hand/foot eczema. Emo­
tional stress plays a role in some cases, as does ingestion of 
certain allergens (e.g., nickel and chromate).lo 

The onset is typically abrupt and lasts a few weeks, but the 
disorder can become chronic and lead to fissuring and licheni­
fication. Secondary bacterial infection can also occur. The 
vesicles are usually small but can be bullous and may give 
the appearance of tapioca. The most common site is the sides 
of the fingers in a cluster di stribution (Fig. I J 5.5). The nails 
can also show involvement with dystrophic changes such as 
ridging, pitting, or thickening. 

Controlling this di sorder can be difficult and frustrating for 
the phys ician and patient alike. Attempts should be made to 
remove the inciting stressor whenever possible. Further treat­
ment is similar to that for atopic dennatitis: Cool compresses 
may provide relief, and topical steroids can alleviate the in­
flammmion and pruritus. It is one of the dermatoses in which 
high-potency fluorinmed or halogenated steroids (in the oint­
ment or gel formulation) are often needed to penetrate the 
thick stratum corneum of the hands. If secondary infection is 
present, erythromyc in or cephalexin can be helpful. Rarely, 
oral steroids may be needed, but these drugs arc reserved for 
the more severe, recalcitrant cases. 

Drug Eruptions 
Rashes of various types are common reactions to medications. 
The dermatologic manifestations can be highly variable: mac~ 

ulopapular (or morbillifonn) eruptions; urticaria; fixed, hy~ 
perpigmented lesions; photosensitivity reactions; vesicles and 
bullae; acneifonn lesions; and generalized pruritus, among 
others. Serious and even life-threatening dennatologic reac­
tions can occur as well, such as Stevens~Johnson syndrome, 
toxic epidennal necrolysis, hypersensitivity syndrome, and 
serum sickness.31 •32 

Definitively assigning a diagnosis of a particular eruption 
to a single agent can be difficult, as patients may take multi­
ple medications, they may have coexistent illnesses, and the 
drug eruption may not manifest until the patient has been tak­
ing it for several days (sometimes weeks). Only when the 
eruption follows the administration a particular agent, re­
solves with removal of the agent, recurs with readministra­
tion, and other causes have been excluded can one say that 
the eruption is definitely due to a specific drug. Caution must 
be used prior to any rechallenge with an agent, and so read­
ministration is often not recommended. Subsequently, many 
patients mistakenly believe they have dermatologic reactions 
or allergies to certain medications when their rash may have 
had nothing to do with their medication. 

Table 115.1 lists several of the typical drug reactions to some 
of the more common drugs in clinical practice. IO•15,24,32- 34 

Treatment consists of stopping the offending (or suspected) 
medication. Topical low- to mid-potency steroids and oral an­
tihistamines can relieve the pruritus that accompanies many 
eruptions. 
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Fig. 115.5. Dyshidrotic eczema (or pompholyx). 

Table 115.1. Common Reactions to Common Drugs 

Contact Dermatitis 
Contact dennatitis is the clinical response of the skin to an 
external stimulant. It is an extremely common condition. 
Chemically caused dennatitis is responsible for an estimated 
30% of all occupational illness. 35 The condition is such a 
problem with a wide variety of mechanisms of pathogenesis 
and potential products involved that an international journal, 
Contact Dermatitis, is devoted specifically to this topic . By 
suspecting virtually everything and anything and taking a 
thorough history, the family physician nevertheless should be 
able to diagnose and manage most of these patients. 

While some authors describe several different subtypes of 
contact dennatitis, the two most common types are irritant 
contact dennatitis and allergic contact dermatitis. Morpho­
logically and histologically, they can appear identical, and the 
difference to the clinician is more conceptuaP6 Trritant con­
tact dermatitis accounts for the majority of cases of contact 
dennmitis, and results from a break in the skin's integrity and 
subsequent local absorption of an irritant. There is no [rue 
demonstrable allergen present. A single exposure can induce 
an inflammatory response if the agent is caustic enough or if 
there is a marked degree of exposure. Often the response is 
the result of prolonged exposure with repeated minor damage 
to the skin, such as in those who must wash their hands fre­
quently. Common offending agents include soaps, industrial 
solvents, and topical medications (e.g., benzoyl peroxide, 
tretinoin, lindane, benzyl benzoate, anthralin).17.38 

The second most common type is allergic contact der­
matitis. It is a delayed hypersensitivity reaction that occurs 

Anaphylaxis Maculopapular (morbilliform) Serum sickness 
Aspirin 
Penicillin 
Sulfonamide 

Aspirin Barbiturates 
Sulfonamides Isoniaz id 
NSAIDs Phenoth iazines 
Serum (animal derived) Sulfonamides and sulfonyl ureas 
Penicillins lithium 

Fixed drug eruptions NSAIDs 
Antibiotics-penicillins, sulfonamides, Phenytoin 

tetracyclines Thiazides 
Phenolphthalein Gentamic in 
Barbiturates Penicillin compounds 
Dextromethorphan Quinidine 
NSAIDs Photosensitivity 
Allopurinol Carbamazepine 

Lupus-like eruptions Methotrexate 
Hydralazine Coal tar compounds 
Methyldopa Oral contraceptives 
Hydrochlorothiazide Furosemide 
Procainamide NSAIDs 
Isoniazid Quinidine 
Quinidine Tetracyclines 

NSAID = nonsteroidal antiinflammatory drug. 

Griseofulvin 
Phenothiaz ines 
Sulfonamides and sulfonylureas 
Thiazides 

Urticaria 
Antibiotics 
Opiates 
Blood products 
Radiocontrast agents 
NSAIDs 

Vesicular eruption 
Barbiturates 
Clonidine 
Naproxen 
Sulfonamides 
Captopril 
Furosemide 
Penicillin 
Cephalosporins 
Nalidixic acid 
Piroxicam 



after the body is sensitized to the offending agent. The re­
action is thus often delayed somewhat from the time of ex­
posure. The response varies depending on the individual' s 
sensitivity, the amount and concentration of the allergen. and 
the degree of penetration. Poison ivy dermatitis is perhaps 
the most common form of allergic contact dermatitis (dis­
cussed earlier in the chapter). Other common offenders are 
nickel. fragrances, rubber chemicals, neomycin, thimerosal. 
parabens (found in sunscreens and lotions), and benzocaine 
(topical anesthetic).36-38 Even topical steroid preparations 
have been reported to cause allergic contact dermatiti s in 
some patients.39 

Physical findings may be identical or may vary somewhat 
with different forms of contact dermatitis. The irritant type 
often causes an erythematous scaling eruption with a typically 
indistinct margin (Fig. 115.6), whereas the allergic lype may 
cause more erythema, edema, vesicular fonnalion, and weep­
ing. The offending agent is often identified more by the shape 
of the eruption than the appearance of the skin (e.g., a watch­
band or the elastic band of some article of clothing). 

Treatment is symptomatic after removal of the irritant or 
allergen. Cool compresses can provide relief from the pruri­
tus, particularly if there is any weeping. Oral antihistamines 
may be needed along with topical steroids. Ointment com­
pounds are recommended, as they are less irritating and sen­
sitizing than most creams or lotions. The patient should avoid 
any topical preparations with benzocaine or other -caines, as 

Fig. 11 5.6. Contact dermatiti s, irritant type. 
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they may aggravate the condition. In severe cases a tapering 
course of oral steroids over I to 2 weeks is necessary. Suba­
cute and chronic cases may also be colonized with Staphylo­
coccus allreus, and an oral antibiotic (e .g., dicloxacillin, eryth­
romycin , or cephalexin) may speed resolution. 

A voidance of the irritant or allergen is sometimes difficult 
for patients. Their job may require some exposure, or it may 
be difficult to ve rify the specific agent. Testing with a com­
mercially available patch test kit (T.R.U.E. Test Allergen 
Patch Test Panel) is the most reliable method of identifying 
a true allergic contact dennatiti s and its causative agent. J9 

This is particularly useful in developing a long-tenn plan of 
avoidance. 

Urticaria 
Urticaria, a common skin condition affecting about 20% of 
the population, is characterized by transient wheals or hives.4o 

It is typically a type I immunologic reaction (mediated by 
IgE) but may be from physical or environmental exposure 
(pressure- or cold-induced). Urticaria can be acute (lasting 
less than 6 weeks) or chronic. Perhaps the most frustrating is­
sue for the patient and physician faced with urticaria is that 
the underlying cause is often difficult to ascertain. In only 
about 20% of cases of chronic urticaria can the specific eti­
ology be determined.4 1.42 

A generalized eruption of pruritic wheals with erythema 
and localized edema and lesions lasting less than 24 hours es­
tablishes the diagnosis. Angioedema is a closely related 
process in which deeper ti ssues may be involved, particularly 
mucous membranes. Severe generalized urticaria can be a sys­
temic illness leading to cardiac problems and even death. 

One should search carefully to find the underlying etiology 
by doing a thorough comprehensive history and physical ex­
amination. Common causes include medications (antibiotics, 
NSAIDs, narcotics, radiocontrast dyes), illnesses (viral hep­
atitis, streptococcal, parasitic), connective tissue di sorders (lu­
pus. juvenile rheumatoid arthritis), endocrine disorders (hy­
per- or hypothyroidism), neoplastic di sorders (lymphoma, 
leukemia, carcinoma), physical agents (pressure, cold, heat, 
exercise, menstruation), skin contacts (chemicals. fragrances, 
dyes, soaps, lotions, feathers, animal dander), insect bites and 
bee stings, foods (chocolate, shellfish, strawberries, nuts), and 
psychological stress.IO•15,40.4 1,43 The amount of laboratory 
work and other testing recommended can be highly variable 
and depends in part on the clinical utility of finding the un­
derlying trigger(s). In general , an extensive workup is not ad­
vised during the first 6 weeks. Once the condition has per­
sisted into chronic urticaria, a thorough history is as effective 
as an extensive and costly laboratory workup in finding the 
underl ying cause.40.44 

Treatment consists of avoidance of any known or suspected 
precipitant and the use of medications as needed for comfort. 
The HI-blockers such as cetirizine (Zyrtec). loratadine (Clar­
itin), diphenhydramine, or hydroxyzine can be used alone or 
in combination with an Hr blocker such as cimetidine (Taga-
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met). Doxepin, a tricyclic antidepressant, can also be helpful 20. Linden KG. Weinstein GO. Psoriasis: current perspectives with 
at 25 mg once or twice a day. For severe, acute urticaria, a an emphasis on treatment. Am J Med 1999;107:595--605. 
tapering dose of prednisone over 2 weeks can be helpful. 21. Pardasani AG, Feldman SR, Clark AR. Treatment of psoriasis: 

Chronic urticaria may require a great deal of maintenance ~~:~~~~~~~a;~~0~~r~;~~3f;'~f~~mary care physicians. Am 

emotional support, as the condition can make normal activi- 22. American Academy of Dermatology. Committee on Guidelines 
ties difficult. Patients must be reassured, and medications may of Care, Task Force on Psoriasis. Guidelines of care for psori-
be needed on a long-tenn daily basis. asis. J Am Acad Dermatol1993;28:632-7. 

References 

23. Tanner TL. Rhus (Toxicodendron) dermatitis. Prim Care 2000; 
27:493-502. 

24. Pariser RJ. Allergic and reactive dermatoses. Poslgrad Med 
1991:89:75-85. 

1. White GM Recent findings in the epidemiologic evidence, clas- 25. Jarmiger CK, Schwartz RA. Seborrheic dermatiti~. Am Fam 
sification, and subtypes of acne vulgaris. JAm Acad Dermatol Physician 1995;52:149-59. 
1998;39:S34-7. 26. Johnson BA, Nunley JR. Treatment of seborrheic dermatitis. Am 

2. Russell JJ. Topical therapy for acne. Am Fam Physician 2000; Fam Physician 2000;61:2703-10, 2713-14. 
61:357-66. 27. Wilkin JK. Rosacea: pathophysiology and treatment. Arch Der-

3. Leyden n. New understandings of the pathogenesis of acne. J mato1 1994;130:359-62. 
Am Acad Dermatol1995;32:S15-25. 28. Zuber TJ. Rosacea. Prim Care 2000;27:309-18. 

4. Rosenberg EW. Acne diet reconsidered. Arch Dermatol 29. Thiboutot DM. Acne and rosacea. New and emerging therapies. 
1981;117:193-5. Dermatol Clin 2000; 18:63-71. 

5. Johnson BA, Nunley JR. Use of systemic agents in the treat- 30. EItl GA, Levine N, Kligman AM. A comparison of the efficacy 
ment of acne vulgaris. Am Fam Physician 2000;62:1823-30, of topical tretinoin and low dose oral isotretinoin in rosacea. 
1835-6. Arch DermatoI1994;130:319-24. 

6. Leyden JJ. Therapy for acne vulgaris. N Engl J Med 1997; 31. Hirsch RJ, Weinberg 1M. Rosacea 2000. Cutis 2000;66:125-8. 
336(16): 1156--62. 32. Roujeau JC, Stern RS. Severe adverse cutaneous reactions to 

7. Thiboutot D. New treatments and therapeutic strategies for acne. drugs. N Engl J Med 1994;33: 1272-85. 
Arch Fam Med 2000;9: 179-83. 33. Manders SM. Serious and life-threatening drug eruptions. Am 

8. Van Durme DJ. Family physicians and Accutane. Am Fam Fam Physician 1995;51:1865-72. 
Physician 2000;62: 1772-7. 34. Crowson AN. Recent advances in the pathology of cutaneous 

9. Kristal L, Klein PA. Atopic dermatitis in infants and children. drug eruptions. Dermatol Clin 1999;17:537--60. 
An update. Pediatr Clin North Am 2000;47:877-95. 35. Anonymous. Contact dermatitis and urticaria from environ-

10. Habif TP. Clinical dermatology: a color guide to diagnosis and mental exposures: Agency for Toxic Substances and Diseases 
therapy, 3rd ed. St. Louis: Mosby-Year Book, 1996. Registry. Am Fam Physician 1993;48:773-80. 

11. Fleischer AB. Atopic dermatitis. Perspectives on a manageable 36. Rietsche1 RL Comparison of allergic and irritant contact der-
disease. Postgrad Med 1999;106:49-55. matitis. Immunol Allergy Clin North Am 1997;17:359-64. 

12. Borirchanyavat K, Kurban AK. Atopic dermatitis. Clin Derma- 37. Oxholm A, Maibach Ml Causes, diagnosis, and management 
toI2000;18:649-55. of contact dermatitis. Compr Ther 1990;16:18-24. 

13. Halbert AR, Weston WL, Morelli JG. Atopic dermatitis: is it an 38. Adams RM. Recent advances in contact dennatitis. Ann Allergy 
allergic disease? J Am Acad DermatoI1995;33:1008-18. 1991;67:552--66. 

14. Leicht S, Hanggi M. Atopic dermatitis. Postgrad Med 39. Belsito DV. The diagnostic evaluation, treatment, and preven-
2001;109(6):119-27. tion of allergic contact dermatitis in the new millennium. J Al-

15. Goldstein BG, Goldstein AO. Practical dermatology, 2nd ed. St. lergy Clin Immunol 2000;105:409-20. 
Louis: Mosby-Year Book, 1997. 40. Greaves MW. Chronic urticaria. N Engl J Med 1995;332: 

16. Feng E, Janniger CK. Miliaria. Cutis 1995;55:213--6. 1767-72. 
17. BjornbergA, TengerE. Pityriasis rosea. In: Freedberg TM, Eisen 41. Beltrani VS. Allergic dermatoses. Med Clin North Am 

AZ, Wolff K, et aI, eds. Dermatology in general medicine, 5th 1998;82:1105-33. 
ed. New York: McGraw-Hill, 1999;541-6. 42. Huston DP, Bressler RB. Urticaria and angioedema. Med Clin 

18. Greaves MW, Weinstein GD. Treatment of psoriasis. N Engl J North Am 1992;76:805-40. 
Med 1995;332:581-8. 43. Mahmood T. Urticaria. Am Fam Physician 1995;51:811--6. 

19. Christophers E, Moreweitz U. Psoriasis. In: Freedberg 1M, Eisen 44. Kozel MM, Mekkes JR, Bossuyt PM, Bos JD. The effcctive-
AZ, Wolff K, ct al, eds. Dermatology in general medicine. 5th ness of a history-based diagnostic approach in chronic urticaria 
ed. New York: McGraw-Hill, 1999;495-522. and angioedema. Arch DermatoI1998;134:1575-80. 



116 
Skin Infections and Infestations 

Michael L. O'Oell 

The skin is the body's largest and most visible organ. It is 
possibly the most assailed organ as well, as it is in constant 
contact with the outside environment. This constant exposure 
leaves skin subject to innumerable challenges. Nevertheless, 
the skin is remarkably impervious, and it reliably protects 
against infection and infestation in most Donna! individuals. 
The skin's ability to prevent infection is a result of its struc­
ture. The skin's continuity and integrity on the body's sur­
face are largely unbroken unless trauma intervenes. The skin 
surface is dry under normal conditions, and this dry state is 
combined with a low surface pH. The acidity and dryness of 
the skin militate against colonization by most pathogens. Se­
cretions exuded by the pilosebaceous apparatus are also in­
hibitors of bacterial growth. The normal skin flora is of low 
virulence and contributes to the suppression of more virulent 
organisms. 

Skin infection or infestation is nevertheless a common com­
plaint in most family physicians' offices. Physicians must re­
main mindful that such illnesses are often related to a break 
in the skin through trauma. Environmental conditions, such 
as hygiene, also contribute to contracting skin infections or 
infestation. Additionally, in patients who lack adequate im­
mune defenses, organisms that are not generally considered 
pathogens may gain access. 

Many infectious illnesses and infestations potentially cause 
skin eruption. This chapter addresses only those conditions 
where. the primary illness is one localized to the skin. Many 
other Illnesses with skin manifestations, such as gonorrhea, 
are covered throughout the text (see Chapter 41). 

Pyodermas and Bacterial Skin Infection 
Purulent skin infections (pyoderma) and other bacterial skin 
infections represent some of the most common or serious skin 
infections seen by family physicians. These skin infections 

include erythrasma, impetigo, ecthyma, folliculitis, erysipelas, 
cellulitis, and necrotizing fasciitis. 1- S 

Erythrasma and Other Bacterial Diseases Due to 
Corynebacterium and Propionibacterium 
Erythrasma is a superficial, often asymptomatic skin infec­
tion that causes reddish brown macular skin discoloration 
generally in the genital area (Fig. 116.1). The infection, eas: 
By confused with tinea cruris, may also affect the axillae 
and intertriginous skinfolds, particularly in obese individuals. 
Erythrasma is more common in males. Individuals affected 
notice skin color changes and present with this complaint. 
Wood's light examination is helpful, as the infected area 
glows a coral-pink color. The causative agent of infection is 
Corynebacterium minutissimum, a porphyrin-producing bac­
terium, and this porphyrin production accounts for the flu{}­
rescence under Wood's light illumination. Effective treatment 
can generally be accomplished with topical erythromycin. 
Erythrasma will generally also respond to imidazole cream, 
which lessens the significance of confusing this bacterial in­
fection with tinea cruris. A study has found that single-dose 
treatment with 1 g of clarithromycin orally is effective.! Treat­
ment with erythromycin for 7 days is also effective but is not 
necessarily more effective than topical treatment. 

Trichomycosis axillaris affects the axillary area in persons 
with hyperhydrosis or poor hygiene. The infection results in 
a disagreeable rancid smell. The affected individual may also 
notice thickening of the axillary hair. Examination of axillary 
hair reveals coating of the hair shaft with black, yellow-white, 
or red deposits that are firmly adherent to the hair shaft. These 
deposits are the result of heavy colonization with Corynebac­
terium tenuis. Measures that improve body hygiene along with 
antiseptic soaps quickly ameliorate the condition and prevent 
its return. Occasionally the use of a topical imidazole cream 
or erythromycin is warranted. 
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Fig. 116.1. Erythrasma. 

Pitted keratolysis, a disorder causing painful burning sen­
sation of weight-bearing surfaces. often affects the feet of in­
dividuals exposed to warm and damp climates while wearing 
occlusive foot wear. It is most common in soldiers and work­
ers wearing boots. Long-distance runners and other athletes 
are also affected. Patients often complain of malodor and 
"sliminess" in affected areas.2 Examination of the sympto­
matic patient reveals tenderness to minimal pressure over af­
fected areas of the soles, and these affected areas are on the 
weight-bearing aspect of the foot. Pitted lesions of the kera­
tinized layer of callused areas are present, and the overall ap­
pearance of the infected areas is whitish and macerated. Hyw 
perhydrosis and malodor are present. Corynebacterium and 
Dennatophilus congolensis are among the agents responsible 
for this illness. Topical therapy with antimicrobial agents such 
as erythromycin is generally effective, provided it is supplew 
mented with at least daily washing of the feet with soap or 
acidic detergents. 

Impetigo 
Impetigo is a common superficial skin infection subclassified 
according to whether large bullae are present. This subclassi­
fication is not as useful as once believed because Staphylo­
coccus aureus has been found with either pattern. The illness 
is most common in children but is occasionally seen in adults. 
Individuals affected by the disease are usually not systemically 
ill, although lymph node swelling is occasionally present. 

Smallwvesicle impetigo contagiosa begins with small, red­
dened macules that progress to water-filled vesicles. The vesiw 

des, which are surrounded by a thin band of erythema. soon 
rupture, leaving a honey-colored crusted area. With bullous 
impetigo the initial lesion tends to be a large, flaccid blister, 
which quickly becomes cloudy and purulent. 

Systemic antibiotics are often not required for impetigo, 
and topical therapy with agents such as mupirocin (Bactroban) 
is sufficient. Where cases of streptococcal postinfectious 
nephritis have been noted in the community, treatment with 
oral or parenteral antibiotics may be more urgent. Systemic 
treatment is given to patients with eczema, as the recurrence 
rate with topical treatment in one series was 38% with topi-

cal treatment and 17.8% with systemic treatment. The illness 
is contagious among children, and so it represents a signifi­
cant problem for schools, day-care centers, and nurseries. The 
risk of spread may also warrant more aggressive oral treat­
ment. Trimming nails and frequent changing of clothing and 
bed linens may also prevent funher spread. 

Certain strains of Staphylococcus produce an exotoxin that 
causes exfoliation. Staphylococcal scalded skin syndrome 
may result, and exfoliation of large areas of skin may occur. 
This illness occurs more commonly in infants and immuno­
suppressed patients. With such a group of patients, early sys­
temic therapy of impetigo with an antistaphylococcal agent is 
warranted along with other supportive measures.6 

If systemic therapy is warranted, antistaphylococcal agents 
are used. Recommended systemic agents include penicilli­
nasewresi stant synthetic penicillins (i.e., dicloxacil1in), eryth­
romycin, oral first-generation cephalosporins (e.g., cepha1exin), 
or clindamycin. Laboratory evidence of resistance to eryth­
romycin is now common among S. aureus cultures, but treat­
ment failure remains rare (Fig. 116.2).7.8 Upon healing, resid­
ual discoloration or erythema may persist for several weeks 
at the site. 

Ecthyma 
Ecthyma usually occurs on the legs as small bullae followed 
by an adherent crust. Ecthyma is more common in debilitated 
individuals. It is likely initiated by minor areas of trauma, al­
lowing entry of streptococci or staphylococci. The adherent 
crust gives way to a purulent ulcerated lesion that heals 
slowly. Resolution is aided by use of antistaphylococcal an­
tibiotics and attention to improvement of nutritional status. 

Folliculitis, Furuncles, Carbuncles 
Folliculitis describes yellowish pustules that fOJ1Tl around hair 
follicles, especially in intertriginous areas. The illness affects 
males most commonly, particularly those living in humid and 
wann climates. Diabetics are particularly prone to such le­
sions. The pustules are surrounded by a thin band of erythema. 

Fig. 116.2. Impetigo that has responded poorly to eryth­
romycin. 



Adequate treatment generally consists of improved hygiene 
measures and application of antiseptics or topical antimicro­
bials such a<; mupirocin or bacitracin. If the illness affects the 
area of the beard, frequent changing of the razor is indicated. 
With extensive involvement, systemic anti staphylococcal an­
tibiotics are of value. 

Hot-tub folliculitis, a special type of folliculitis, may occur 
following exposure to a poorly maintained hot-tub or Jacuzzi. 
Pool maintenance, including limiting the use of cyanuric acid, 
is key to preventing this illness.3 The causative agent for the 
folliculitis is Pseudomonas aeruginosa. The illness is self­
limited in most patients, and resulting serious illness is rare. 
Cases of sepsis have occurred with this illness, although sep­
sis usually occurs only in immunosuppressed patients. 

Furuncles (boils) may be considered an extension of foil i­
culitis~a more aggressive fonn of this process. Furuncles are 
areas of inflammation and infection that may extend through 
the dennis to the subcuticular tissue. Furuncles may occur on 
any non-weight-bearing surface, and they are particularly 
common on areas of friction, the nasal area, and the external 
ear. Furuncles are more common in adolescent patients and 
patients with poor hygiene, seborrhea, diabetes, or immu­
nodeficiency. OccasionaJly, widespread and numerous boils 
may occur among groups that share common bathing facili­
ties, such as athletes and others.4 On examination a painful. 
fluctuant lesion is noted that exhibits central necrosis and liq­
uefaction. Surrounding erythema may be present, and lym­
phadenopathy is often seen. The preferred treatment of a fu­
runcle is drainage; antibiotic therapy is generally not needed 
following drainage. Certain facial lesions have the potential 
to result in cavernous sinus thrombosis as a result of venous 
drainage through the vena angularis. Thus furuncles located 
above an imaginary line from the comer of the mouth to the 
ear lohe are treated aggressively with antistaphylococcal an­
tibiotics in addition to drainage. Recommended systemic agents 
include penicillinase-resistant synthetic penicillins (e.g., di­
cloxacillin), erythromycin, oral first-generation cephalosporins 
(e.g., cephalexin), or clindamycin. Occasionally admission 
and intravenous antibiotics are required, and such measures 
should be considered for patients who appear systemically ill. 

Carbuncles arc localized collections of furuncles, with the 
lesions having multiple connecting sinuses. Carbuncles are 
most common on the back of the neck in men over age 40. 
The size of many carbuncles and the multiple sinuses make 
surgical treatment complicated. Antistaphyloeoceal antibi­
otics and local measures are used in addition \0 drainage. 
Large lesions may require extensive debridement, and surgi­
cal consultation is useful. 

Hidradenitis suppurativa is pathologically related to furun­
c1es. The disease generally does not involve the sweat glands 
themselves and tends to be limited to the pilosebaceous struc­
tures. The disease is more common in males and in individ­
uals afflicted with acne conglobata. Examination reveals fu­
runculoid lesions that are often multiple in the axillae, inguinal 
area, scrotum, labia, or mons pubis. Drainage is necessary. 
and topical clindamycin or systemic antistaphylococcal an­
tibiotics are warranted.5 Treatment with retinoie acid is use­
ful, particularly in milder cases.o The moistness of the area 
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of occurrence often supports gram-negative secondary infec­
tions. cultures of drainage may help direct antibiotic treat­
ment. Surgical consultation and excision of the infected area 
is often necessary, particularly when multiple recurrences of 
the infection have led to scarring and multiple sinus tracts. 

Erysipelas 
Erysipelas is a cornman acute illness marked by a red, painful, 
swollen. spreading, irregular lesion with a sharply defined 
border in the infected area (Fig. 116.3). The illness affects all 
age groups. although it is somewhat more common during 
childhood. Fever is generally present, as is prominent lym­
phatic involvement. Elevation of the white blood cell count 
(WBC) is common. Sepsis is unusual but is more likely in 
children, the elderly, diabetics, or immunosuppressed pa~ 
tients. Cultures of the lesion are rarely positive. The process 
is nearly always caused by group A streptococci, although 
group G streptococci and S. UllrellS may rarely cause a simi­
lar picture. As such. treatment is generally with oral penicillin 
or erythromycin. Extra precautions must be taken when 
erysipelas involves the face, as cavernous sinus thrombosis 
may result. 9 

Cellulitis 
Cellulitis refers to a group of acute bacterial illnesses in­
volving a spreading infection of the epidermis and subcuta­
neous tissue . Cellulitis generally begins with a break in the 
skin, and the source of this break may be important when de­
termining the empiric therapy. Common breaks in the skin of 
the lower leg include intertrigo from tinea pedis, leg ulcers or 
wounds, and dermatitis involving the leg. Other factors that 
are associated with leg cellulites include lymphedema, venous 
insufficiency, and being overweight. 7 The patient complains 
of pain, redness, and wannth in the affected area. Systemic 
complaints, such as fever, are also common. Examination re­
veals cutaneous erythema that lacks the sharply demarcated 
border so characteristic of erysipelas. The infected area is 
warm, edematous, and painful. Culture is generally not ben­
eficial in normal patients. However, in patients with under-

Fig. 776.3. ErySipelas. 
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lying illness, such as diabetes or human immunodeficiency 
virus (HIV) infection, aspiration of the lesion for culture is 
useful and more likely to be positive. Cellulitis is character­
istically caused by group A streptococci or S. aureus. Inocu­
lation wilh many other pathogens, including Haemophilus in­
fluenzae or marine vibrios, may also lead to cellulitis. 

Treatment of cellulitis generally involves elevation of the 
affected body area as well as antibiotic treatment. In other­
wise Donnal patients, treatment willi antistaphylococcal an­
tibiotics is warranted. If the patient is immunocompromised 
or otherwise at risk, other pathogens should be considered. A 
history of injury in brackish water followed by findings of 
cellulitis should prompt institution of coverage for various 
halophilic vibrios. Tetracyclines, augmented by antistaphylo­
coccal agents, are instituted when vibrio infection is sus­
pected. Irrespective of the causative agent, after an initial 
episode of cellulitis the patient remains at risk for recurrence 
in the same area due to damage to lymphatics. 

Cellulitis involving the tissues near the eye may result in se­
rious sequelae. If possible, a distinction should be made be­
tween periorbital (preseptal) and orbital (postseptal) cellulitis. 
Distinguishing between postseptal and preseptal cellulitis is not 
always an easy task. Hallmarks of late postseptal cellulitis in­
clude proptosis, pain on motion of the eye, marked chemosis, 
and fever. Postseptal cellulitis generally results from spread of 
an underlying sinusitis, whereas preseptal cellulitis usually fol­
lows trauma to the periorbital area. S. aureus, Streptococcus, 
and H. influenzae are common pathogens involved in either 
pre- or postseptal cellulitis. Infection involving thc postseptal 
spaces may quickly spread and result in cavernous sinus throm­
bosis and other central nervous system (CNS) involvement. 
Thus postseptal cellulitis is an emergent condition and warrants 
inpatient treatment. Treatment involves inlravenous adminis­
tration of a penicillinase-resistant synthetic penicillin and an 
aminoglycoside for at least 7 days. Drainage may also be re­
quired. Treatment of preseptal cellulitis may also require 
drainage. However, antibiotic coverage for preseptal cellulitis 
is generally limited to a penicillinase-resistant synthetic peni­
cillin or a cephalosporin such as cefuroxime. Hospitalization 
may not be required for preseptal cellulitis. 

Cellulitis involving the face or neck also raises special con­
cerns. Such infections may be the result of trauma, although 
many of the infections involving the face and neck are sec­
ondary to poor dental hygiene. Infections related to an odon­
togenic source may quickly spread to the submental spaces and 
the lateral and retropharyngeal spaces. With involvement of the 
spaces surrounding the pharynx collapse of the airway may oc­
cur. Severe systemic symptoms may also appear. Aggressive 
antibiotic therapy is warranted, as is surgical drainage.s An­
tibiotic therapy generally consists of penicillin to provide cov­
erage for Bacteroides melaninogenicus, and additional anaer­
obic coverage with metronidazole or c1indamycin is wise. 

Abscess 
Abscesses are commonly seen in busy family medicine prac­
tices. Often patients present with a localized area of redness 
and induration well before central fluctuance appears. The 

process of abscess fonnation results from localized pyogenic 
infection and may occur on any aspect of the skin. Although 
abscesses may involve many body organs and pathogens, the 
skin abscess generally results from a staphylococcal infection. 
Culture almost invariably reveals mixed flora, despite staphy­
lococci being the suspected initiating organism. 

Infection generally begins as a cellulitis with diffuse ery­
thema and inflammation but little central necrosis or fluctu­
ance. Lymphangitis and other cardinal signs of cellulitis may 
be present. If treated as for cellulitis with antibiotics, small 
areas of abscess may resolve without drainage. 

The clinician must remain mindful of the site of the ab­
scess. Chest wall abscess may represent empyema in an 
acutely ill patient. In such cases drainage of the empyema is 
required. Abscess and drainage over the parotid gland may 
represent suppurative parotitis. Penicillinase-resistant peni­
cillins and milking of the parotid gland assist in recovery. 
Cervical and facial abscesses are particularly worrisome and 
may herald airway compromise. Sublingual and sub­
mandibular abscess represents an emergent situation, as air­
way compromise often ensues. Abscess of the palmar aspect 
of the hand may signify underlying flexor tendon sheath in­
volvement. Involvement of the palmar flexor tendon sheath 
requires surgical drainage, and disability may result. Perineal 
abscesses can be deceiving and involve extensive tissue. 
Perirectal and perineal abscesses are notoriously difficult to 
drain and treat, and it is wise to consider hospitalization and 
surgical consultation in such cases. 

Treatment of abscess requires drainage, which is often cur­
ative; antibiotic treatment may not be required after drainage. 
However, drainage prior to central loculation and "pointing" 
may paradoxically spread infection. Antibiotic treatment, ap­
plication of moist heat, and watchful waiting are often re­
quired for an uncomplicated abscess prior to drainage. With 
infections involving critical areas, such as lung, neck, and 
hand, any such watchful waiting should be done in a hospi­
talized setting. Perineal or perianal abscesses should be care­
fully assessed as to their size and the extent of spread, and 
hospitalization should be considered. 

Necrotizing Fasciitis 
Necrotizing fasciitis is a relatively rare disease but is signif­
icant and life-threatening when it occurs. Most commonly the 
infection involves the perineum or abdominal wall. The ill­
ness usually follows an episode of trauma, although patients 
with diabetes or alcoholism may contract the illness with no 
preceding trauma. Distinguishing between simple abscess, 
celIuIites, and necrotizing fasciitis is not always clear. An el­
evated white blood count (> 14,OOO/mm3), low sodium « 135 
mmolll), and an elevated blood urea nitrogen (BUN) (> 15 
mg/dL) are often found in patients with necrotizing fasciitis. 9 

Group A ,B-hemolytic Streptococcus (GABHS) has received 
much notoriety and has been labeled the "nesh-eating bacte­
ria." GABHS infection often accompanies varicella infection 
and is characterized by violaceous bullae surrounded by 
edema and erythema. GABHS is particularly dangerous as 
multisystem failure occurs due to toxin production. In most 



cases of necrotizing fasciitis, however, several bacteria usu­
ally are present, including streptococci groups A, C, and G. 
Anaerobic bacteria exist in combination with aerobic or grarn­
negative bacteria on culture. Clostridial organisms are occa­
sionally found, and when they arc found. subcutaneous ga~ 
production is usually present (gas gangrene). Necrosis of in­
fected tissue occurs rapidly and includes affected muscle, par­
ticularly if clostridial organisms are present. Surgical removal 
of devitalized tissue is required, as is high-dose parenteral an­
tibiotic therapy.6 Antibiotic therapy consists of c1indamycin 
and penicillin. Hyperbaric oxygen therapy may be a useful 
therapy in addition to antibiotics and debridement. 

Viral Skin Diseases 
Skin diseases caused by viruses are common, especially in 
children (see Chapter 18). Many of the "six diseases" of child­
hood (measles, scarlet fever, rubella, scarlatina, erythema in­
fectiosum, exanthema subitum) are caused by viruses. Other 
common viral pathogens include herpes simplex virus I and 
2 and varicella. Warts, caused by papillomaviruses, are com­
mon, and a busy family physician usually sees several pa­
tients with warts in a week's practice. Importantly, there is 
increasing evidence that certain subtypes of papillomavirus 
cause malignant transfonnation in infected cells. 10 

Rubella 
The incidence of rubella has decreased due to effective vacci­
nation and recent outbreaks have largely been in communities 
of immigrants from countries with ineffective vaccination pro­
grams. 1l Rubella is in many instances similar to measles, and 
it is common for lay persons to call rubella "German mea<;)es" 
and refer to measles as "hard measles" (also see Chapter 18). 
Rubella is a less significant illness than measles, but it can be 
profoundly detrimental to a fetus exposed during the first 
trimester. The illness of rubella generally begins as a rash 16 
to 18 days after exposure, and, unlike measles, there is virtu­
ally no prodrome. The rash is similar to that of mea~les; it be­
gins on the face and exhibits a butterfly pattern. The rash of 
rubella often affects the perioral area, and thi~ distinction is 
useful if a concern about scarlet fever also exists. Lym­
phadenopathy may become prominent during the illness, par­
ticularly postauricular adenopathy. In adults arthralgia of the 
wrist, finger, and knee joints is commonly seen during the in­
fection. Treatment is symptomatic, although special consider­
ations are necessary for the affected pregnant woman. Pregnant 
women exposed to rubella should be advised to receive rubella 
immunoglobulin. Pregnant women who experience the illness 
should be carefully studied for evidence of fetal damage and 
appropriately counseled regarding potential fetal outcomes. 
Reimmunization or testing for immunity should be considered 
for adolescents. Testing for immunity is a routine aspect of pre­
conception and prenatal screening. 

Erythema Infectiosum 
Erythema infectiosum, or fifth disease, occurs sporadically 
and in clustered groups. Years may elapse between cases seen 
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by a busy family physician only to have several case:;. appear 
within a short time. The illness is caused by B19 parvovirus. 
The illness generally appears suddenly and without a pro­
drome. The onset of the illness follows exposure by 6 to 14 
days. The exanthem begins on the face with a characteristic 
"slapped-face" distribution and appearance. Bright red dis­
coloration of both cheeks i:;. seen at the onset of the iIInes~. 
No adenopathy is present. The facial rash disappears within 
hours to 2 days, followed by lace-like, ring-shaped macular 
lesions that are approximately 1 to 2 cm in diameter and in­
tertwined with adjacent lesions. This second phase of the ill­
ness lasts up to 1 week, after which the rash fades without 
<;equelae. Blood counts obtained during the illness often show 
leukopenia. lymphopenia, and decreased reticulocytes and 
platelets. No treatment is generally warranted. The infection 
may po~e significant risk during pregnancy, where the fetus 
may be spontaneously aborted or experience hydrops fetalis. 
Approximately 35% of pregnant women are susceptible to hu­
man parvovirus infection during pregnancy, and their great­
est risk of exposure comes from their other children during 
epidemics of fifth disease.12 The infected pregnant woman 
should be carefully evaluated and appropriately counseled re­
garding potential outcomes for the fetus. or concern is in­
creasing evidence that implicates human parvovirus in onset 
of rheumatoid arthritis.13 

Other Morbilliform Rashes 
A variety of other viral illnesses are capable of producing 
measles-like (morbillifonn) rashes. Morbilliform rashes may 
be related to infection with various enterocytopathogenic hu­
man orphan (ECHO) viruses, as well as several Coxsack­
ieviruses. In an adequately immunized child measles and 
rubella should be considered less likely than other causes of 
morbilliform rashe~. 

Human Herpesvirus Infections 
Two forms of infection are caused by varicella-zoster virus 
(VZV): chickenpox and shingles. Chickenpox is the primary 
infection, whereas zoster is thought to be a recrudescence of 
latent virus in dor~al nerve root ganglia. Infection with VZV 
may be especially serious in patients who are immunocom­
promised. Vaccination appears to be effective and is now 
widespread in practice. l4 

The primary infection. chickenpox, is generally acquired 
by droplet spread (see Chapter IS). After an incubation pe­
riod of approximately 14 days, children begin to experience 
the exanthem. Adults may experience a prodrome of head­
ache, vomiting, and high temperature. A prodrome is rare in 
children but may appear in a child who is likely to progress 
to varicella pneumonia. Scattered red spots occur all over the 
body particularly on the head and trunk. Over the course of 
a few hours, the spots become small papules and then thin­
walled vesicles. Surrounding each vesicle is a thin ring of ery­
thema. A~ the infection continues. successive crops of vesi­
cles occur as the older vesicles rupture and then crust over. 
New lesions continue to appear for up to 5 days in immuno­
competent patients. Over a period of 2 weeks the last of the 
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skin lesions crusts over with a brownish crust that faUs off at 
the end of 2 to 3 more weeks without scarring. 

Healthy children generally recover well from varicella in­
fection and antiviral treatment is of marginal benefit. Ado­
lescents and adults, however, tend to have a more difficult 
and severe course of illness and should be started on antivi­
ral therapy promptly.15 Significant intrauterine limb defonm­
ties can occur with varicella in eady pregnancy. Acyclovir is 
considered a category B drug during pregnancy and has been 
used for treatment of varicella during pregnancy.12 Trans­
mission of vaccine modified varicella to a pregnant woman 
has been reported following vaccination of her 12-month-old 
child, and a delay in immunization may be warranted when 
a pregnant woman resides in the household of the child to be 
immunized. 16 

Most patients with chickenpox recover without difficulty, 
although several complications can occur. Secondary bac­
terial infection of the skin lesions with Streptococcus or 
S. aureus may occur, and such secondary infections may re­
quire antibiotic treatment. CNS involvement may also occur, 
including transverse myelitis, ataxia with meningeal irritation, 
aseptic meningitis, and Reye's syndrome. Varicella pneumo­
nia, a serious complication, is more common in adults. The 
complications of myocarditis, corneal lesions, nephritis, 
arthritis, bleeding diatheses, acute glomerulonephritis, and 
hepatitis are more common in adults. 

Immunization is now available and recommended for 
chickenpox.14 Immunization programs for the illness appear 
effective. Immunization may dramatically decrease the inci­
dence of chickenpox and its complications in future years. 

Zoster is thought to be the result of reactivation of VZV 
residing in the dorsal nerve root ganglia. In immunocompe­
tent patients, lesions of the illness follow a segmental pattern 
as defined by the distribution of sensory nerves emanating 
from the dorsal nerve root ganglia. A prodrome may occur 
that consist<; of malaise and slight temperature elevation. Pain, 
which follows the dermatome of the affected nerve root, may 
also occur as a prodromal symptom or at any time during the 
illness. A rash, similar to that of chickenpox, occurs along the 
affected dermatome (Fig. 116.4). The rash typically is uni-

Fig. 116.4. Herpes zoster. 

lateral and does not cross the midline. The duration of the 
rash and the presence of subsequent crusts are of shorter du­
ration than seen with chickenpox, with the entire illness last­
ing no more than 10 days. Val acyclovir is more effective than 
acyclovir in preventing postherpetic neuralgia and is the cur­
rent agent of choice, and some advocate use of concurrent 
steroids for patients over 50 years of age. 15,17 Immunocom­
promised patients are generally treated with parenteral acy­
clovir, famciclovir, or valacyclovir. An unfortunate and feared 
complication is postherpetic neuralgia, where long-tenn pain 
is noted on the area of the eruption. Topical capsaicin is use­
ful for treating postherpetic neuralgia. lO 

Various patterns are common or of note with zoster, in­
cluding zoster ophthalmicus, zoster of the second and third 
trigeminal nerve branch, and zoster otic us. With zoster oph­
thalmicus the first branch of the trigeminal nerve is involved. 
Thus the forehead, periorbital area, and nose may be affected. 
A zoster lesion on the tip of the nose indicates that the pa­
tient is at increased risk for corneal and conjunctival in­
volvement as well. Such patients should be promptly seen by 
an ophthalmologist. Zoster of the second and third trigeminal 
nerve branch is common and frequently involves the oral mu­
cous membranes as well. Finally zoster oticns involves the 
outer ear and occasionally the inner ear. Acoustic and facial 
nerve paralysis may occur, producing Ramsay Hunt syn­
drome. More than two thirds of patients with Ramsay Hunt 
syndrome experience hearing loss. 

The characteristic appearance of lesions induced by VZV 
is usually sufficient evidence to conclude that VZV is the 
cause. Culture is available for difficult ca<;es, as are various 
immunologic tests. 

Immunization for varicella has been introduced, and reports 
of its efficacy have been encouraging. The incidence of zoster, 
even in patients at risk because of cancer, appears signifi­
cantly lessened through immunization. 

Two types of herpes simplex virus (HSV) commonly cause 
infection: HSV-1 and HSV-2. HSV- J is more conunonly as­
sociated with oral lesions and HSV -2 more commonly with 
genital lesions, but either type may be found in either loca­
tion. The infectious agents are neurotropic . Partly as a result 
of this neurotropism, the rash tends to be confined to defined 
areas. As with varicella, another member of the human her­
pesvirus family, a primary and secondary disease state occurs. 
The virus remains forever in the host after the primary in­
fection. The immune status of the infected individual is im­
portant in determining the severity of recrudescent infections. 

The primary infection of genital herpes is generally symp­
tomatic and is usually caused by HSV-2 (see Chapter 41). 
Systemic signs of fever, headache, and myalgias occur in 40% 
of men and 70% of women. Local genital symptoms of se­
vere pain, itching , dysuria, vaginal or urethral discharge, dis­
tal penile lesions, and tender, bilateral , inguinal adenopathy 
occurs. When an individual engages in anal intercourse, the 
primary lesions may begin in the rectum. Sequential stages 
of rash are noted with papules , vesic1es, wet ulcers, and fi.­
nally healing ulcers (Fig. 116.5). Healing occurs over 2 to 3 
weeks, although viral shedding persists for approximately 12 
days from the onset of symptoms. Diagnosis of genital her-



Fig. 116.5. Herpes progenitalis. 

pes is preferably made by viral culture or polymerase chain 
reaction, although Papanicolaou or Tzanck smears, immuno­
fluorescent staining of cens, or immunologic testing is useful 
in selected circumstances. Patients should be counseled that 
they arc likely to be contagious periodically, even without 
symptoms, and that sexual contact may spread the illness to 
a previously uninfected partner. The use of condoms dimin­
ishes but does not negate the chance for spread of the infec­
tion. Given the obvious implications for the patient and sex­
ual partners, clear, preferably culture-based evidence that a 
patient is indeed infected should be sought (see Chapter 41) . 
Initial infections may be treated efficaciously with acyclovir, 
famciciovir, or valacyclovir, wilh aU being equally effica­
cious. The choice between these three agents can be largely 
based on patient preferences as to cost and frequency of ad­
ministration. Reactivation of genital herpes is common, and 
on any given day approximately 1 % of infected individuals 
are actively shedding virus. Virus may be shed during asymp­
tomatic periods, and most recurrences are asymptomatic. Re­
currences may be treated and, if the recurrences are frequent, 
suppressed with acyclovir, famciclovir, or vaJacyclovir.IS 
Women with genital HSV infection are at higher risk for cer­
vical carcinoma, although the relation between infection and 
cervical cancer is not known to be causal. 10 

Of particular importance to family physicians is the chance 
that a mother with genital HSV infection will transmit 
the virus to her infant during the delivery process. Such 
maternal-to-neonate transmission may result in the neonate de­
veloping serious illness, such as herpetic encephalitis. lnjtial 
infection late in pregnancy confers the highest risk of neonatal 
infection. Large series studying the use of cervical cultures near 
the time of delivery have shown the practice of obtaining 
weekly cultures to be futile,lS Thus prevention of transmission 
is problematic, and the clinician is left to rely on heightened 
suspicion of infection when managing the newborn. If active 
lesions are present at the onset of labor, many would opt for 
cesarean section to reduce the risk of neonatal infection. 19 

The primary inrection of oral herpes (herpes labialis) is an 
episode of gingivostomatitis accompanied by systemic symp­
toms of headache, fever, and upper respiratory symptoms. 
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Early onset of infection is somewhat more common in lower 
socioeconomic classes, with 90% havi ng evidence of infec­
tion by young adulthood, whereas fewer than 50% of young 
adults in higher socioeconomic classes have evidence of in­
fection. Treatment of the initial episode is often desirable and 
is usually with oral acyclovir. Approximately 20% of adults 
have recurrent outbreaks and these may be provoked by stress, 
fever, illness, or excessive exposure to sun. Occasionally the 
infection involves the eye, and in this circumstance urgent 
ophthalmologic consultation is needed (see Chapter 71). Pen­
ciclovir is a topical cream that, if applied at the prodromal or 
early erythema stage, can shorten the duration of symptoms 
and viral shedding.2o 

HSV infections are major causes of morbidity and mortal­
ity among immunosuppressed patients. Frequent or severe re­
currences of HSV infections should prompt consideration of 
HIV infection. Hodgkin's disease, or other immunosuppres­
sive illness. Up to 10% of patients with HIV and recurrent 
HSV inrections have HSV strains that are resistant to acy­
clovir. Such strains are usually sensitive to foscamet. ls 

Exanthema subitum, which is also known as sixth disease 
or roseola infantum, is caused by human herpesvirus 6. Hu­
man herpesvirus 6 infections, and its alanning accompanying 
fever, are now thought to account for up to 10% to 40% of 
all pediatric emergency room visits.21 Up to 70% of infants 
infected in North America do not experience the characteris­
tic rash during the illness.22 The illness occurs within 3 to 7 
days following exposure, with the onset marked by elevation 
of the temperature up to 40°C. This elevated temperature may 
last up to 3 days and is accompanied by malaise. The rash 
occurs as the temperature falls. The rash, which begins on the 
trunk and then spreads to the extremities, is noted after the 
prodrome. The face is often spared, but otherwise the rash 
may be difficult to distinguish from that of measles. It per­
sists less than 2 days before fading without sequelae.2 

Human herpesvirus 7 may also cause exanthema subitum. 
and is now suspected as a causative agent for pityriasis 
rosea.22 Pityriasis rosea often begins with the so-ca11ed her­
ald patch on the trunk (see Chapter 115). Wilhin 4 to 10 days 
after the truncal lesion occurs, a fine, scaly, often salmon col­
ored rash appears on the trunk and limbs. Infection is also as­
sociated with chronic fatigue syndrome and childhood recur­
rent fever. HSV-7 infection is ubiquitous and 85% of U.S. 
citizens have antibody evidence of prior infection. 

Hand, Foot, and Mouth Disease 
Hand, foot, and mouth disease is a curious illness affecting 
the body parts noted in its name. The incubation period for 
the illness is not known, although it is known to be caused 
by the enterovirus, coxsackie A 16 virus, and, recently, en­
terovirus 71. The illness does not have a true prodrome, and 
the systemic symptoms of fever, headache, and malaise ac­
company the rash if they occur at all. The rash affects the 
palms of the hands, soles of the feet, and oral mucosa. A poly­
hedral grayish yellow vesicle with a surrounding rim of ery­
thema occurs on the soles and palms. The vesicles may be 
more rounded in the oral mucosa. Coxsackie virus may be re-
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covered from the lesions and is also found in the stool. In 
children the rash may become more generalized. The rash 
generally lasts 3 to 5 days, after which it quickly fades, al­
though ulceration of the vesicles may occur. Enterovirus 71 
associated infections may be severe and fatal. Cases with com­
plications of pulmonary edema and significant neurologic in­
volvement have been reported.23 

Warts 
Warts are virus-induced areas of epithelial hyperplasia and are 
generally benign. Human papiUomavirus, the causative agent 
of warts, occurs as mauy different types. Selected types of the 
papiUomavirus may be capable of inducing malignant trans­
formation, and cervical cancer associated with condyloma is 
the most well-documented example of malignancy associated 
with papillornavirus.lO Common types of warts are common 
warts (verrucae vulgaris), plantar or mosaic warts (verrucae 
plantares), juvenile warts (verrucae plana juveniles), gertital or 
condyloma warts, and mucosal papillomas. In general, the ap­
pearance of warts is distinctive. Shaving a section of the wart 
with a scalpel reveals a characteristic thrombosed capillary 
network. Biopsy is warranted if confusion exists as to whether 
a lesion is a wart or a cancerous lesion. 

Common warts are the most frequently seen wart. Com­
mon warts are generally flesh colored and hyperkeratotic with 
a papillomatous surface that is often peppered with central 
black dots. Although diagnostic criteria have been developed, 
the experienced practitioner intuitively has a higher sensitiv­
ity and specificity in making the diagnosis of warts than one 
who applies strict guidelines.24 There is a tendency for these 
warts to be located on the extremities, as these areas may be 
more susceptible to inoculation and mount a poorer immune 
response than the trunk or face. Nonetheless, such warts oc­
cur on any skin surface. In fact, the shape of the wart is some­
what dependent on the area in which it is located. Lesions on 
the face tend to be filifOIDl, whereas warts on the extremity 
areas subject to friction tend to be more mosaic in appear­
ance. The mosaic appearance of the extremity warts is a func­
tion of closely proximate multiple warts that are also abraded 
to reveal the capillary network supporting the warty growth. 
Common warts spontaneously resolve, although the resolu­
tion may occur years after the onset. The lesions resolve spon­
taneously without scarring. 

Plantar warts occur on the soles and are distinguished from 
mosaic warts by being solitary lesions surrounded by hyper­
keratotic, callus-like skin. The wart tends to occur on the ball 
of the foot, and so the patient experiences pain while walk­
ing. Occasionally the warts become large, and large warts are 
more common when the warts involve the area of the heel. 

Juvenile or plane warts are flat papules, usually 1 to 4 mm 
across that are relatively inconspicuous in color. They usu­
ally appear suddenly and propagate quickly, often into hun­
dreds of lesions. They are, as their name suggests, most com­
monly seen in adolescents and children. These warts have a 
predilection for the facial area and distal upper extremities. 

Condylomas are warts in the intertriginous areas of mucous 
membranes. The most common fonn of condyloma is condy-

lama acuminata. The infection is fostered by moist conditions, 
maceration, and epithelial defects. Sexual transmission is 
common. The lesion begins as a small papule that, when mac­
erated, is generally whitish. The lesion becomes multiple and 
grows, eventually forming a cauliflower-like structure that 
may be large. Vegetations develop, and when moist the 
"leaves" of the vegetation may be separated and distinguished. 
The labia minora and majora, as well as the vaginal introitus 
are often involved in women. Cervical lesions are now rec­
ognized as common, and certain types of papillomavirus are 
associated with the development of cervical cancer. Infection 
of the cervix by human papillomavirus is often not discernible 
without a colposcope. The coronal sulcus, frenulum, and ure­
thral orifice are common sites for condylomas in males. Rec­
tal lesions are also common. Occasionally the condyloma be­
comes large and destroys surrounding tissues. 

A rare syndrome involving warts has also been described. 
Epidermodysplasia verruciformis is an autosomal-recessive 
disorder that affects individuals unable to tenninate a human 
papillomavirus infection. The skin lesions resemble juvenile 
warts and appear duriug early childhood. The wart lesions con­
tinue to spread and become confluent, particularly on light-ex­
posed skin sorfaces. fufection with HPV-5 or -8 often results 
in malignant transformation of the lesions and the development 
of Bowen's disease and squamous cell carcinoma. 

Treatment of warts should involve therapies that do not in­
duce scarring, as the lesions resolve spontaneously without 
scarring. Imiquod is a new therapy based on immune modu­
lation that has shown excellent effectiveness in resolving gen­
ital condyloma.25 Imiquimod treatment is well accepted by 
patients and has a low rate of recurrence of genital warts. Im­
iquimod will likely become the treatment of choice for condy­
loma, given that other treatments of genital warts are often 
painful, prolonged, and have a high rate of recurrence. Early 
studies have shown it to be effective in common warts as 
well.26 Various treatments for condyloma and for common 
warts are at least partially effective, including freezing with 
liquid nitrogen, use of keratolytic agents such as salicylic 
acids, use of 5-fluorouracil alone or in combination with sal­
icylic acid, use of podophyllin, sharp curetting of the lesion, 
laser ablation, desquamative agents such as retinoic acid, pho­
tochemotherapy with methoxypsoralen and UV light, psy­
chotherapy or hypnosis, and hot water.27 Given the presence 
of such an extensive list, the experienced clinician can rec­
ognize that no single therapy always works well, and so sev­
eral trials involving differing therapies may be required in a 
difficult case. Freezing with liquid nitrogen is a particularly 
attractive option in that it may be quickly performed in the 
office, generally does not require local anesthetic agents, and 
the extended use of potentially toxic agents, such as 
podophyllin, is not required. Retreatrnent is frequently nec­
essary for bulky warts, but there is little chance of scarring, 
such as with sharp curet or electrocoagulation. Ideally a 
2·mm rim of normal tissue around the wart shows evidence 
of freeze during the procedure, thus ensuring that potentially 
infected surrounding tissue is also removed. However, use of 
liquid nitrogen is only 80% to 90% effective, and other ther­
apies are necessary for many patients. 



Fig. 116. 6. Molluscum contagiosum. 

Molluscum Contagiosum 
Although the lesions of molluscum contagiosum resemble 
those of warts, the causative agent here is a poxvirus, related 
to smallpox. The lesions are communicable from person to 
person and may be sexually transmitted. An incubation pe­
riod of weeks to months is noted. The infection is more com­
mon among children and adolescents but may be seen in any 
age group. Those who are immunocompromised, particularly 
those infected with HTV, are at particular ri sk for acquiring 
molluscum comagiosum.28 Patients with HIV often have quite 
large and multiple lesions when infected. Molluscum conta­
giosum lesions are hard, pearl-like nodules with a character­
istic dimple on top (Fig. J 16.6). Treatmcnt of the lesions in­
volves removing the nodules, which can generally be 
accomplished by squeezing them with a curved forceps. Use 
of a sharp curet or freezing the lesion with liquid nitrogen is 
also an effective means of removing nodules.1O lmiquimod 
has also been shown to be effective in the treatment of mol­
luscum lesions.26,29 

Fungal and Yeast Infections 
Various fungi are capable of infecting skin structures and the 
resulting infections are generically termed dermatomycoses. 
The most important and frequently found fungi are Candida 
albiea"s, Trichophyton, Epidennopliytoll, and Microsporum 
genera. A few molds are also capable of inducing di sease. 

The diagnosis of many dermatomycoses can generally be 
made visually and requires little if any further testing. Diag­
nosis of dermatomycoses also relies heavily on the use of 
potassium hydroxide (KOH) preparations and on culture. The 
KOH preparation, in particular, is a useful diagnostic test. 
Skin scrapings are placed on a microscopic slide and covered 
with a coverslip; a few drops of 15% KOH are allowed to 
seep under the cover glass. The sample is allowed to stand 
for approximately 1 hour and then is gently heated. This 
preparation allows dissolution of the keratin in the cells, leav­
ing a clearer view of the fungal elements. Some examiners 
prefer to add blue-black ink to the preparation as il enhances 
identification of the fungal elements. 
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Dermatophytoses 
The dermatophytoses are the most commonly encountered fun­
gal illnesses in a family physician' s office. The site of the ill­
ness specifies the name of the illness as follows: tinea capitis 
(hair-hearing portions of head), tinea barbae (scalp), tinea fa­
ciei (face), tinea corporis (body), tinea cruris (groin), tinea 
manus (hands), tinea pedis (feet), and tinea unguium (nails). 
Fungal infections generally itch, and this symptom often brings 
the patient to seek attention. The most common pathogens caus­
ing these illnesses are the Trichophyton species, especially Tri­
chophyton melilagropliytes. Many of the Trichophyton species 
are noted in domestic animals, and their spread by these sources 
may be more common in children. 

Tinea capitis is most commonly seen in infants and young 
children. The disease has reached epidemic proportions in 
Northcrn California, England, and Wales recently.30--32 The 
infection can be transmitted to others in school , day-care, and 
household settings. Circular lesions with a distinct border and 
the impression of central clcaring are noted. Where the fungi 
have penetrated especially deeply around hair follicles, a 
nodular-inflammatory lesion may occur, known as a kerion. 
Microsporosis is noninflamed-appearing variant of tinea capi ­
tis caused by Microsporum audouinii. Microsporosis is more 
common among school-aged boys and is contagious in this 
population. Whitish dusted patches of hair loss that become 
confluent are noted with microsporosis, with hairs broken just 
above the scalp. The lesions of microsporosis fluoresce green­
ish white under the Wood's light, and this distinction is help­
ful for distinguishing the illness from other forms of alopecia. 
Fungal cultures are obtained to aid in directing therapy and con­
finning the diagnosis of tinea capitis. Tinea capitis generally 
requires systemic therapy, and severely inflamed lesions are 
treated with systemic or intralesional steroids. For small, non­
intlanunatory lesions in children, a potent topical imidazole 
may be tried while cultures are pending. Terbinafine should 
now be considered the agent of choice for tinea capitis, and is 
administered to adults in a 250 mg per day dose for 2 weeks 
for TricJlOsporum tOflsurans infection and 4 to 8 weeks for Mi­
crosporum infections. For children who weigh less than 20 kg 
(but who are older than 2 years of age) the dose is 62.5 mg 
daily, for those 20 to 40 kg the dose is 125 mg daily for dura­
tions similar to those of the adult dosing. Ketoconazole, itra­
conazole, or griseofulvin are also useful. 

Tinea barbae appears first as a pustular folliculitis involv­
ing the beard. The illness spreads across much of the beard 
area, leaving the hairs looking dusty and appearing as wicks 
sticking out from a pustular base. The illness may last more 
than 6 weeks and is occasionally accompanied by mild sys­
temic signs. Gradually, and likely secondary to an immune 
response, the illness resolves without scarring. This illness 
has become rarer and is most often associated with animal 
handlers, but it should be considered in the differential diag­
nosis of pustu lar faciallesions. 33 Although the disease is self­
limited. treatmenl as for tinea capitis should be considered. 

Tinea corporis and tinea faciei are most commonly seen in 
children. Lesions with reddish, scaling, raised borders sur­
round a central zone that is faded but often scaling (Fig. 
116.7). This classic "ringworm" appearance is characteristic , 
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Fig. 116.7. Tinea corporis. 

although confirmation with KOH scraping is wise. Topical 
treatment with imidazole creams is all that is generally re­
quired for this illness. If a refractory illness occurs, the use 
of terbinafine 250 rug daily for 2 weeks is effective. Flu­
conazole and ketoconazole are also useful agents. 

Tinea cruris, also known as "jock itch," usually affects the 
groin area, perianal area, and upper inner thighs while spar­
ing the scrotum and penis (Fig. 116.8). Other intertriginous 
areas may also be affected, such as the axillae. It is more com­
mon in overweight individuals or those with excessive sweat­
ing. It is commonly confused with erythrasma, a distinction 
that may have treatment implications. For resistant cases, con­
finuation of the infection with fungal culture is wise. Addi­
tionally, erythrasma fluoresces a characteristic coral-pink un­
derthe Wood's light. and so use of such alight may be helpful. 
Tinea cruris generally responds well to imidazole creams, par-

Fig. 116.8. Tinea cruris. 

Fig. 776.9. Tinea pedis. 

ticularly when the patient is advised to wear loose cotton un­
dergarments. Talc powder may also be useful , but inhalation 
of the powder is to be avoided. If a refractory illness occurs, 
terbinafine at 250 mg per day for 2 weeks should be pre­
scribed. Ketoconazole or fluconazole are also useful agents. 

Tinea pedis may be the most common skin lesion in North 
America and Europe, with an estimate of 15% to 30% of the 
adult population being affected (Fig. 116.9). Although much 
less common than tinea pedis, tinea manus is a similar dis­
ease, so the two are discussed together. The illnesses mani­
fest in three ways, which are sometimes all seen in selected 
patients. One is the intertriginous variety, where the inter­
digital spaces are primarily affected. Maceration and crack­
ing of the interdigital spaces is noted with this variety. A sec­
ond variety, with squamous hyperkeratosis, is also noted. Here 
irregular but sharply defined areas of hyperkeratosis appear 
on the sole, heels, or tips of the toes with tinea pedis and on 
the palms and volar and lateral surfaces of the fingers with 
tinea manus. In the third variety , itChy, dyshidmtic vesicles 
may fonn. This dyshydrotiform variety generally affects the 
same surfaces as seen with the hyperkeratotic form. Treat­
ment includes use of imidazole creams, reduction of perspi­
ration, and avoidance of occlusive clothing items such as rub­
berized boots or gloves. If a refractory illness occurs, 
terbinafine at 250 mg per day for 2 weeks should be pre­
scribed. Ketoconazole and fluconazole are also useful agents. 

Tinea unguium is also referred to as onychomycosis. This 
disease involves invasion of the nail plate and results in thick­
ened, hyperkeratotic, brittle nails. The toenails are more com­
monly involved than the fingernails. The changes in the nail 
first appear distally and then move back to the nail bed. This 
retrograde progression of the process aids in distinguishing it 
from psoriasis, which otherwise may have a similar appear­
ance. Generally, little functional disability is involved, and pa­
tients seek medical attention for cosmetic purposes. The illness 
is persistent and notoriously difficult to treat. Systemic treat­
ment is necessary when cure is desirJble, but recurrences are 
common. For fingernail infections, terbinafme at 250 mg daily 
for 6 weeks is generally effective.34 For toenail infections, the 
duration of treatment is doubled to 12 weeks. Some physicians 



prefer a regime involving I week of treatment monthly with 
fluconazole 150 to 300 mg per day during the week of treat­
ment. Using this 1 week per month regimen, treatment of fin­
gernail s requires 3 to 6 months and toenail s 6 to 12 months. 
Itraconazole is also an effective agent. 

Diseases Caused by Yeasts 
Various yeasts are capable of causing skin disease in humans, 
the most common of which is Candida albicans. Candidosis 
occurs worldwide and has acquired special significance with 
increasing numbers of immunosuppressed patients for whom 
infection can be lethal. Another yeast commonly seen as caus­
ing disease is Pityrosporum (Malassezia)furfur, the causati ve 
agent of tinea versicolor, more properly known as pityriasis 
versicolor. 

Oral thrush is a common finding during infancy, and it com­
monly affects immunosuppressed individuals. Angular cheili­
tis is caused by oral C. albicans as well . With thrush, a 
whitish, curd-like coating is noted primarily on the tongue. In 
severe cases, usually in individuals with immunosuppression, 
the coaling may spread throughout the oropharynx and be as­
sociated with painful swallowing. With angular cheilitis, 
cracking and fissuring occur at the comers of the mouth. 
Nearly pure cultures of C. albicans are often obtained from 
these areas. Angular cheiliti s is more common in older indi­
viduals with poor-fitting teeth. Oral thrush and angular cheili­
tis can generally be treated a single Zoo-mg dose of flucona­
zole. Nystatin pastilles or c1otrimazole troches are also useful. 
Immunosuppressed patients often requi re prolonged systemic 
therapy with fluconazole, 200 mg on day I followed by 100 
mg daily for 14 days. 

Candidal vulvovaginosis is commonly noted in women. 
The affected woman seeks attention for relief of vaginal itch­
ing and burning, dysuria, and discharge (see Chapter 102). 
The illness is more common among women who are diabetic 
or who use douches. The external genitalia may be reddened, 
and candidal intertrigo or folliculitis may be present in the 
groin. The vaginal mucous membrane is often reddened. A 
whitish, creamy to cheesy consistency vaginal discharge is 
noted. A single oral dose of fluconazole 150 mg or itracona­
zole 200 mg is quite effective. Alternatively, treatment with 
imidazole (topical vaginal preparation) is effective in 80% of 
cases. Chronic candidal vulvovaginitis occurs in less than 5% 
of healthy women, bUl may require long-tenn suppressive 
therapy with fluconazole, ketoconazole, itraconazole, or in­
travaginal clotrimazole.35 Occasionally the male sexual part­
ner requires treatment to prevent recurrent infection. 

Candidal balanitis primarily occurs in uncircumcised men 
who are obese, elderl y, diabetic, or have phimosis. Inadequate 
hygiene or a sexual partner with candidal vulvovaginosis in­
creases the risk for this illness. The prepuce and glans are af­
fected, and reddened patches with grayish white deposits are 
noted. Secondary bacterial infections and phimosis related to 
inflammation may also occur. Thorough cleansing followed 
by antifungal creams (not ointments!) usually is sufficient to 
clear the di sease. Circumcision should be considered upon 
resolution of the inflammation. 
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Candidal intertrigo may occur where skinfolds are moist 
and macerated. Obesity, diabetes mellitus, and immunosup­
pression are important predisposing conditions. An area of 
redness and maceration is usually surrounded by a scaly area, 
often with small satellite lesions. Keeping the affected area 
dry and clean and applying topical antifungal agents gener­
ally clear the rash promptly. 

Candidal diaper rash is common among infants, especially 
when close-fitting, poorly absorbent diapers are used (see 
Chapter 17). Scattered smaJl lesions with a surrounding scaly 
"collarette" are nOled with this illness, and occasionally a 
larger central area of macerated lesions is present as well. 
Various antifungal creams are effective, particularly if paired 
with frequent diaper changes and exposure to air. Rubber 
pants are avoided. The use of combined stero id and antifun­
gal cream remains controversial given that long-tenn use may 
theoretically result in sufficient absorption of steroid to sup­
press the adrenal axis. 

Chronic paronychia may occur when C. albicans infects 
the nail bed. Such infections are more common among indi­
viduals whose hands are frequently moistened (e.g ., bar­
tenders and denti sts). The nail fold is reddened and inflamed. 
Without culture or examination of the pathogen microscopi­
cally, il is difficult to differentiate between paronychia caused 
by dennatophytes and those caused by C. albicans. Drainage, 
sometimes involving removal of the nail , is necessary. 
Drainage and adequate drying of the hands generally is suf­
ficien t to effect cure. 

Tinea versicolor is a common infection that is more prop­
erly referred to as pityriasis versicolor. "Tinea" is incorrectly 
used, as the rash is not one caused by a dennatophyte. Rather, 
it is due to infection by the yeast Pityrosporum (Malassezia) 
furfur. The illness is rare before puberty. It is more common 
in humid. wann environments, and the causative organism re­
quires an environment rich in lipids. Thus the rash of the ill­
ness is found on the chest and back and may spread to the 
lateral buttocks. The skin lesions are generally coffee-colored 
and are up to I cm in size. As the rash spreads, the lesions 
become confluent and slightly scaly (Fig. 11 6.10). The skin 
lesions themselves show little change in color seasonally, al-

Fig. 116.10. Pityriasis versicolor. 



1002 Michael L. O'Dell 

though the pigmentation of surrounding skin makes the le­
sions appear lighter during months where skin becomes tan 
and darker during nontanning months. The lesions are chronic 
without treatment but are also asymptomatic. The organism 
is mildly contagious. Treatment with selenium-based sham­
poos, imidazole creams, or a single 400-mg dose of keto­
conazole is often effective. 

Dermal Mycoses 
Various mycoses are capable of causing deep infection. Ex­
amples of such infections include chromomycosis, mycetoma, 
protothecosis, and sporotrichosis. Sporotrichosis, though un­
usual in North America and Europe. is the most common of 
these illnesses. 

Sporotrichosis is a chronic, deep infection with Sporothrix 
schenckii, a fungus found throughout the world on rotting 
wood products and baled hay. The infection occurs sporadi­
cally in North America and Europe but is the most common 
deep mycotic infection in Mexico. The illness results from 
traumatic inoculation. usually on the hands or feet. Five vari­
ations of the infection have been described. Lymphocutaneous 
sporotrichosis is the most common, and with this illness mul­
tiple bluish red swellings occur along the lymph node chain 
draining the primary inoculation site.36 Fixed cutaneous 
sporotrichosis may occur when prior immunity to the organ­
ism contains the lesion to a cluster of wart-like growths at the 
inoculation site. Disseminated sporotrichosis may occur in pa­
tients who are immunodeficient, and multiple inflamed papu­
lonodules occur over the body following hematogenous 
spread. Mucocutaneous sporotrichosis occurs when both skin 
and mucous membrane involvement are noted. Finally. ex­
tracutaneous systemic sporotrichosis may involve bone, large 
joint, eyes, muscle, and kidney. This last illness is particu­
larly dangerous but rare. Itraconazole is now the agent of 
choice for sporotrichosis. Potassium iodide orally is often suf­
ficient in fonns of the disease limited to skin. 

Infestations 
A variety of insects cause or spread illness and rash in hu­
mans. Although far more common in temperate climates, in­
festations may be found globally. Good hygiene tends to pre­
vent such infestations, but even well-groomed individuals 
may be affected. Many insects are capable of producing rash 
in humans, including fleas, Cimex lectularius (bed bug), and 
Hymenoptera (bees and wasps). These insect-related rashes 
are not related to true infestation. The insects that cause in­
festation or skin manifestations of significant duration include 
Sarcoptes scabiei (scabies), lice (Pediculosis capitis, P. cor­
poris, Phthirus pubis), Demodex folliculorum, and chigger 
mites. Various helminths also cause skin rashes, but they are 
rarely seen in the United States. Ancylostoma sp. and other 
hookwonns cause cutaneous larva migrans. Wuchereria ban­
crofti infestation results in filariasis, a common cause of ele­
phantiasis in certain countries. Onchocerca volvulus is the 
cause of onchocerciasis, a debilitating multiorgan illness with 
significant skin manifestations. Most family physicians are 

unlikely to see these last three infestations in their practices, 
and so they are not discussed further. 

Scabies 
The most common infestation is that of scabies, caused by 
the mite S. scabiei. The female mite burrows under the skin 
to lay her eggs. which are fertilized by the male mite. The 
eggs hatch within a few days. By 2 weeks after infestation, 
extensive colonization has occurred accompanied by intense 
itching. The mite is transmissible skin to skin through close 
contact, such as sexual intercourse. The finger webs, wrists, 
genitalia, nipples, abdomen, buttocks, and ankles are com­
monly affected, although spread to nearly any region other 
than the head and neck may be seen (Fig. 116.11). The mite 
almost never affects the head and neck region in adults. A 
burrow 5 to 10 mm long is almost pathognomonic for the ill­
ness, although burrows may be difficult to find as a result of 
excoriation. Skin scrapings or aspiration of a vesicle may re­
veal the female mite or parts under the microscope. In fair­
skinned individuals the mite may be seen as a dark dot at the 
end of the burrow. Permethrin or lindane are preferred treat­
ments for the infestation. Lindane is used cautiously in young 
children and should not be used on infants or pregnant women. 
Ivermectin is also an effective agent, and has extensively been 
given orally outside of the United States.3? Ivennectin, while 
genera1ly safe, can have serious toxicity and should be re­
served for resistant or otherwise unusual cases.38 Careful 
cleansing of bedclothes and treatment of frequent household 
contacts is also recommended. 

Pediculosis 
Three species of lice are parasitic in humans: the head louse 
(P. capitis), body louse (P. humanus corporis), and pubic 
louse (Phthirus pubis). Lice attach themselves to hair by 
means of three pairs of strong, grasping legs. The female lays 
her eggs embedded in a water-insoluble glue that adheres the 
eggs to the hair shaft. Eggs hatch after a period of I week. 
The lice ingest blood every few hours. 

Head lice are commonly seen in children and individuals 

Fig. 1/6.11. Scabies. 



with long hair. Small epidemics are common in schools, and 
these epidemics are aided by poor hygiene. Symptomatic in­
dividuals generally complain of itching behind the ears, a fa­
vorite site for the louse's blood meal. Small, intensely red 
papules may be noted in this area, which is a reaction to the 
saliva of the louse. Nits, which are small, white-to-clear, oval 
concretions on the hair shaft, are common. 

Body lice are most common among the homeless. These 
lice do not actually attach to the body but to clothing, partic­
ularly the seams. Intense pruritus from exposure to the louse 
saliva during blood meals results in widespread excoriations 
arranged in a linear fashion. Pediculosis humanus corporis is 
capable of transmitting various rickettsial diseases, including 
spotted fever, typhus, and trench fever. 38 

Pubic lice are most commonly spread during sexual inter­
course but may he spread by other means as well. The lice 
favor the apocrine regions and therefore are found in the pu­
bic and anogenital area, axillary region, and uncommonly in 
the scalp, eyebrows, and eyelashes. Itching is less intense than 
with other louse diseases, but nits are easily apparent. A dis­
tinctive slate-gray lesion may also occur at the area of bites. 
This lesion probably represents digested blood breakdown 
products. 

The treatment of lice infestation is generally with penne­
thrin, lindane, or pyrethtins. Permethtin (Nix) is the most ef­
fective of the three agents.39 Lindane is used cautiously in 
young children and should not be used at all on infants or 
pregnant women. A 5% malathion lotion preparation (Ovide 
Topical) has recently been reintroduced as a prescription agent 
in the U.S. Malathion is an organophosphate and must be used 
with caution. Instituting adequate hygiene is important. Iver­
mectin may be used as well, but is considered less safe than 
pennethrin.38 Treatment of clothes and bed sheets, especially 
for body lice, is also important. Control of school-based in­
festation is aided by discussing the case with school health 
officials. 

Demodex 
Demodex folliculorum is a small mite that lives as a sapro­
phyte in sebaceous glands. It may be associated with the 
pathogenesis of rosacea, and it has also been implicated in 
blepharitis and pustular eruptions around the mouth. Treat­
ments that anecdotally are successful include 5% sulfurated 
zinc, lindane, and crotamiton. Such treatment is generally re­
served for refractory forms of rosacea (see Chapter 115). 

Chiggers 
Chiggers is a common and extraordinarily pruritic rash, oc­
curring most commonly among those who are active in out­
door activities. The illness is caused by infestation with the 
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ettsialpox. Although scratching generally removes the mite, 
if any mites are present they should be removed with a nee­
dle. Lindane and crotamiton also are effective in killing the 
mite, the latter agent also providing some relief from itching. 
The use of clothes that fit tight at the neck, wris~ and ankle 
helps prevent the infestation, as the mite cannot cross such 
constricted areas. DEET and other insect repellents are also 
useful for prevention.40 
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Skin Tumors 

Michael Herbst, Denise K.C. Sur, and Allen 5. Yang 

Skin tumors are very common, often dangerous, and some­
times disfiguring. Family physicians are particularly well 
equipped to prevent. diagnose, treat, and follow skin tumors. 
For example, advising patients to limit their recreational and 
occupational sun exposure can prevent skin cancers. Knowl­
edge of patients' risk factors for skin tumors and perfonning 
screening skin examinations pennits early diagnosis. The pro­
cedural skills of family physicians are effective for treabnent 
of most skin tumors. Continuity of care provides the ideal set­
ting for follow-up of these tumors and prevention of their 
sequelae. 

Benign Skin Tumors 
Acrochordons (Skin Tags) 
Acrochordons are extremely common. They are small, be­
nign, flesh-colored to hyperpigmented, pedunculated skin 
tags, characteristically attached by short, thin stalks. They are 
most common on the neck, in the axilla, and in skinfolds. 
Acrochordons are more frequent in women and the obese. 
They are uncommon before 30 years of age. Acrochordons 
can be treated by simple excision with scissors, by elec­
trodesiccation, or using cryotherapy. 

Dermatofibroma 
Dermatofibromas are common skin lesions that are often 
found on the anterior surface of the leg. They are more fre­
quent in women than in men. They present as pink- to brown­
colored, firm nodules 3 to 10 mm in diameter. Their surface 
is usually smooth but may be scaly. They are a localized, 
nodular, fibrous response to what may be an insignificant skin 
injury or inflammation. They usually develop over several 
months and rarely resolve spontaneously. The Fitzpatrick's or 
"dimple" sign (dimpling of the lesion with lateral compres-

sion between the thumb and forefinger) is typical but not 
pathognomonic of dermatofibroma. The treatment of choice 
is elliptical excision. It is reserved for instances where irrita­
tion, erosion, or a rapid increase in size arouses concern about 
the possibility of skin cancer. Intralesional corticosteroids 
should not be used because the results are unpredictable and 
often unsatisfactory. 

Hemangioma 
Hemangiomas are localized vascular lesions resulting from 
hyperplasia of cutaneous blood vessels. The different types 
are distinguished clinically by their depth and color. Heman· 
giomas occur in approximately 10% of newborns with a 3:1 
preponderance in females. I Salmon patches are superficial 
midline capillary hemangiomas that appear commonly at the 
nape of the neck or on the glabella or forehead of newborns. 
Approximately 50% resolve spontaneously and many of the 
rest become quite faint; treatment is not usually indicated. 
Strawberry hemangiomas are collections of dilated vessels in 
the dennis that appear as raised, bright red lesions. They are 
often present at birth but may also appear within the first few 
months of life. Complete involution occurs in more than 90% 
of these lesions, usually commencing before age 3 years.2 Ob­
servation and reassurance are the usual management. Cav­
ernous hemangiomas are collections of dilated vessels deep 
in the dennis and the subcutaneous tissue; they are easily con­
fused with dermal and subcutaneous venous malformations, 
which can appear very similar but have a different natural his­
tory.3 Compared to strawberry hemangiomas, venous he­
mangiomas present later in infancy and grow more slowly. 
Most cavernous hemangiomas spontaneously involute, al­
though involution can be delayed and incomplete. 

Treatment of both strawberry and cavernous hemangiomas 
is reserved for large lesions or lesions involving vital organs. 
Strawberry hemangiomas and some cavernous hemangiomas 
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respond well to intralesional steroids. A 2- to 4-week course 
of oral corticosteroids is also often effective; the high doses 
used previously do not appear to be necessary.4 Large or cos­
metically unacceptable lesions may be treated with pulsed­
dye laser therapy. 

Nevus flammeus (port wine stains) are congenital heman­
giomas, usually unilateral, that consist of capillaries near the 
skin surface. They are present at birth and persist lifelong. 
Port wine stain lesions are most commonly associated with 
branches of the trigeminal nerve and may he associated with 
Sturge-Weber syndrome. Nevus flammeus appears as flat, red 
to red-blue, initially smooth patches that may eventually as­
sume a cobblestone surface. Pulsed-dye laser therapy is often 
successful in ablating port wine stains with minimal scarring; 
this treatment is suitable for children as well as adults. 

Cherry angiomas, which appear as small, smooth, firm, 
deep red papules, are the most common of all the vascular le­
sions of skin. Their frequency increases with age. If they are 
cosmetically unacceptable, they can be easily ablated by elec­
trodesiccation. 

Keloid 
Keloids are smooth, raised, red, finn overgrowths of fibro­
blastic tissue that arise in traumatized areas of a predisposed 
person. Unlike hypertrophic scars, keloids proliferate into the 
surrounding nonnal skin, extending beyond the area of injury. 
They commonly occur on the anterior chest, shoulders, neck, 
and earlobes. They are more common in African Americans 
and those with a family history of keloids. The initial treat­
ment of choice is intralesional corticosteroids every 2 to 4 
weeks for a total of three to five injections. This can be ac­
complished with a 27- or 30-gauge needle using triamcinolone 
acetonide 10 mg/mL. This treatment works hest for early, 
smaIl, or narrow lesions and usually stops keloid growth and 
leads to significant flattening. For larger lesions, consider re­
ferral to a dermatologist or plastic surgeon. 

Lipomas 
Upomas are common, soft, encapsulated, subcutaneous fatty 
tumors that occur in all sizes. Malignant degeneration, with 
large, rapidly growing tumors, is very rare. Simple excision, 
which is facilitated by the presence of the capsule, is the treat­
ment of choice. It is usually reserved for cosmetically trou­
bling lesions or to establish the diagnosis in symptomatic or 
rapidly growing lesions. 

Melanocytic Nevocellular Nevus (Mole) 
Moles are small, circumscribed collections of melanocytes 
that may appear as macules, papules, or nodules. The aver­
age white adult has approximately 20 moles, but they may be 
present in large numbers. They are classified according to the 
location of the melanocytes. In junctional nevi, which pre­
dominate during early childhood, the melanocytes cluster in 
the epidermis. In dennal nevi, which predominate in adult 
life, the melanocytes cluster in the dermis. In compound nevi 
the melanocytes have a mixed epidennal and dermal location. 

Because malignant melanoma cannot be excluded by in­
spection, histologic evaluation is required for all nevi with 
atypical features or which itch, bum, or bleed. Moles should 
never be treated with cryotherapy or electrodesiccation be­
cause these techniques do not permit pathologic evaluation of 
the lesion. Punch biopsy(s) may be sufficient to establish the 
diagnosis if total excision is cosmetically unacceptable. 

Seborrheic Keratosis 
Seborrheic keratosis (SK) is one of the most common skin tu­
mors. The etiology is unknown, although there is often a fa­
milial tendency. They become common in middle age and are 
frequent in older patients. Histologically, they are confmed to 
the epidermis and have no malignant potential. 

SKs may be a few millimeters to 3 em in size. The surface 
may vary from a smooth, finely cobblestoned pattern to a 
rough, velvety surface, which may he dry, fissured, and ir­
regularly pigmented. They have sharp borders and appear to 
be "stuck on" to the skin surface, which helps to distinguish 
them from other pigmented lesions. The thickness of an SK 
and the degree of trauma from contact with skin or clothing 
can alter their surface appearance and cause inflammation in 
surrounding tissue. 

Treatment with cryosurgery or electrocautery is usually 
highly effective, and if care is taken to avoid injury to the 
deeper layers of the skin, scarring is minimal. Occasionally 
biopsy is required to rule out melanoma. 

Premalignant Lesions 
Actinic Keratosis 
Actinic keratosis (AK), also known as solar keratosis, is the 
most common premalignant skin lesion.5,6 The prevalence of 
AKs increases with ultraviolet light exposure and with age. 
Fair-skinned individuals have a higher incidence of AKs. AKs 
are most frequent on sun-exposed areas of the body. includ­
ing the scalp of men with male-pattern baldness, the face, the 
ears, and the dorsum of the hands. AKs are also common on 
the upper chest, extensor surface of the forearms, and the legs. 

Clinically, AKs appear as single or mUltiple erythematous 
macules with adherent scale or as keratotic papules with a 
roughened surface that may be more easily felt than seen. 
They are usually asymptomatic. Although the risk of malig­
nant transformation is uncertain, it is estimated that 10% of 
people with AKs eventually develop cutaneous squamous cell 
carcinoma (SCC).' AKs are not the only precursors to SCC. 
Studies have shown that 40% may arise de novo in normal 
skin.5,8 Infiltration, elevation, or tenderness of an AK sug­
gests malignant change. The presence of AKs should prompt 
the physician to examine the patient closely for other skin 
cancers. 

Minimizing ultraviolet exposure and the use of sunscreens 
and protective clothing are essential for prevention. The goal 
of therapy is to completely eradicate the lesions while mini­
mizing scarring. Cryosurgery and electrodesiccation and 
curettage are both effective. If multiple or poorly defmed 



lesions are present, topical application of 2% solution or 5% 
5-fluorouracil (5-FU) cream, applied twice daily for 2 to 3 
weeks may be effective. Erythematous reactions, which may 
be uncomfortable and unsightly, develop after several days. 
5-FU therapy is continued until the keratoses crust; a low po­
tency, nonfluorinated topical steroid such as 1 % hydrocorti­
sone ointment is then applied twice daily for 2 to 3 weeks. 
The latter speeds healing and minimizes discomfort. This pro­
tocol is especially effective for AKs on the face, ears, and 
scalp. AKs on the forearms and dorsum of the hands respond 
less well to 5-FU therapy, although a 5% preparation of 
5-FU cream may be used, Pretreatment with topical 0,05% to 
0.10% tretinoin cream twice daily for a few months enhances 
the therapeutic effect of subsequently applied 5-FU cream' 
All patients in with a history of AKs should undergo petiodic 
skin examinations to detect new lesions. 

Keratoacanthoma 
Keratoacanthomas are common, rapidly growing, round, 
flesh-colored lesions with a characteristic central crater cov­
ered by a keratotic plug. They occur most commonly in Cau­
casian men with fair complexions and sun-damaged skin. 
Clinically and histologically, keratoacanthomas are low­
grade or abortive SCCs. In contrast to SCCs, keratoacan­
thomas do not usually exceed 3 em in size. Keratoacan­
thomas may regress within 2 to 6 months or progress to SCC. 
Excisional or shave biopsy is advisable; they are difficult to 
distinguish from SCCs, and spontaneous resolution may 
leave a disfiguring pitted scar. All tissue should be submit­
ted for histologic evaluation. Immunosuppressed patients are 
at increased risk of developing keratoacanthomas and inva­
sive SCCs. 

Leukoplakia 
Leukoplakia is a nonspecific term that describes any hyperk­
eratotic, fixed, white patch on a mucosal surface that cannot 
be characterized as another disease. The usual lesion is a white 
patch that ranges from a flat, slightly translucent area to pal­
pable lesions that are indurated and fissured. Some lesions are 
papillomatous or wrinkled and have a rough quality on pal­
pation. Although the color is generally white, leukoplakia may 
appear gray, yellow, or even brown in heavy cigarette smok­
ers. Leukoplakia must be differentiated from candidiasis, 
which appears similar but wipes easily from the mucosal sur­
face with a gauze sponge, and lichen planus, which cannot be 
wiped away. Biopsy is essential to the diagnosis. 

The term leukoplakia implies cellular atypia and therefore 
carcinoma in situ for most dermatopathologists. Many clini­
cians, however, use the term to describe lesions that range 
from benign hyperkeratotic conditions to carcinoma. 

The incidence of leukoplakia is highest in males and in per­
sons over 40. Approximately 50% of leukoplakic lesions are 
found on the buccal mucosa, mandibular alveolar ridge, or 
tongue. The lower lip, maxillary alveolar tidge, aod palate are 
also common sites of involvement. Leukoplakia is associated 
with the use of tobacco (smoked or chewed) and alcohol, oral 
infection, chronic irritation of the oral mucosa from mal-
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occlusion or poorly fitting dentures, and ultraviolet exposure 
to the mucosa of the lower lip.9 

Approximately 10% of leukoplakic lesions show invasive 
carcinoma on initial biopsy or subsequently undergo malig­
nant transformation.9 Preventive therapy should be directed 
toward removal of causative factors such as ultraviolet light 
exposure, malocclusion, tobacco, and alcohol. Once dyspla­
sia or atypia is identified in a lesion, therapeutic options in­
clude cryotherapy and surgical excision. 

Hairy Leukoplakia 
Oral hairy leukoplakia (OHL) is an important lesion strongly 
associated with HIV I AIDS. It also is a clinical marker for ad­
vanced lIIV disease. OIlL resembles other leukoplakias clini­
cally, most often presenting as an asymptomatic, whitish, wrin­
kled lesion on the lateral aspects of the tongue. It may also 
involve the buccal mucosa, floor of the mouth, or palate. The 
differential diaguosis includes caodidiasis, other leukoplakias, 
lichen planus, and traumatic hyperplasia The diagnosis is made 
by biopsy. The word iuJiry refers to the histologic findiog of 
hair-like projections of keratinized epithelinm. 

Epstein-Barr virus (EBV) is strongly associated with OHL. 
EBV is typically present and actively replicating in these le­
sions; HIV has not been recovered. to Candida infections of­
ten coexist, and hyphal elements are common on histologic 
examination. Treatment is directed at the underlying HN 
infection. 

Squamous Intraepidermal Neoplasia 
The histologic finding of full-tltickness epidermal cellular 
atypia without dermal invasion is characteristic of a group of 
lesions broadly categorized as squamous intraepidermal neo­
plasia (SIN), SCC in situ, and intraepidermal SCc. Bowen's 
disease, erythroplasia of Queyrat, and bowenoid papulosis are 
examples of these cutaneous SIN lesions. 

Bowen's Disease 
Bowen's disease typically appears as erythematous, scaling 
or crusting macules, patches, or plaques that are sharply de­
marcated and vary in size from a few millimeters to several 
centimeters in diameter. I1 Bowen's disease may appear on 
any part of the body, includiog mucous membranes, nail beds, 
and anogenital areas. While cutaneous bowenoid lesions are 
generally unpigmented, mucosal lesions appear as velvety red 
plaques or hyperpigmented papules resting on a velvety base. 

Ultraviolet light exposure is presumed to be a major etio­
logic factor in the development of Bowen's disease. It typi­
cally arises during the sixth decade of life, predontinaotly 
among fair-skinned persons. Although 75% of the lesions of 
Bowen's disease occur on sun-exposed surfaces (50% on the 
head) they also can arise from chemical or human papillo­
mavirus (HPV) exposure. It Because HPV -16 has been iso­
lated from some Bowen's lesions, a role as an etiologic agent 
or cofactor is suspected. 

The differential diagnosis of Bowen's disease includes pso­
riasis, nummular eczema, multicentric superficial basal cell 
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carcinoma (BCC), lichen simplex chronicus, Paget's disease, 
and actinic keratosis. Pigmented lesions can resemble lentigo 
maligna melanoma and pigmented BCC. Histologically, 
bowenoid lesions resemble SCC in situ. Invasive SCC aris­
ing from lesions of Bowen's disease is reported in 5% to 20% 
of cases. l1 Nodularity in a Bowen's lesion suggests that in­
vasive changes may have occurred. Bowen's disease has long 
been considered a harbinger of a primary internal malignancy. 
Controversy continues regarding the association of Bowen's 
disease and primary internal malignancy; more recent studies 
have failed to confirm the association. I I 

The treatment of choice for small Bowen's lesions is exci­
sion with a margin of 5 mm clear of disease on pathologic 
examination. Electrodesiccation followed by curettage and 
cryotherapy is also used, but because Bowen's lesions can ex­
tend down the outer sheaths of hair follicles, these treatments 
may incompletely eradicate some lesions. Topical application 
of either 2% solution or 5% 5-FU cream twice daily for 4 to 
12 weeks has also been successful in treating some Bowen's 
lesions. Regardless of the therapy, close follow-up and regn­
lar skin examination is indicated. 

Erythroplasia of Queyrat 
Erythroplasia, meaning "red patch," is a nonspecific term 
analogous to leukoplakia. As with leukoplakia, erythroplasia 
occurs on mucosal surfaces. The glans penis is a modified 
mucosal surface. When Bowen's disease affects the glans pe­
nis it is referred to as erythroplasia of Queyrat. These lesions 
typically present as bright, erythematous, velvety, nonscaly 
plaques in elderly men. Erythroplasia of Queyrat has a greater 
tendency than Bowen's disease to invade and metastasize, 
with rates up to 30%. Treatment options vary according to 
the size of the lesion but are the same as for Bowen's disease 
presenting elsewhere on the body. Because the lesions always 
contain atypia. they should be treated to ensure complete erad­
ication of the epidermal abnormality. 

Bowenoid Papulosis 
Bowenoid papulosis represents another unique form of in­
traepidermal Scc. It appears on the genitalia of both men and 
women as multiple flat-topped or dome-shaped papules, of­
ten pigmented, with a roughened surface ranging up to a few 
mlllimeters in diameter. HPV types 16 andl8 have been iso­
lated in 80% of Bowenoid papules and may be a factor or co­
factor in their development. Treatment options are the same 
as for Bowen's disease. 

lentigo Maligna 
Lentigo maligna presents dnring middle to late life as a sin­
gle macule on an exposed area of skin, characteristically with 
irregn1arly irregular borders and colors that vary within the 
lesion from tan to black. The sizes of the macules vary from 
one to several centimeters. Histologically, lentigo maligna 
shows a profuse proliferation of melanocytes in the basal layer 
of the epidermis. The differential diagnosis includes early se­
borrheic keratosis, cafe-au-lait spots, and nevi. 

As the term implies, lentigo maligna may develop into ma­
lignant melanoma. If simple excisional biopsy of the entire 
lesion is not possible because of size or location, one or more 
small punch biopsies may be utilized to establish the diagno­
sis. Referral to an experienced dermatologist or plastic sur­
geon is warranted in some instances for treatment of large le­
sions. 

Congenital Nevomelanocytic Nevi 
Congenital nevomelanocyclic nevi (CNN) are nevi present at 
birth. They are categorized as either small or large, with large 
lesions defmed as those> 1.5 em in diameter. 12 The lifetime 
risk of developing malignant melanoma in small CNNs is 
much less than 5%. Very large CNNs are also known as gi­
ant congenital nevi, bathing trunk nevi, or garment nevi. The 
lifetime risk of developing melanoma in a giant nevus is 6.3% 
to 10%.12 If possible, large CNNs should be completely ex­
cised during childhood to eliminate the potential of 
melanoma. 

Malignant lesions 
The most common malignant neoplasms of the skin are basal 
cell carcinoma, squamous cell carcinoma, and malignant 
melanoma. The annual incidence of nonmelanoma skin can­
cers in the United States is approximately one million, and it 
is believed that this is an underestimate due to underreport­
ing. Nonmelanoma skin cancers are largely basal cell carci­
nomas, but deaths are predominantly due to SCC. Non­
melanoma skin cancers cause approximately 2300 deaths per 
year in the United StateS.13 Malignant melanoma is a much 
less common but more lethal skin cancer. The incidence of 
melanoma in the United States in 1998 was 41,600 cases, but 
it caused 7300 deaths. Melanoma, representing only about 3% 
of all skin cancers, accounts for two thirds of all skin cancer 
deaths.I4 The most important etiologic agent for skin cancer 
is ultraviolet radiation from sun exposure. The cumulative to­
tal skin exposure "10 UV radiation seems to be the most im­
portant environmental risk factor for nonrnelanoma skin can­
cer, though some recent data suggest that severe blistering 
sunburns in childhood may be more important for basal cell 
cancer. Although sun exposure is believed to playa role in 
causing melanoma, some evidence suggests that ultraviolet 
radiation exposure is not as important as it is for non­
melanoma skin cancer.15 Other risk factors for malignant skin 
cancer include psoralen-ultraviolet light treatment (pUV A), 
tobacco use, living near the equator, and ionizing radiation 
exposure.16 Host factors are as important as environmental 
risk factors. Fair-skinned patients are at increased risk for skin 
cancer. Other risk factors include blue eyes, red hair, freck­
les, the presence of pigmented nevi, family history of skin 
cancer, male gender, and xeroderma pigmentosa.I6 

Basal Cell Carcinoma 
Basal cell carcinoma (BCC) accounts for nearly 75% of all 
skin cancers. I2 Ninety percent oflesions occur on sun-exposed 
areas of the head and neck and one third occur on the nose.17 



The typical Bee lesion appears during the fourth decade of 
life in persons with fair skin and poor ability to tan. Patients 
who had severe, intermittent sunburns as children or young 
adults are at particularly high risk for Bee, but it can occur 
in anyone. The nodular fonn of the disease presents as a 
"pearly" or translucent, slightly pink papule or nodule with a 
telangiectatic surface. The nodular form may evolve into a ro­
dent ulcer, which appears as an ulcer with a "rolled" border 
that may be crusted and bleed. Both the nodular and the ro­
dent ulcer types are amenable to elliptical excision or a shave 
procedure followed by curettage and fulguration. It is impor­
tant to recognize that over a 5-year period there is a 44% in­
cidence of recurrent BCC.18 Lesions that recur at the original 
site are often more aggressive than the primary lesions. 

Though metastasis is rare, local spread of Bee can be both 
destructive and disfiguring. The Mohs technique of in vivo 
fixation, excision, and simultaneous histologic evaluation 
may be helpful for management of recurrent Bee and for le­
sions in precarious places such as the nasolabial folds, the 
medial and lateral canthi, and the external auditory canal. 

Three true variants of Bee exist, though their incidence is 
much lower than the nodular and rodent u1cer types. The first, 
morpheaform or sclerosing Bee, presents as a plaque-like le­
sion with ill-dermed margins, often giving the appearance of 
a scar. Because of the extensive, dense fibrous stroma that 
extends into the surrounding tissue, simple excision of scle­
rosing Bee is frequently inadequate and a wide excision or 
Mohs procedure is necessary. The second variant, superficial 
Bee, may be confused with eczema or psoriasis because of 
its papulosquamous appearance. Also known as the superfi­
cial multicentric type, this variant often occurs as multiple le­
sions on the trunk in non-sun-exposed areas. It is the least 
common form of Bec. Because there is no true dermal in­
volvement, this lesion may respond well to topical 5% 5-FU 
cream applied twice daily for 3 to 6 weeks; application may 
be required for as long as 12 weeks to eradicate the lesion. 
The third variant, pigmented Bee, may be difficult to dif­
ferentiate from melanoma. These highly pigmented lesions 
occur in individuals with both dark and light complexions. 
The diagnosis is established by biopsy. They are managed the 
same way as other basal cell lesions. 

Squamous Cell Carcinoma 
Squamous cell carcinoma (SeC) is defined as a malignant tu­
mor of epithelial keratinocytes. The incidence of squamous cell 
carcinoma is highest among fair-skinned Caucasians exposed 
to intense sunlight. SCCs may arise de novo in areas of previ­
ous actinic damage, such as actinic keratoses, leukoplakia, cu­
taneous horns, and old scars, particularly burn scars. Although 
the distribution of SCC is similar to that of BCC, it also occurs 
frequently in non-sun-exposed areas and in darker-pigmented 
individuals. The incidence of sce is highest in males and in 
persons over the age of 55. Unlike BCC, SCC lesions grow 
rapidly and may metastasize widely. They appear initially as a 
simple macule or papule that evolves into lesions with a thick, 
keratinized scale, which may ulcerate, crust, or erode. Because 
of their more aggressive nature, the treatment of choice for 
sees is careful excision and complete eradication. 
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Malignant Melanoma 
Malignant melanoma (MM) is the most serious of all skin ma­
lignancies. It metastasizes frequently and has a high mortal­
ity rate. MM tends to occur in those at risk for the other cu­
taneous malignancies: those with high sun exposure, who bum 
rather than tan, and who have a family history of melanoma. 
The incidence of MM has climbed exponentially since the 
early 1980s, though its mortality has risen only linearly. The 
overall survival rate for MM is 80%, but the 5-year survival 
rate is <5% for disseminated disease.19 

The keys to prevention of MM are avoidance of ultravio­
let light exposure and excision of lentigo maligna lesions and 
dysplastic nevi.20 Most melanomas occur on sun-exposed ar­
eas, although it may occur on any body surface and 5% of all 
genital cutaneous malignancies are melanomas. Children at 
risk for MM are those with congenital nevi, particularly gi­
ant congenital nevi, and those with familial dysplastic nevi 
syndrome.21 

When evaluating a pigmented lesion for melanoma, certain 
features are especially important. These features are often 
summarized as the ABCDE rule: asymmetric lesions, lesions 
with irregular borders, lesions with variegated color, lesions 
with a diameter greater than 6 mm, and lesions showing an 
elevated surface with irregularities are potential melanomas.2o 

All new pigmented lesions are suspect. A mole is worrisome 
if it itches, bums, or hurts, has a change in contour, or is scal­
ing, crusting, or bleeding. Any significant combination of 
these factors should lead one to perfonn a biopsy or wide ex­
cision, or both. All pigmented genital lesions warrant biopsy. 
After the diagnosis is established, referral for staging and de­
finitive treatment should be instituted immediately. 

There are four subtypes of MM. Superficial spreading 
melanomas account for 70% of all MMs. These lesions typ­
ically have asymmetry, irregular borders, variable color and 
contour, and size greater than 6 mm. They commonly occur 
on the trunk in both sexes and on the lower extremities in 
women. Superficial spreading melanomas evolve over several 
years. Initially they spread horizontally but may develop deep 
invasion or "vertical" spread. Acral lentiginous melanomas 
account for 5% to 10% of all MMs. They occur as flat, pig­
mented lesions on the soles, palms, nail beds, and mucous 
membranes. Acrallentiginous melanoma is the most common 
type of melanoma in nonwhites. It has a poor prognosis, pos­
sibly secondary to delayed diagnosis. Nodular melanoma is 
the fastest growing of the MMs. It is unique because it has 
no horizontal growth stage. It occurs as a nodule that simul­
taneously extends both superficially and deep into the tissues. 
Nodular melanoma accounts for 10% to 15% of all mela­
nomas. It has a higher metastatic rate and worse prognosis 
than other types. Lentigo maligna melanoma (LMM) occurs 
in older persons on sun-exposed areas and accounts for 5% 
of all MMs. This variant arises from lentigo maligna, which 
is considered by many to be MM in situ. A slow-growing 
macular lesion may be present for years prior to diagnosis. In 
contrast to Bee and sec, which are found in areas that have 
had high-dose, intermittent sun exposure, LMM occurs in sun­
exposed areas that have been heavily sun-damaged with evi­
dence of thickened skin, telangiectasias, and keratosis. 
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Prevention of Skin Cancer 
The single most important method for prevention of skin can­
cer is to avoid exposure to ultraviolet radiation from sunlight. 
All patients, and especially those at risk for skin cancer, 
should be given the following recommendations: 

• Avoid sun exposure, especially from 10 A.M. to 4 P.M., when 
solar UV intensity is at its maximum. 

• Use a sunscreen with an SPF (solar protection factor) of at 
least 15. 

• Wear protective clothing, including large-brim hats, sun­
glasses, long-sleeved shirts, and long pants. 

• Avoid sun tanning outdoors and in tanning booths. 

The role of the primary care physician in skin cancer screen­
ing is not entirely clear. The American Academy of Derma­
tology and the Skin Cancer Foundation recommend complete 
skin examinations for all patients annually. The U.S. Preven­
tative Services Task Force states there is insufficient evidence 
to recommend for or against routine complete skin exams. 
The American Cancer Society seems to compromise by rec­
ommending complete exams every 3 years between the ages 
of 20 to 40, and then annually after the age of 40.17 

Patient education is probably more important than is screen­
ing by physicians. The delay in diagnosis patients with 
melanoma is more likely to be late presentation of patients 
rather than physician misdiagnosis. IS Patients often present late 
in the course of skin cancer when pain or bleeding develops. 
The ABCDE rule is helpful for both patients and physicians in 
screening for skin cancer. Additional infonnation for patients 
is available through the following Internet sites: 

• American Academy of Family Physicians: http://family-
doctor.org/ 

• American Cancer Society: http://www.cancer.org 
• The Skin Cancer Foundation: http://www.skincancer.org 
• American Academy of Dermatology: http://www.aad.org! 

Kaposi's Sarcoma 
Kaposi's sarcoma (KS), which was previously found prima­
rily in those of African and southern European ethnicity, has 
become one of the diseases most commonly associated with 
AIDS. At the beginning of the AIDS epidentic, 35% to 40% 
of all AIDS patients also had KS. More recently the incidence 
ofKS in AIDS patients has fallen to about 15%. Kaposi's sar­
coma occurs in nearly half of homosexual men with HN in­
fection, but less than 5% of other persons infected with HN 
infection.22 A tumor of the vascular endothelium, KS can oc­
cur on any body surface including the palms, soles, and mu­
cous membranes. The etiology of Kaposi's sarcoma is likely 
related to the human herpesvirus-S, which is found in most 
cases of KS.23 KS has also been reported in all organs of the 
body except the brain. The lesions typically appear as viola­
ceous or erythematous macules with associated cutaneous 
edema. They can be easily confused with other pigmented 
skin lesions. Biopsy is essential during the initial evaluation 
of such lesions. 

KS cannot now be cured, so it is a lifelong problem. Its 
primary treatment is antiviral therapy of the HN infection it­
self. Localized KS requires no treatment, but lesions that are 
painful or interfere with ambulation can be managed with lo­
cal excision, irradiation, or intralesional chemotherapy. 
Newer therapeutic agents include retinoic acids, human chori­
onic gonadotropin, and antiangiogenic factors. Rapidly pro­
gressive KS (more than 10 new lesions per month), lym­
phedema, puhnonary KS, or disseminated KS may be treated 
with systemic chemotherapy, but pancytopenia and immuno­
suppression are common in these immunocompromised pa­
tients.24 

Biopsy Techniques 
Excisional Biopsy 
Larger and deeper lesions are best removed by sharp excision 
within a full-thickness ellipse of skin that is approximately 
two to three times as: long as it is wide. Obtaining cosmeti­
cally favorable scars requires placement of the incision so that 
it is parallel to lines of skin stress (Langer's lines) (Fig. 117.1). 
It is important to handle the tissue gently and use noncrush­
ing instruments. Good cosmesis is also dependent on skin clo­
sure that minimizes tissue tension. For larger lesions it may 
be necessary to carefully undennine the skin to achieve this. 
Deep structures should be closed in layers using absorbable 
suture material, as potential spaces within the wound may be­
come hematomas or seromas. These can become infected or 
produce scars with surface defects. Deep sutures should also 
approximate the skin margins as much as possible to mini­
mize the tension on superficial sutures and to limit later 
widening of the scar. The skin margins themselves should be 
closed using the finest size of monofilament, nonabsorbable 
suture material that is practical. Eversion of skin margins is 
essential to avoid dehiscence and ''trapdoor'' scars, in which 
one side of the wound is higher than the other. Subcuticular 
suture techniques are particularly useful for avoiding suture­
induced crosshatch scars, and they may permit the sutures to 
be removed after a somewhat longer period of wound heal­
ing. Skin closure with staples or clips is less precise and more 
traumatic and should be avoided. Steri-Strips or similar dress­
ings, applied at right angles to the incision, will support 
wounds after closure. Many experts advise the application of 
ointments to the wound.25,26 Ointments can speed wound 
healing and minimize scar fonnation by occluding the wound 
and keeping it moist. There is a risk of contact dermatitis from 
antibacterial ointments,27 however, particularly for neomycin­
containing ointments. 

Shave Biopsy 
Shave biopsy is best adapted to lesions known to be nonma­
lignant. If a lesion is found to be malignant on pathologic ex­
amination, a shave biopsy specimen may not be adequate to 
assess the depth and extent of the malignancy. Postsurgical 
changes may also confound the pathologist examining tissue 
from a reexcision. 
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Fig. 117.1. Langer's relaxed skin tension lines. 

Local anesthesia is produced by skin infiltration underneath 
the lesion and into the dennis. The lesion is then shaved off 
with a scalpel or a loop tip of an electrosurgical generator in 
cutting mode. Hemostasis may be obtained with the electro­
surgical unit in fulguration mode using a ball tip. 

Punch Biopsy 
Punch biopsy is used to obtain diagnostic tissue from lesions 
that arc either too large to excise primarily or lo minimize 
cosmetic damage. Small lesions may be completely removed 
by this technique. The area is first infiltrated with a local anes­
thelic. If a small (2-3 mm) specimen is removed, there is lit-

tIe need for sutures. For larger punch biopsies, the skin may 
be stretched perpendicular to Langer's lines before obtaining 
the specimen. After releasing the skin tension the defect is el­
liptical and may be closed with one or more sutures. For large 
or heterogeneous lesions, or when melanoma is suspected, 
complete excision of the lesion is preferred because it per­
mits full pathologic evaluation. Alternatively, one may obtain 
several punch biopsy specimens from the lesion. 

Electrosurgery 
Electrosurgical generators produce a variety of current types. 
"Cutting" settings produce low lateral heat and spare sur-
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rounding tissue. "Blend" settings produce moderate lateral 
heat and both cut and coagulate. "Coagulation" settings pr0-

duce the highest lateral heat and allow effective cautery and 
fulguration (electrosurgical tissue destruction). Various tip de­
signs are available to perform special tasks. Needles concen­
trate electrosurgical energy and are used to cut, as are the fine 
square or circular loops. Tips with larger surface areas are 
used for coagulation. 

Cryosurgery 
Freezing is especially useful for ablating common benign skin 
lesions such as warts, seborrheic keratoses, and acrochordons. 
Generally, skin lesions are destroyed when one can see a 2-
to 3-mm rim of frozen tissue extending beyond the lesion it­
self, although deeper lesions or thicker skin may require larger 
margins. There are several methods of cryosurgery, including 
direct application of liquid nitrogen and contact with nitrous 
oxide cryoprobes. Insulated flasks of liquid nitrogen with 
spray nozzles may be used to destroy superficial, flat lesions, 
but care must be taken to aim them accurately. The cotton tip 
of a large stick applicator, such as those used in office gyne­
cology, can be pulled into a fine point, dipped into liquid ni­
trogen, and used to freeze tissue with a high degree of speed 
and accuracy. It is important to hold the applicator vertically 
so that the liquid nitrogen flows readily onto the tissue. This 
technique makes it unnecessary to press the cotton tip against 
the skin, and permits the physician to closely observe the skin 
being treated. Nitrous oxide cryoprobes come with a variety 
of probe tips so one can adequately cover the lesion. Special 
cold-conducting jellies must be used with the probe to pro­
vide good skin contact. Infiltration with local anesthesia be­
fore cryosurgery is contraindicated as it distorts tissue fluids 
and the pattern of the freeze. Topical anesthesia may be used 
but is rarely needed. 
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Selected Disorders of the Skin 
Aubrey L. Knight 

Disorders of Hypopigmentation 

Vitiligo 
Vitiligo is an acquired loss of pigmentation and the most com­
mon cause of hypopigmentation. Histologically, the disorder 
is characterized by a lack of melanocytes in the epidermis. 
The pigment loss can be diffuse or localized. The incidence 
peaks between the ages of 10 and 30. The course of the dis­
ease is extremely variable. 

The etiology of vitiligo is unknown, but it may be an au­
toimmune disorder with antibodies to melanocytes. There is 
a positive family history in 30% of cases. Vitiligo is thought 
to be more prevalent in dark-skinned individuals, but this may 
be due to easier recognition of the skin manifestations in dark­
skinned persons. Vitiligo is associated with thyroid disorders 
in up to 30% of cases, and there are reported associations with 
alopecia areata, pernicious anemia, other autoimmune disar­
ders, diabetes mellitus, Addison's disease, premature graying, 
and melanoma. Potential precipitating events include emo­
tional stress, physical illness, sunburn, or other forms of cu­
taneous trauma occurring 2 to 3 months prior to the onset of 
pigment loss. On physical examination hypopigmented le­
sions often are seen initially on the hands, forearms. feet, and 
lips. Acquired depigmented hairs are seen within vitiliginous 
patches. Rarely, there is an associated uveitis. 

The laboratory examination is aimed at uncovering associ­
ated systemic disorders such as adrenal insufficiency, diabetes 
mellitus, pernicious anemia, and thyroid disorders. The diag­
nosis is made by careful examination and can be confmned 
with use of a Wood's light, which accentuates the hypopig­
mented areas. Skin biopsy reveals normal skin except for the 
absence of melanocytes. 

Management 

Treatment is important to restore as much as possible the nor­
mal appearance, morphology, and function of the skin, as vi-

tiligo is of cosmetic and social concern. Sunscreens are rec­
ommended for all patients, as the hypopigmentation becomes 
more accentuated with tanning of the normal skin. There are 
three treatment choices. The first involves the use of cosmetics 
to mask the hypopigmented areas. Repigmentation with top­
ical steroids for isolated lesions or topical or oral psoralen 
plus ultraviolet A radiation (PUV A) photochemotherapy for 
more extensive disease is a second option. I Since melanocytes 
are indolent and slow to respond to such therapy, treatment 
must continue for 6 to 12 months. Finally, those individuals 
with extensive disease may obtain better cosmetic results from 
depigmentation. This involves destruction of the remaining 
melanocytes with monobenzone. With this therapy there is ir­
reversible depigmentation resulting in photosensitivity. 

Pityriasis Alba 
Pityriasis alba is common skin disorder in prepubertal chil­
dren with a history of atopic dennatitis (see Chapter 115). 
The lesions begin with erythema and progress to hypopig­
mentation and are located primarily on the cheeks and lateral 
arms. It is more common in dark-skinned individuals in sunny 
climates. The condition is transient and nonscaning. gradu­
ally fading after puberty. Treatment is not mandatory, but 
when inflammation appears topical steroids are helpful. 

Tuberous Sclerosis 
The presence of hypopigmented macules is one of the earli­
est signs of tuberous sclerosis. Tuberous sclerosis is an 
autosomal-dominant disease characterized by involvement of 
the skin, central nervous system, kidneys, heart, and retina. 
The disease affects 1 in 10,000 people. The classic triad of 
mental retardation, epilepsy, and angiofibromas occurs in 
25% of affected individuals. The hypopigmented lesions tend 
to be oval or ash-leaf shaped; they are present in 40% to 90% 
of individuals and are often present at birth. Skin biopsy 
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shows melanocytes, thereby excluding vitiligo. The progno­
sis is variable, but the survival curves are decreased when 
compared to the general population. There is no treatment for 
the skin manifestations, but anticonvulsants can be used to 
control seizures. 

Tinea Versicolor 
Tinea versicolor is a common fungal infection of the skin with 
a characteristic pattern and distribution. The lesions can be 
white, pink, or brown and occur on the sternal skin, back, and 
lateral neck. The lesions are often scaly and sometimes pru­
ritic. Treatment can be topical or oral; oral therapy provides 
better cure and lower recurrence rates. Topical treatment in­
cludes selenium sulfide 2.5% suspension applied 10 minutes 
every day for 10 days, antifungals for 2 to 4 weeks, or sul­
fur-salicylic shampoo applied at bedtime and washed off in 
the morning for 1 week. Oral medications include ketocona­
zole or itraconazole, both at doses of 200 mg/day for 5 days. 
These regimens result in better than 90% cure rates. 

Photosensitivity Dermatitis 
Medications, both topical and systemic, can cause a photo­
sensitivity reaction. The eruption is confined to the sun­
exposed areas and results in severe erythema within 24 hours 
of sun exposure. Some of the more conunon medications that 
cause a photosensitivity reaction are furosemide, nonsteroidal 
antiinflammatory drugs (NSAIDs), sulfonamides, tetracy­
clines, and thiazides. The reaction gradually fades with dis­
continuation of the medication, but steroids may be necessary 
in particularly severe cases with a significant inflammatory 
reaction. 

Lichen Planus 
Lichen planus is an inflammatory disorder of the skin and 
mucous membranes. It is characterized by 1- to 10-mm shiny, 
flat, oval, pruritic papules. The lesions tend to be located on 
the ventral surface of the wrists and foreanns, dorsal feet, 
groin, sacrum, shins, and scalp. Mucous membrane involve­
ment occurs in 40% to 60% of individuals. Lichen planus oc­
curs most commonly in the 40- to 60-year-old age group. The 
etiology is unknown, but approximately 10% have a positive 
family history. Many consider it to be an autoimmune disor­
der. The attacks may be preceded by stress, and the disorder 
is associated with lupus erythematou~ and hepatitis C. Cer­
tain drug eruptions, chemical exposures, and skin effects af­
ter bone marrow transplantation have a similar appearance 
and are referred to as lichenoid. 

Clinical Presentation 

some patients experiencing spontaneous remission. Hyper­
trophic lichen planus is most typically found on the pretibial 
areas of the legs but can occur in any location. Pruritus is 
more prevalent with this fonn of the disorder, and a hyper­
trophic plaque appears. Lichen planus of the palm~ and soles 
generally occurs as an isolated condition. Pruritus is a promi­
nent feature and is often intractable. This pattern of lichen 
planus is particularly resistant to treatment. Mucosal lichen 
planus can occur with or without the cutaneous manifesta­
tions. Lesions may be located on the buccal mucosa, tongue, 
lips, glans penis, vulvovaginal region, and anus. The lesions 
can be nonerosive or erosive. Nonerosive mucosal lichen 
planus is generally asymptomatic but can progress to the more 
extensive and painful erosive form. Candidal superinfection 
is found in around 20% of erosive mucosal lichen planus, and 
malignant transformation occurs in 1.2%.2 Generalized lichen 
planus is a form of the disorder that can occur abruptly with 
diffuse involvement including the nails. A highly character­
istic, dark brown pigmentation remains as the disease clears. 

Treatment 
One of the goals of management is symptomatic relief with 
oral or topical antipruritics. More specific therapies for cuta­
neous and mucosal lichen planus includes topical steroids, 
intralesional steroids, PUV A, and systemic steroids. Cyclo­
sporine may be used for severe cases of cutaneous lichen 
planus, with dapsone, hydroxychloroquine (Plaquenil), or aza­
thioprine reserved for severe mucosal lichen planus. 

Cutaneous Lupus Erythematosus 
Lupus erythematosus (LE) is a heterogeneous autoimmune 
disease marked with autoantibody production that can affect 
one or more organs (systemic LE) as well as the skin. The 
skin is the second most commonly affected organ and skin 
manifestations are the second most common presenting com­
plaint. Two distinct cutaneous forms of lupus erythematosus 
exist. Chronic cutaneous LE (discoid LE) carries a low inci­
dence of systemic disease (see Chapter 113). It is more com­
mon in females and has a peak incidence during the fourth 
decade of life. The incidence of chronic cutaneous LE 
is 3/100,000 in Caucasian females and 8/100,000 in black 
females. The antinuclear antibody (ANA), anti-double­
stranded (ds) DNA, and erythrocyte sedimentation rate (ESR) 
are all usually within normal limits. 

Subacute cutaneous LE is a less well defined disorder that 
can encompass the full spectrum of manifestations associated 
with LE. ANA, dsDNA, LE preparation, and ESR are more 
likely to be positive in this subgroup. Additionally, there are 
cutaneous manifestations of systemic lupus erythematosus. 

There are several clinically distinct patterns of lichen planus. Clinical Presentation 
Localized lichen planus is the most commonly encountered The face is the most commonly affected area with chronic cu­
cutaneous pattern. This disorder is characterized by papules taneous LE, but lesions can occur on any body surface. Le­
on the flexor surfaces of the wrists and forearms and imme- sions usually begin as well-demarcated, red, flat-topped 
diately above the ankles. The course is unpredictable with plaques with a finnly adherent scale. The scale penetrates the 



hair follicles, resulting in follicular plugs, Epidermal and der­
mal atrophy occurs, resulting in smooth white or hypopig­
mented depressed scars with telangiectasia and scarring alope­
cia. When the plaques become thick, it is referred to as 
hypertrophic discoid LE and can resemble keratoacanthoma. 

Subacute cutaneous LE can occur in a papulosquamous pat­
tern or an annular-polycyclic pattern. Both fonns tend to oc­
cur on the trunk, with lesions rarely below the waist. Addi­
tionally, the lesions are likely to occur on the sun-exposed 
areas of the arms, legs, and face. Follicular plugging, atro­
phy, and scarring are much less likely to occur with subacute 
cutaneous LE than with chronic cutaneous LE. Annular-poly­
cyclic subacute cutaneous LE is occasionally confused with 
erythema multifonne. The hypopigmentation that occurs with 
this disorder is also likely to fade. Subacute cutaneous LE, 
however, tends to be more likely to recur. Other manifesta­
tions include photosensitivity, telangiectasias, arthritis, and 
vasculitis. 

In addition to the autoimmune serology mentioned earlier, 
a skin biopsy may be helpful in determining the etiology of 
lesions typical of cutaneous LE. The skin can be examined 
for specific lesional histopathology and immunopathology. 

Treatment 
Patients with all fonns of LE should avoid direct exposure to 
sunlight and should routinely use sunscreens that provide at 
least 15 UVB protection. Topical corticosteroids are the 
agents of choice for cutaneous LE. The steroid is applied to 
the active lesions alone. Antimalarials and dapsone can be 
considered when topical corticosteroids fail. Hydroxychloro­
quine (Plaquenil) is considered safe, but patients should have 
periodic eye examinations.3 Second- and third-line therapies 
include oral corticosteroids, gold, azathioprine, methotrexate, 
and isotretinoin. 

Corns and Calluses 
Corns and calluses develop from foot abnormalities, overuse, 
and poorly fitting footwear as a result of pressure, shearing 
forces, and friction. Such foot abnormalities as bunion de­
formities, hammer toes, claw toes, elevated metatarsals, pes 
cavovarus (high arch with inverted hindfoot), planovalgus 
(flat arch with everted hindfoot), and varus or valgus ankle 
positions render an individual at risk for developing corns and 
calluses.4 Both corns and calluses consist of an abnormal pro­
liferation of keratin at the stratum corneum layer of the epi­
dennis. Corns are caused by abnormal pressure and are usu­
ally located over the non-weight-bearing surfaces. In contrast, 
calluses are a thickening of the epidermis over the weight­
bearing areas. 

Clinical Presentation 
The evaluation of corns and calluses begins with a thorough 
examination of the affected foot and ankle, looking for evi­
dence of structural abnonnalities of the foot. This phase is 
followed by a closer examination of the corn or callus. Corns 
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located over the condyles in the web spaces are referred to as 
"soft corns." They are most frequently caused by wearing a 
shoe that is too tight across the toe. "Hard corns," most often 
occurring dorsolateral on the fifth toe, have sharp borders and 
a loss of the nonnal dermal ridges. They are most often over­
lying bony prominences or due to shoes that impinge on the 
tips of the toes. Corns are painful when direct pressure is ap­
plied. Calluses usually occur on the heel and over the 
metatarsal heads or sesamoid bones of the great toe. As with 
corns, calluses can cause pain and interfere with an individ­
ual's activities. 

In the diabetic patient or the individual with peripheral ar­
terial disease, corns and calluses can cause serious morbid­
ity. This is primarily due to the decreased perception of pain 
and the increased risk of tissue breakdown and infection. 

Management 
Removal of pressure is the first step in the conservative man­
agement of these lesions. If there is a foot abnormality such as 
excessive pronation, the use of orthotic devices can decrease 
the pressure with regression of the lesion. For persons with soft 
corns, wearing shoes with a wider toe box or using lamb's wool 
between the toes can decrease the pain. If the problem is pri­
marily on the sole of the foot over the metatarsal beads, low­
heeled shoes with pads or metatarsal bars are helpful. 

Methods for removing the excessive keratin include the use 
ofkeratinolytic medications (e.g., salicylic acid) and trimming 
the lesion with a sharp blade. Patients, excluding diabetics, 
can be taught to pare their own lesions with an emery board 
or pumice stone. 

When conservative management does not control the symp­
toms, surgery may be necessary. The surgical procedure 
should correct the cause rather than simply excise the hyper­
keratotic area. A number of procedures exist that serve to re­
align the metatarsal heads, reduce hammer toes, remove os­
teophytes or metatarsal condyles, and correct claw toes. 

Nail Problems 
A number of medical conditions have manifestations in the 
nails. Examination of the nails, however, is frequently over­
looked by physicians. The three most common conditions of 
the nails the family physician encounters are onychomycosis, 
ingrown toenails, and subungual hematomas. 

Onychomycosis 
Fungal infections can occur in the fmgemails or toenails but 
are much more common in the latter. Toenail infections oc­
cur in 15% to 20% of the population aged 40 to 60 years. 
Onychomycosis can occur in association with trauma, sys­
temic disease, or immunocompromised states. The etiologic 
agents responsible for these infections are usually Candida 
albicans, Trichophyton mentagrophytes, or Trichophyton 
rubrum. There are four distinct clinical patterns of nail in­
fections.5 The most common is distal subungual onychomy­
cosis, the earliest signs of which are white patches along one 
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edge of the nail plate. Gradually. there is lifting of the nail 
plate. striations in the nail, and hyperkeratosis under the nail. 
Finally, the nail becomes yellowish, mottled, and powdery; 
and the patient complains of pain and an inability to wear 
shoes. White superficial onychomycosis is caused by T. men­
tagrophytes. The nail plate is not thickened. Proximal sub­
ungual onychomycosis is most commonly caused by T. 
rubrum and is seen in patients with acquired immunodefi­
ciency syndrome (AIDS). Infection occurs within the sub­
stance of the nail plate, and the surface remains intact. Can­
dida! onychomycosis is seen in association with chronic 
mucocutaneous candidiasis and typically involves all of the 
fmgernails. 

Because fungal infections oftbe nails require long-term treat­
ment with expensive medications, one should confinn the pres­
ence of fungi prior to initiating antifungal therapy. The corni­
fied cells of the nail bed contain the greatest concentration of 
fungi, so the sample is taken from the nail bed after trimming 
the distal nail.6 The diagnosis can then be established by potas­
sium hydroxide (KOH) examination and culture. 

Management 
Treabnent of fungal infections of the nails is difficult. Topi­
cal medications have proved ineffective in eradicating the in­
fection. Oral therapy with griseofulvin (Fulvicin PIG, Griful­
vin Y, Grisactin, Gris-PEG) for 6 to 18 months is often 
necessary to eradicate the infection. The recommended 
dosage of the ultramicrosize form is lO to 15 mglkglday. As 
a result of the length of therapy required, periodic monitor­
ing of liver enzymes and blood counts is recommended. The 
newer antifungals are likely as effective as griseofulvin with 
shorter durations of lreabnent. Itraconazole (Sporanox) at 200 
mg/day for 3 months (fingernail) or 6 months (toenail) or 
"pulse dosing" at 400 mglday for 7 days each month for 4 
months has produced good response rates.7 Similar results are 
seen with terbinafine (Lamisil) at 250 mg/day for 12 weeks,,9 
and fluconazole (Diflucan) 150 mg/week for 12 weeks. JO Af­
ter a clinical response with an oral agent, long-tenn topical 
antifungal agents may prevent reinfection. II 

Another option in the treabnent of onychomycosis is re­
moval of the entire nail. This alternative is reserved for pa­
tients with extremely painful or distorted nails. After removal 
of the nail, 60% phenol can be applied, destroying the matrix 
and inhibiting further nail growth. Topical antifungals are 
used after removal. 

Ingrown Toenails 
The nail of the great toe is the most common site of an in­
grown nail. The condition is usually caused by trauma, tight 
shoes, or improper nail trimming, allowing the soft tissue to 
overgrow and obliterating the nail sulcus. As the nail contin­
ues to grow, a spicule irritates the soft tissue, causing pain, 
soft tissue proliferation, and infection (paronychia). 

If treatment is begun early, conservative management with 
soaks, loosely fitting shoes, and elevation of the offending 
edge of the nail with a wisp of cotton can be curative.12 This 
treatment should continue until the nail grows beyond the soft 

tissue reaction. Patients are then instructed on proper trim­
ming techniques to avoid a recurrence. 

When there is a great deal of granulation tissue, making 
conservative management painful and difficult, removal of a 
portion of the nail becomes necessary. If there is a significant 
paronychial infection, pretreatment with systemic antimicro­
bials for several days helps to decrease the soft tissue reac­
tion. The use of antibiotics to control infection without re­
moving a portion of the offending nail, however, is not 
curative.] 3 

The procedure is perfonned under digital block anesthesia 
with a rubber-band tourniquet at the base of the toe for be­
mostasis. With a hemostat the nail is separated from the nail 
bed and then divided with nail-splitting scissors. The offend­
ing portion of the nail is then removed together with the ma­
trix, and the hypertrophic granulation tissue is excised. The 
toe is dressed with Vaseline gauze and a bulky dressing that 
is removed in 2 to 3 days. At that time, a protective dressing 
can be used until the wound has healed. In patients with re­
current ingrown toenail, the matrix may be destroyed with 
60% phenol to prevent further nail growth. 

Subungual Hematoma 
Subungual hematoma is caused by trauma to the nail plate. 
The resultant bleeding causes immediate pain due to separa­
tion of the nail plate. When faced with a patient with a sub­
ungnal hematoma, a radiograph to rule out fracture to the dis­
tal phalanx is obtained if the history suggests a fracture. 
Treabnent consists of draining the trapped blood, which can 
be accomplished using the tip of a red-hot paper clip or fine­
tip surgical cautery. The patient is informed that the blood 
stain will persist until the nail has completely grown out. 

Alopecia 
Alopecia, defmed as the absence of hair from areas where it 
is normally present, is a multifactorial problem that can af­
fect all age groups. Hair has a distinct growth cycle, and 
knowledge of this cycle can aid the primary care physician in 
determining the etiology of alopecia in the individual patient. 
Growing hairs are called anagen hairs and are securely an­
chored. Approximately 85% of hairs are in the anagen phase, 
which lasts about 3 years. The resting or telogen phase lasts 
about 100 days, and approximately 15% of hairs are in this 
phase at anyone time. The human scalp is a mosaic of hairs 
in these phases and the transition (catagen) phase. 

Scalp hair is the fastest-growing organ system in the body, 
with a growth rate of 0.3 mmlday. Normal shedding occurs 
at a rate of 100 hairs lost per day. When hair is shed, new 
hair growth occurs in the same follicle. Abnormal hair loss 
can be pathologic or physiologic. 

Pathologic Hair Loss 
There are three major categories of pathologic hair loss that 
are related to the degree of involvement and the presence or 
absence of scarring. The individual patient can usually be 



placed in the proper category based on the physical exami­
nation. Early recognition of the type of hair loss may lead to 
more timely treatment and serve to prevent further hair loss. 

Telogen Effluvium 
Telogen effluvium is the most common form of pathologic 
hair loss. It is a process that leads to decreased hair density 
but not usually to complete baldness. With this condition there 
is anagen arrest, resulting in a larger percentage of hairs en­
tering the tclogen phase. Consequently, more hairs than nor­
mal are Jost on a daily basis. The telogen phase lasts ap­
proximately 100 days, so the onset of hair loss is about 100 
days after the inciting event. Conversely, when the precipi­
tating event is no longer present, the hair thinning corrects it­
self after ahout 100 days. 

The most common cause of telogen effluvium is stress, ei­
ther physical or psychologicaL Drugs such as oral contra(;ep­
tives, anticoagulants, beta-blockers, and retinoids can also 
lead to this condition. Other causes of telogen eftluvium in­
clude pregnancy and the postpartum state, fever, dieting, 
infection, malnutrition, and hypo- or hyperthyroidism. 

When telogen effluvium is suspected, biopsy is usually not 
necessary; instead, a search for the underlying cause is un­
dertaken. The patient is reassured that this form of alopecia 
is not permanent. Treatment involves identification and elim­
ination of the cause. The hair regenerates within 3 to 4 months. 
Patients are reassured that, unless the cause cannot be elimi­
nated, the hair will grow back. 

Anagen Defluvium 
Anagen deOuvium manifests as patchy or diffuse hair loss. 
The hair loss tends to be sudden and in large amounts. The 
most common cause of this form of hair loss is medications, 
primarily antimitotic chemotherapeutic agents. Other causes 
include drugs such as allopurinol, bromocriptine, and lev­
odopa; radiation therapy; and certain endocrine disorders. In 
contrast to telogen effluvium, the hair loss occurs soon after 
the inciting event. This condition is usually rcvcrsible after 
removal of the underlying cause. 

Alopecia areata, a common form of anagen defluvium, can 
occur at any age but is more common in individuals under 
the age of 25. There are patches of complete hair loss, and 
the affected scalp appears normaL Hairs at the borders of the 
patch are easily plucked and have a thin base, which has led 
to the descriptive term exclamation-point hairs, considered 
characteristic of this disorder. 

The cause of alopecia areata is unknown; it is currently 
thought, however, to be an autoimmune phenomenon. There 
is an association between alopecia areata and such conditions 
as diabetes mellitus, Hashimoto's thyroiditis, pernicious ane­
mia, and inflammatory bowel disease. 

The course of alopecia areata is unpredictable. The disease 
usually resolves within 5 years without treatment; recur­
rences, however, are common. 14 A number of therapeutic in­
terventions have been studied in this condition with no sin­
gle best treatment available. Systemic, intralesionaL and 
topical corticosteroids have been used with varying success. 
Long-term use of these agents is discouraged because of their 
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local and systemic side effects. Topical and oral cyclosporine 
and oral inosiplex, a synthetic immunomodulator, have been 
used with some success in the treatment of alopecia areata. 
Topical minoxidil has been evaluated and found to stimulate 
hair growth within 12 weeks with a maximal response in I 
year. 15 Other treatments include anthralin, dinitrochloroben­
zene, and tars. which induce an irritant or allergic contact der­
matitis that promotes hair growth during healing. 16 

Cicatricial (Scarring) Alopecia 
There is a diverse group of conditions that can lead to hair 
loss with scarring. Primary dermatologic conditions such as 
lichen planus, lupus erythematosus, dermatomyositis, derma­
tologic neoplasms, and pemphigoid are among the most com­
mon causes of scarring alopecia. Trauma due to chemicals or 
burns, certain developmental defects, and infections can also 
cause scarring. These conditions have in common follicular 
destruction that leads to dermal scarring. The scarring is ir­
reversible, and in most instances the only effective treatment 
is surgical. Further permanent hair loss can frequently be pre­
vented if prompt action is taken. When scarring alopecia is 
present, biopsy is necessary to determine the etiology. 

Traumatic Alopecia 
Traumatic alopecia is due to compulsive hair pulling (tri­
chotillomania) or the use of braids or curlers that place un­
due stress on the hair (traction alopecia). Trichotillomania is 
common in nonnal children but can be a sign of serious psy­
chological disorders in adults. Clinically affected areas 
demonstrate broken, twisted hairs sometimes with an associ­
ated folliculitis. Trichotillomania is treated by patient educa­
tion and, at times, psychiatric intervention. Traction alopecia 
can be reversed with discontinuation of the practice that led 
to the hair trauma. 

Fungal Infection 
Fungal infections can lead to scarring or nonscarring alope­
cia. The diagnosis is confirmed by 10% KOH examination, 
Wood's lamp fluorescence, or fungal culture. Treatment usu­
ally involves a 4- to 12-week course of oral griseofulvin. Al­
ternatives include oral ketoconazole or itraconazole (see 
Chapter 116). 

Physiologic Hair Loss 
Androgenic alopecia, or male pattern baldness, is exceedingly 
common and manifests as bitemporal thinning of the hair fol­
lowed by loss of hair over the crown. This type of thinning 
can occur in women as well as men, although the hair loss is 
generally less severe in women. Male pattern baldness can 
begin as early as the adolescent years with more than 50% of 
Caucasian men having noticeable hair loss by age 50. The 
condition follows an autosomal-dominant pattern of inheri­
tance with incomplete pcnetrance. 17 Certain ethnic groups, in­
cluding Japanese, Chinese, and American Indians, are rela­
tively immune to the condition. 

The treatment of androgenic alopecia can be surgical or 
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medical. Surgical approaches, such as hair transplantation, 
scalp reduction, transposition flap, and soft tissue expansion, 
are used to camouflage the hair 10SS.16 These procedures are 
usually done in individuals with well-developed, stable bald­
ness. Although androgenic alopecia is the most frequent in­
dication for surgical treatment, these methods have also been 
employed for the treatment of traumatic hair loss. 

6. Zaias N. Onychomycosis. Arch DermatoI1972;105:263-74. 
7. Korting HC, Schafer-Korting M, Zienicke H, Georgii A, Ollert 

MW. Treatment of tinea unguium with medium and high doses 
of ultramicrosize griseofulvin compared with that with itra­
conazole. Antimicrob Agents Chemother 1993;37:2064--8. 

8. Goodfield MID, Andrew L, Evans EGV. Short term treatment 
of dermatophyte onychomycosis with terbinafine. BMJ 1992; 
304:1151-4. 

Topical minoxidil (Rogaine) received the first U.S. Food 9. Van Der Schroeff!G, Cirkel PKS, Van Dijk TJA, et aI. A rno-
and Drug Administration (FDA) approval for the medical domized treatment duration-finding study ofterbinafine in ony-

management of androgenic alopecia. Several large-scale c1in- 10. ~~:sc~~:'S~:t~ ~~~~~~!~~lsf~:;:!SSfUI treatment with 
ical trials have demonstrated statistically significant increases once-weekly fluconazole. Dermatology 1993;186:59-61. 
in hair growth in men and women with androgenic alopecia 11. Zaias N, Drachman D. A method for the detennination of drug 
using topical minoxidil versus placebo.18-21 Ideal candidates effectiveness in onychomycosis: trials with ketoconazole and 
for the use of topical minoxidil are under the age of 30 with griseofulvin ultramicrosize. J Am Acad Dermatol 1983;9: 
less than 5 years of hair loss. Minoxidil is available in 2% 912-19. 
and 5% topical solutions. Two studies have compared the two 12. Ruoff AC. Foot and ankle. In: Wolcott MW, ed. Ambulatory 
strengths and found the higher strength to lead to greater hair surgery. Philadelphia: Lippincott, 1988. 
mass.22,23 13. Heiland AB. Nail and hyperkeratotic problems in the elderly 

foot. Am Fam Physician 1989;39:101-10. 
Side effects of minoxidil are minimal and due primarily to 14. AttonAV, Tunnessen WW. Alopecia in children: the most com-

local irritation. Topical absorption of minoxidil is only man causes. Pediatr Rev 1990;12:25-30. 
1.4%.24 It is reconunended, however, that topical minoxidil 15. Price VH. Treatment of hair loss. N Engl J Med 1999;341: 
not be used in persons with unstable hypertension or other 964-71. 
unstable cardiovascular problems. 16. Burke KE. Hair loss: what causes it and what can be done about 

it? Postgrad Med 1989;85:52-77. 
More recently, oral finasteride (Proscar) has been approved 17. Caserio RJ, Hordinsky MK. Disorders of hair. J Am Acad Der-

for use in androgenic alopecia. Several studies have demon- matolI988;19:895-903. 
strated mild to moderate increases in hair count, especially in 18. DeVillez RL. Topical minoxidil therapy in hereditary andro-
the frontal area.25 Finasteride has been well tolerated, with genic alopecia. Arch DermatoI1985;121:197-202. 
sexual side effects being the most conunon; 3.8% experience 19. Olsen EA, Weiner MS, DeLong ER, Pinnell S. Topical minox­
at least one sexual side effect. Finasteride should not be used idil in early male pattern baldness. J Am Acad Dermatol 

in women or children. 
With either medication. 6 months of therapy may be nec­

essary before the desired effects are evident. Discontinuation 
of either medication leads to resumption of the balding 
process.26 Further study is needed to detennine the long-term 
benefit of these medications as well as the safety and effec­
tiveness of their use in combination. 
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Dyslipidemias 

Patrick E. McBride, Gail Underbakke, and James H. Stein 

Dyslipidemias, which include lipoprotein overproduction or 
deficiencies, are primary disorders of lipoprotein metabolism 
or secondary disorders induced by behavioral or other meta­
bolic causes. These disorders are a common clinical problem, 
with 25% to 30% of adults in the United States having total 
cholesterol (rChol) levels of 240 mg/dL or higher and over 
half having rChol levels exceeding 200 mg/dL. I The four 
major classes of lipoproteins include the triglyceride-rich 
particles---chylomicrons and very low density lipoprotein 
(VLDL)---and the cholesterol-rich particles-law-density 
lipoprotein (LDL) and high-density lipoprotein (HDL). Evi­
dence from epidemiologic, pathologic, animal, genetic, and 
metabolic studies strongly support a causal relation between 
serum lipoprotein concentrations and atherosclerosis.2 

Optimum and at-risk lipoprotein levels are shown in Table 
119.1. These levels are based on population percentiles and 
a vast research base, but are still arbitrary because the asso­
ciated risk is linear. Lipoproteins act synergistically with en­
vironmental and metabolic factors, e.g., smoking, diabetes 
mellitus (DM), obesity, and high blood pressure, to promote 
atherosclerosis and thrombosis.I,3 

Treatment of dyslipidemias has been proven to reduce coro­
nary heart disease (CHD) moroidity and mortality, and total 
mortality, in many primary and secondary prevention trialS.3-8 

These studies and others have demonstrated that treatment of 
lipoprotein disorders leads to plaque stabilization, improved en­
dothelial function, prevention of atherosclerotic lesion forma­
tion, and regression of existing plaques, reducing CHD symp­
toms and adverse clinical events.5,7-10 The patients who benefit 
most from lipid treatment are those who have CHD or non­
coronary atherosclerosis, genetic dyslipidemias, diabetes mel­
litus, or multiple risk factors, including multiple lipoprotein 
abnonnalities.3 The benefits of lipid therapy have been demon­
strated in men and women, and in older patients.4 ,5.II 

The National Cholesterol Education Program Adult Treat­
ment Panel ill (NCEP A TP ill) guidelines recommend evalu-

ation for underlying atherosclerosis and comprehensive risk as­
sessment for all patients prior to determining lipoprotein goals.3 

LDL cholesterol (LDL-C) treatment goals are risk-stratified, 
using 100year risk estimates derived from Framingham Heart 
Study data. CHD risk can he estimated using downloadable risk 
calculators (for desktop or handheld computers) and paper 
handouts available at http://www.nhlhi.nih.gov/guide/ines/cho­
lesterollindex.htm. A IO-year CHD risk >20% is termed a 
"CHD-risk equivalent," as this is the same CHD event risk as 
a person with known CHD. High-risk primary prevention pa­
tients, including those with diabetes mellitus or noncoronary 
atherosclerosis, and individuals with a lO-year CHD risk 
>20%, have the same lipoprotein goals as a person with ClID. 
Patients with a IO-year risk of 10% to 20% or <10% have 
higher LDL-C goals and are therefore not treated as aggres­
sively (rable 119.2). 

The presence of multiple risk factors exponentially in­
creases overall atherosclerotic risk. A clinical evaluation, in­
cluding a personal and family history, nutritional evaluation, 
focused physical examination, assessment of potential sec­
ondary causes of the dyslipidemia, and confmnation of 
lipoprotein abnormalities, is essential to characterize overall 
risk, identify genetic and environmental influences on dys­
lipidemias, and to detennine treatment. 

Screening 
Current recommendations are that all adults age 20 years and 
older and children from high-risk families have a fasting 
lipoprotein profile every 5 years.3 If a patient presents to the 
clinic in nonfasting state, an acceptable alternative is to meas­
ure rChol and HDL cholesterol (HDL-C) levels, since these 
measures are reliable in non-fasting individuals and provide 
important information for an initial risk assessment. A fast­
ing lipoprotein profile should be obtained if the patient has a 
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Table 119.1. National Cholesterol Education Program Adult 
Treatment Panel III (ATP III) Classification of LOL, Total, 
and HDL Cholesterol, and Triglycerides (mg/dO 

LDL-cholesterol-primary target of therapy 
<100 Optimal 
100-129 Near optimal/above optimal 
130-159 Borderline high 
160-189 High 
"190 Very high 

Total cholesterol 
<200 
20~239 
2240 

HDL cholesterol 
<40 
260 

Triglycerides 
<150 
150-199 
200-499 

>499 

Desirable 
Borderline high 
High 

low 
High 

Normal 
Borderline high 
High 
Very high 

HDL = high-density lipoprotein; LDL = low-density lipoprotein. 

TChol >200 or HDL-C <40 mgldL, or a family history of 
premature CRD or dyslipidemia. Because people who have 
TChol less than 200 mgldL may develop atherosclerosis due 
to low HDL-C, abnormalities of other lipoproteins, or multi­
ple risk factors, a lipoprotein profile is necessary for a thor-
0ugh risk evaluation for patients with atherosclerosis or risk 
factors. I ,3 Lipoprotein profile evaluation is especially impor­
tant for individuals with a personal history of atherosclerosis, 
two or more CHD risk factors, a family history of dyslipi­
demia, or premature CHD in a first-degree relative (grand­
parent, parent, sibling, or child), or a TChol averaging greater 
than 200 mg/dL on two occasions. It is important to note that 

approximately 50% of CHD events occur in individuals with 
no family history of CHD,12 so the entire risk factor history 
and laboratory profile should guide assessment and treatment. 

Evidence indicates that HDL-C and LDL-C remain impor­
tant risk factors past age 65, particularly in the presence of 
atherosclerosisY,l3 Evaluation of older adults for dyslipi­
demia treatment is based on the individual's motivation, prog­
nosis, comorbidities, and potential improvement in quality 
and quantity of life. 11 ,13 

Dyslipidemias include a variety of common primarily auto­
somal~dominant genetic disorders that are influenced by both 
genetic and environmental factors (e.g., lifestyle) and may af­
fect multiple members of high-risk families. 12•14 The presence 
of a family history of premature atherosclerosis (prior to age 
55--65 years old) requires a thorough screening evaluation of 
the patient and first-degree relatives due to the high incidence 
of dyslipidemias and other risk factors in these families. Chil­
dren or adolescents in families with premature atherosclerosis 
or with dyslipidemias in parents, grandparents, and siblings 
should be screened in childhood for lipid disorders and other 
risk factors. Detailed guidelines are available for screening and 
treatment in children and adolescents. 15 Routine screening of 
all children remains controversial, but measurement and treat­
ment is recommended for children from families with prema­
ture atherosclerosis or genetic cholesterol disorders. 

Office cholesterol testing is practical and reliable owing to 
the availability of advanced testing equipment and national 
standardization programs. Patients who are acutely or chroni­
cally ill, including a recent myocardial infarction, surgery, a 
mild viral illness, and even those who are pregnant or have had 
significant weight loss, will have lluctuating lipoprotein levels 
and should not be tested until they are stabilized.3 It takes ap­
proximately 3 months for cholesterol levels to return to base­
line levels after a major illness. Proper phlebotomy technique, 
such as avoiding prolonged tourniquet time (> I min), or "rnilk-

Table 119.2. LDL~Cholesterol Goals Plus Cutpoints for Initiating Lifestyle Changes or Medical Therapy 

Patient risk group 

CHD or CHD risk 
equ ivalent" 
(10-year risk> 20%) 

2 + risk factors 
(10-year risk ::520%) 

0-1 risk factors C 

LDL-C goal 
imgldL) 

<100 

<130 

<160 

LDL-C level at which 
to start lifestyle changes 

imgldL) 

~100 

2130 

~160 

LDL-C level at which to 
consider starting medical therapy 

imgldL) 

"130 
(100-129; medical therapy optional)h 

2130 (if lO-yr risk = 10-20%) 
2160 (if 10-yr risk = <10%) 
2190 

(160-189: medical therapy optional) 

.1A CHD risk equivalent is a condition that carries an absolute risk for developing new CHD equal to the risk for having recur­
rent CHD events in persons with established CHD. 

bSome authorities recommend the use of LDL-Iowering medications in this category if levels of <100 mgldL cannot be achieved 
by lifestyle changes alone. Others prefer use of medications that primarily modify TGs and HDL, e.g., nicotinic acid or fibrate. 
Clinical judgment also may call for deferring medications for some patients in this subcategory. 

CAlmost all people with 0-1 risk factor have a 10-year risk <10%; thus, lO-year risk assessment in people with 0-1 risk factor is 
not necessary. 

Note: Risk calculators can be downloaded for the office at www.nhfbi.nih.gov/guidelines/cholesterol/profmats.htm. 

CHD = coronary heart disease; LDL-C = low-density lipoprotein cholesterol; TG = triglyceride. 



ing" the finger for a fmgerstick, may also influence cholesterol 
measures. Biologic variation and standard measurement errors 
produce a 6% to 9% daily variance for TChol, making it im­
portant to average at least two cholesterol measures from dif­
ferent days prior to management decisions. 

A TChol higher than 240 mg/dL, if LDL-C is higher than 
160 mg/dL, is associated with a marked increase in athero­
sclerotic risk and is called "high blood cholesterol" for 
adultsI.3 (Table 119.1). A TChol of 200 to 239 mg/dL, with 
LDL-C 130 to 159 mg/dL, is considered ''borderline'' due 
to increasing risk in this range, particularly in the presence 
of other risk factors. A TChol of 200 mg/dL or more (with 
LDL-C > 130 mg/dL) in children and adolescents (ages 2-19 
years) is higher than the 90th percentile and is considered 
"high blood cholesterol," whereas a TChol of 170 to 199 
mg/dL is considered a borderline elevation for children. 15 

Lipoprotein profiles must be done after a 12- to 14-hour 
fast because triglyceride (TG) measurements are variable in 
the nonfasting state. When TChol, TG, and HDL-C are meas­
ured, LDL-C can be estimated using the formula: 

LDL-C = TChol - HDL-C - TG/5 

Dividing clinical TG levels by 5 provides an estimate of 
VLDL-C cholesterol. These LDL-C calculations are not ac­
curate if the TG exceeds 400 mg/dL. 

A lipoprotein prome usually is sufficient to develop a clin­
ical classification and treatment approach for dyslipidemias. 
Lipoprotein phenotyping to detennine the specific biochem­
ical abnormality, using the Fredrickson-Levy classification, 
may be useful to direct treatment when the TG level is more 
than 400 mg/dL. It is important to recognize that when TG is 
>400 mg/dL, the TChol, HDL-C, and LDL-C are much less 
accurate in most clinical laboratories, and should not be re­
lied on for clinical decisions. 

Table 119.3. Classifications of Dyslipidemias 
Lipoprotein levels (mwdL) Fredrickson-levy class 

LDL-C elevated 
LDL-C >130 
TG <150 
HDL-C >40 

Triglycerides elevated 
TG >500a 

LDL-C NA 
HDL-C NA 

HDl-C decreased 
HDL-C <40 
TG <150 
LDL-C <130 

Combined dyslipidemias 
LDL-C >130 
TG >150 
HDL-C <40 

IIA 

I, V 

liB, IV, III 
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Secondary Causes of 
Abnormal Cholesterol Levels 
The following secondary causes of dyslipidentias should be 
considered prior to extensive testing or treatment: 

Uncontrolled diabetes mellitus 
Obesity and the metabolic syndrome 
Medications (steroids including estrogen, progesterone, pred­

nisone, anabolic steroids, and others; beta-blockers, or cis­
retinoic acid) 

Obstructive liver disease 
Nephrotic syndrome 
Multiple myeloma 
Hypothyroidism 
Excess dietary alcohol, fat, or caloric intake 

A directed medical history, nutrition history, thyroid­
stimulating hormone (TSH) assay, and fasting chentistry SDr­

vey (including glucose, liver enzymes, and creatinine) can 
rule out most of the common secondary causes of dyslipi­
dentias. Hypothyroidism should be considered especially in 
an older patient or a patient with previously nonnallipid lev­
els who develops a sudden elevation of LDL-C or TG. Treat­
ment of secondary causes usually results in a marked im­
provement, or nonnalization, of abnonnallipoprotein levels. 

Dyslipidemia Classification 
A practical system of dyslipidemia classification yields four cat­
egories based on clinical, genetic, and biochemical parameters, 
as listed in Table 119.3 and discussed below. This approach uses 
screening lipoprotein results and is compatible with the more 
complex Fredrickson-Levy system. Each of the four dyslipi­
demia categories has a specific therapeutic approach. 

Genetic disorder 

Familial hypercholesterolemia (lDl >200) 
Primary hypercholesterolemia (LDL 130-199) 

LPL deficiency 
Apo C-III deficiency 
Familial hypertriglyceridemia 

Hypo-a-lipoproteinemia 

Familial combined hyperlipidemia 
Familial dysbetalipoproteinemia 

aLDL-C, HDl-C and Total cholesterol levels are not accurate when TG >500 mWdL. 

NA = not applicable. 
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Elevated LDL-C Cholesterol 
(LDL-C >130 mg/dL, TG <150 mg/dL) 
Elevation of LDL-C, without an elevation of TG, is consid­
ered either primary or familial hypercholesterolemia. Famil­
ial hypercholesterolemia (FH) is a relatively common disor­
der caused by defects in the LDL receptor gene, with the 
heterozygous form affecting approximately I in 500 Ameri­
cans and I in 200 French Canadians. FH is expressed during 
childhood and is autosomal dominant, with selective eleva­
tion ofLDL-C (usually >220 mgldL), and often extensor ten­
don thickening (primarily the Achilles tenderness) or xan­
thomas. Most individuals with isolated LDL-C elevations 
<200 mgldL do not have FH and are considered to have pri­
mary hypercholesterolemia, likely due to multiple factors, in­
cluding nutrition, obesity, and genetic factors. 

Very High Triglyceride (TG >500 mg/dL) 
Hypertriglyceridemias are elevations of either chylomicrons, 
intermediate-density lipoproteins (IDL), or VLDL. Because 
all of these forms of dyslipidemia result in elevated TG, 
lipoprotein electrophoresis (phenotyping) may be useful for 
distinguishing among these disorders (Table 119.3). Fasting 
TG levels over 1000 mgldL can be due to genetic influences, 
or a combination of genetic predisposition and secondary 
causes, such as alcohol abuse, poorly controlled diabetes, obe­
sity, renal disease, or corticosteroids in patients with an un­
derlying moderate hypertriglyceridemia.14•16 

Patients with TG levels over 1000 mgldL have a relatively 
low risk of CHD, but have a high risk of associated pancre­
atitis (10-15% annually), most likely due to lipemia and sub­
sequent hyperviscosity, which results in obstruction of the mi­
crovasculature in the pancreas.17 The priority of medical 
therapy in these patients is the prevention of pancreatitis. 
It is important to note that TG levels drop precipitously dur­
ing acute attacks, which may mask the etiology of this life­
threatening condition (see Chapter 89). A careful family his­
tory, family lipid screening, and remeasurement of TG levels 
after recovery can identify hypertriglyceridemia as the cause 
of pancreatitis. 

Combined Dyslipidemias (LDL-C >130 mg/dL, 
TG >150 mg/dL, HDL-C <40 mg/dL) 
Combined dyslipidemia, a very common and important dis­
order, is found in a high percentage of patients who survive 
myocardial infarction or have coronary revascularization. 18 

Combined dyslipidemias include abnormalities of several 
lipopmteins, usually elevated LDL-C and TG with low HDL-C. 
Family history will often include the presence of multiple 
first-degree family members with CHD. As these disorders 
may be polygenic, affected patients and family members 
often present with a variety of dyslipidemias, including 
approximately one third with elevated TO, one third with 
elevated LDL-C alone, and the rest with a combined dyslipi­
demia. 14 This disorder is not usually expressed until adult­
hood, although it is now identified in children due to the re­
cent increase in childbood obesity in the U.S. 

Although TG is not metabolically independent of other 
lipoproteins, research documenting increased atherosclero­
sis risk while accounting for the interaction of TG, LDL-C, 
HDL-C, and other risk factors has led to the designation of 
TG as an independent CHD risk factor.3•10 Moderate-range 
hypertriglyceridemia erG 200--499 mgldL) is usually associ­
ated with alteration of LDL and VLDL into highly athero­
genic forms (small, dense particles), low HDL-C due to re­
duced HDL production, and altered HDL effectiveness in 
reverse cholesterol transport.3,IO 

Non-HDL cholesterol, equal to TChol - (HDL-C), can be 
used to monitor treatment of patients who have had an initial 
TG measurement of 200 to 499 mgldL. The non-HDL-C es­
timate includes all of the atherogenic lipoproteins, and should 
be <30 points higher than the LDL-C goals. Therefore, for a 
patient with CHD or DM or for a patient with a 100year risk 
greater than 20%, the non-HDL-C cholesterol goal is < 130 
mg/dL, and for a patient with a IO-year CHD risk of 10% to 
20%, the non-HDL-C cholesterol goal is <160 mgldL. Be­
cause only TChol and HDL-C are necessary, the non-HDL­
C calculation does not require a fasting blood test, and the 
non-HDL-C value more accurately assesses risk in patients 
with TG of 200 to 499 mgldL3 

The metabolic syndrome is a high-risk, common syndrome 
that resembles familial combined hyperlipidemia and fre­
quently results in premature clinical manifestations. Previ­
ously called syndrome X or the insulin-resistance syndrome, 
this syndrome includes a combined dyslipidemia and meta­
bolic abnormalities associated with central obesity and insulin 
resistance (glucose intolerance or type II DM, hypertension, 
and hyperuricemia). Specific measures that identify this syn­
drome are listed in Table 119.4. Patients with metabolic syn­
drome can be effectively detected in the office by measuring 
the waist circumference at the iliac crest (on exhalation). The 
lipoprotein profile common to the metabolic syndrome in­
cludes small, dense LDL particles, which are more easily ox­
idized and recognized by scavenger macrophages, rather than 

Table 119.4. Clinical Identification of the Metabolic 
Syndrome-Any Three of the Following: 

Abdominal obesitya 
Men 
Women 

T riglycerides 

HDL cholesterol 
Men 
Women 

Blood pressure 

Fasting glucose 

Waist circumference 
>102 em (>40 in) 
>88 em (>35 in) 

"150 mgldl 

<40 mgidl 
<50 mgidl 
2:130/2:85 mm Hg 

"110 mgldl 

aOverweight and obesity are associated with insulin resistance 
and the metabolic syndrome. However, the presence of ab­
dominal obesity is more highly correlated with the metabolic 
risk factors than is an elevated body mass index (BM!). There­
fore, the simple measure of waist circumference is recom­
mended to identify the body weight component of the meta­
bolic syndrome. 



the usual lipoprotein receptors, and therefore are more likely 
to cause atherosclerosis. ls 

In addition to the metabolic syndrome, other causes of com­
bined dyslipidemias are a lack of physical activity, hypothy­
roidism, DM, alcohol abuse, nephrotic syndrome, and use of 
glucocorticoids. A rare subtype of the combined dyslipi­
demias, associated with premature CHD and peripheral arte­
rial disease, is familial dysbetalipoproteinemia (type ill). The 
type ill disorder is characterized by elevations of both fast­
ingTChol and TG levels (exceeding 300 mg/dL) and the pres­
ence of xanthomas. Lipoprotein electrophoresis is recom­
mended when levels of both LDL-C and TG are very high 
because treatment recommendations differ from those for 
other combined dyslipidemias (see below). 

Low HDL Cholesterol (HDL-C <40 mg/dL, 
TG <150 mg/dL) 
HDL-C is an independent risk factor and is the most power­
ful predictor of premature CHD.!9 Low HDL-C is associated 
with genetic factors, male sex, hypertriglyceridemias, smok­
ing, obesity, and a sedentary lifestyle. Familial hypoal­
phalipoproteinentia (low HDL-C) is a syndrome found in 7% 
to 10% of CHD patients less than age 60. This disorder is 
characterized by an HDL-C level of less than 40 mg/dL, a TG 
level less than 200 mg/dL, and an autosomal-dominant in­
heritance. IS Many other genetic forms of HDL-C deficiency 
exist but are far less common. Medications, including beta­
blockers (nonsympathomimetic), retinoids, progestins, and 
anabolic steroids can significantly lower HDL-C. 

Nonpharmacologic Management 
of Dyslipidemias 

Nutrition and Weight Management 
Lifestyle changes are the cornerstone of any treatment pro­
gram to modify serum lipids. The U.S. Dietary Guidelines 
and the Food Pyramid recommend food choices that will re­
duce the risk of heart disease in the general population, and 
form the foundation for diet guidelines to treat dyslipi­
demias.20 Patients with dyslipideotias or a diagnosis of CHn 
should use the Food Pyramid as a guide, but further limit sat­
urated fat to <7% of calories, and dietary cholesterol to <200 

Table 119.5. Nutritional Recommendations 

AHNNCEP 
general 

populationa 

Total fat (% of calories) <30% 
Saturated fat <10% 
Monounsaturated fat 10-15% 
Polyunsaturated fat :::;10% 
Carbohydrate 50-60% 
Protein 10-20% 
Cholesterol <300 mg/day 
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mg/day. See Table 119.5 for a summary of diet recommen­
dations. Trans fat, created during hydrogenation of vegetable 
oils, raises LDL-C and may reduce HDL-C, so it should be 
limited by considering it part of the daily saturated fat intake. 
The major sources of trans fats in the American diet are com­
mercial baked goods, fried foods, and stick margarines.'! 
Weight management through caloric reduction and increased 
activity is encouraged if needed to achieve a body mass in­
dex (BMI) of <25. The addition of water-soluble (viscous) 
fibers and plant stanolslsterols (usually found in margarines) 
is encouraged if lipids are not normalized by a reduction of 
saturated fat and cholesterol. Because omega-3 fat found in 
fish lowers TG levels and is associated with a lower risk for 
CHD, consumption of two to three fish meals per week is rec­
ommended. Inclusion of soy protein is encouraged because it 
helps reduce LDL-C levels and has other health benefits.22 

There is debate about the optimal fat content of the diet for 
the treatment of dyslipidemia. A diet very low in fat « 10% 
of calories) can reduce LDL-C, but may also reduce HDL-C 
and increase TG due to a higher carbohydrate content.23 A 
Mediterranean-type diet (30--40% of calories as total fat, an 
emphasis on monounsaturated fat, and saturated fat limited to 
<7% of calories) can reduce LDL-C without decreasing 
HDL-C and increasing TG, but the higher fat intake may make 
calorie control and weight loss more difficult. Medical nutri­
tion therapy in consultation with a registered dietitian is rec­
ommended to tailor guidelines and maximize the lipid re­
sponse to diet. 

Serum cholesterol reduction from diet modification varies 
significantly between individuals, but averages 10% to 15%.3 
Triglycerides are very responsive to diet change, weight loss, 
and exercise, while the main dietary influences on HDL-C are 
weight loss and the balance of fat and carbohydrate in the 
diet. Diet recommendations for dyslipidemia should be indi­
vidualized based on the patient's lipid pattern, body weight, 
food preferences, and level of motivation. 

Elevated LDL-C 
Patients with familial hypercholesterolemia are less respon­
sive to diet changes than those with other forms of hyper­
cholesterolemia, but all patients with elevated TChol should 
reduce their intake of saturated fat, trans fat, and cholesterol, 
as they are the primary dietary elements that raise LDL-C. 

Increased consumption of foods high in soluble (viscous) 

AHNNCEP 
dyslipidemia Very low Mediterranean 

or CHDb fat diet dietary pattern 

<30% 10% 30-40% 
<7% 7-10% 

10-15% 15-30% 
:::;10% <10% 

5(H,0% 70-75% 40-55% 
10-20% 15-20% 15-20% 

<200 mg/day 5 mg/day <200 mg/day 

aAmerican Heart Association/National Cholesterol Education Program guidelines for the general, healthy American population. 
bAHNNCEP guidelines for anyone with CHD, CHD risk equivalent, or dyslipidemia. 
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fiber may be beneficial for some patients with LDL-C eleva­
tions. The primary sources of water-soluble fiber are oats, bar­
ley, legumes (dried beans and peas), fruits, and some veg­
etables. Including 20 to 30 g of dietary fiber per day, of which 
10 to 25 g is soluble, could result in an additional 5% to 15% 
reduction in TCho\ and LDL_c.24 Fiber supplements (psyl­
lium) may be recommended for patients who are not able to 
consume adequate fiber through their diet, but it is preferable 
to obtain fiber from food because of the additional nutrients 
provided by high-fiber foods. Plant stanols and sterols reduce 
the absorption of dietary cholesterol, and can reduce LDL-C 
by up to 15% when used in a dose or 2 to 3 g/day.21 Stanols 
and sterols are currently marketed in margarines. To prevent 
weight gain, patients should take care to compensate for the 
extra calories that these products contain. Soy protein can re­
duce LDL-C levels in some people, especially when soy is 
substituted for foods higher in saturated fat and cholesterol. 
Studies indicate that 25 g of soy protein per day can reduce 
LDL-C by 5%.24 

Very High Triglycerides 
TO levels are influenced by the total amount of fat and car­
bohydrate consumed, but not by the type of fat. For patients 
with triglycerides between 150 and 500 mg/dL, emphasis 
is on weight reduction. Very low fat (and consequently 
higher carbohydrate) diets can lead to significant increases 
in serum triglycerides in some patients, usually those with 
the metabolic syndrome. For these patients, nutritional 
plans of no more than 30% fat with an emphasis on mo­
nounsaturated fat are recommended. Patients who do not 
experience increased TO with higher carbohydrate intakes 
achieve the best results on a diet containing 20% of calo­
ries as fat. Optimal therapy is detennined on an individual 
basis and requires follow-up to allow adjustment. Limita­
tion or avoidance of alcohol is recommended for patients 
with high TO, and limitation of concentrated sweets is rec­
ommended for patients with glucose intolerance and high 
TG. 

A strict control of total fat to 10% of calories is recom­
mended for the patient with very high TO (TO >500 
mg/dL) to prevent pancreatitis. Because medium-chain 
triglycerides (MCTs) are directly absorbed into the portal 
vein and do not increase chylomicron production, MeT oil 
(obtained from a pharmacy) can be used by patients who 
are not overweight to make food more palatable and to pro­
vide adequate calories. Consultation with a registered die­
titian is recommended to ensure that the very low fat diet 
is nutritionally adequate. 

Combined Dyslipidemias 
Patients with combined dyslipidemia and the metabolic syn­
drome should make weight control and regular exercise a pri­
ority, since these changes will have a favorable impact on all 
serum lipoproteins and the other risks oftcn noted with this 
pattern (abdominal obesity, glucose intolerance, and hyper­
tension). Patients do not have to reach goal weight to see ben­
efits, since a 10% reduction in body weight is associated with 
up to a 30% reduction in abdominal obesity. Paticnts should 

attempt to reduce body weight by limiting total fat intake to 
25% to 30% of calories and saturated fat to <7% of calories. 
Total carbohydrate intake should not exceed 60% of calories, 
with an emphasis on complex carbohydrates (whole grains, 
vegetables, legumes) rather than simple carbohydrates (sug­
ars, sweetened drinks, desserts). Serving sizes of starchy foods 
(pasta, bread, rice, potatoes, etc.) should be monitored, since 
they can often be a source or excess calories and may raise 
TG due to their refined carbohydrate content. Alcohol re­
striction or avoidance is recommended for reduction of caloric 
intake and TG. 

Low HDL-C 
No specific foods or nutrients increase HDL-C levels, with 
the exception of ethanol. However, ethanol is addictive, 
myotoxic, raises blood pressure and TG levels, and has vari­
able effects on subspecie~ of HDL_c.25 Alcohol should not 
be recommended as a treatment for low HDL-C. Because 
HDL-C levels are reduced in patients who are overweight or 
who have the metabolic syndrome, the nonnalization of body 
weight through calorie restriction and increased exercise is 
the primary goal for patients with low HDL-C. HDL-C lev­
els may also increase in response to a diet higher in mo­
nounsaturated fats (nuts, avocado, canola, or olive oil) or the 
omega-3 polyunsaturated fats found in fish.lffat intake is in­
creased, the quantity of carbohydrate foods will need to be 
decreased in order to maintain a consistent calorie intake and 
prevent weight gain. 

Other Nutritional CVD Benefits 
Plant foods (fruits. vegetables, whole grains, legumes, 

nuts) contain nutrients and other chemicals that help reduce 
the risk of heart disease, stroke, and high blood pressure. 
Antioxidant nutrients can reduce lipoprotein atherogenicity 
by protecting LDL-C from oxidation but are best obtained 
by consuming foods containing these vitamins rather than 
by taking supplements. 26-28 Flavonoids and fish oils reduce 
platelet aggregation and may reduce inflammation and CHD 
events. 29 Adequate intake of folic acid (400 j.tg/day) can 
help prevent elevations of serum homocysteine, which in­
creases the risk of CHD and stroke.30 The identity, func­
tion, and safe doses of protective nutrients are not com­
pletely understood, so it is not possible to establish 
appropriate guidelines for supplement use. Until more in­
formation is available, reasonable amounts of these and 
other potentially beneficial nutrients can be obtained by 
consuming at least five servings of fruits and vegetables per 
day, at least six servings of grain products (with at least 
half being whole grain), soy or legumes several times per 
week, fish two to three times per week, and a handful of 
nuts several times per week. 

The practical application of nutritional guidelines by pa­
tients and health care providers requires counseling for be­
havior change and translation of recommendations based on 
percentage of calories to actual food choices. Table I 19.6 lists 
the daily total fat and saturated fat gram allowances at dif­
ferent calorie levels and fat recommendations. The five food 
categories listed in Table 119.7 account for more than 



Table 119.6. Percentage of Calories as Fat Translated to 
Fat Grams 

Calorie 30% of 10% of 7'\10 of 
intake calories (g) calories (g) calories (g) 

1500 50 17 12 
1800 60 20 14 
2000 67 22 16 
2400 80 27 19 

90% of the fat, saturated fat, and cholesterol consumed in the 
typical American diet. 31 Counseling for low-fat and low­
cholesterol eating should focus on substitution in these five 
food categories because of their significant contribution to di­
etary fat, and on recommendations to increase the consump­
tion of plant-based foods. 

Exercise 
Physical activity is associated with improvement in the 
lipoprotein profile, but results depend on baseline lifestyle 
habits, presence of obesity or diabetes, type of dyslipidemia, 
and the specific exercise program. Both endurance and re­
sistance exercise are helpful in achieving weight reduction 
and in reducing triglycerides and raising HDL-C, but have lit­
tle influence on LDL-C unless there is significant weight 
105S. 14 Daily physical activity increases the clearance of 
TG-rich lipoproteins and glucose, and is often moderately ef­
fective in treating hypertriglyceridemia and combined dys­
lipidemia. Exercise of moderate intensity, longer duration, 

Table 119.1. Major Food Group Sources of Saturated Fat 
and Cholesterol 

Food group 

Meats 

Dairy products 

Eggs 

Fats/oils 

Snacks/desserts 

Suggestions 

Smaller portions (6-8 oz/day) 
Use lean meats, trim fat 
Broil, bake, or grill 
Include fish several times per week 
Plan some meatless meal~ using soy, dried 

bea n':>, or pea':> 

Use skim or low-fat products 
Use part-skim or low-fat cheeses as a 

meat substitute 
Substitute low-fat frozen desserts for ice 

cream 

Limit yolks to four per week 
Use egg whites or egg substitute when 

baking 

Use smaller amounts of all fals 
Substitute unsaturated fats like olive oil, 

canola oil, or soft margarine for 
butter, stick margarine, or shortening 

Use reduced-fat mayonnaise/salad dressings 

Substitute low-fat snack foods (pretzels, 
popcorn, fruit) for deep fried snack<:. 

Use smaller servings of desserts 
Substitute fruit for other desserts 
Eat small amounb of nuts or seeds several 

times per week 

119. Dyslipidemias 1025 

and increased frequency appears to have more benefit for dys­
lipidemia and weight loss than higher intensity, less frequent 
activity.14 However, both resistance and endurance activity 
will improve dyslipidemias, and any regular activity that the 
patient enjoys should be encouraged. A dear physician mes­
sage about the importance of physical activity has a signifi­
cant impact in increasing patient's physical activity.32 

Smoking Cessation 
Cigarette smoking is associated with a number of metabolic 
processes that affect lipoproteins, including increasing plasma 
free fatty acids, glucose, and VLDL-C, and lowering HDL­
C. Smoking cessation is associated with an average increase 
in HDL-C of 6 to 8 mg/dL. 33 

Pharmacologic Management 

Indications 
The use of medications for cholesterol treatment should fol­
low careful consideration and implementation of the nonphar­
macologic methods discussed above. The following guide­
lines are general recommendations and cannot specifically 
address every clinical situation. Treatment recommendations 
do not replace the physician's clinical judgment in dealing 
with an individual patient. Treatment is individualized based 
on overall risk, pattern of dyslipidemia, and associated med­
ical conditions. Other important factors include cost, progno­
sis, and patient motivation. Medication use is recommended 
for those at highest risk who fail to reach goal cholesterol lev­
els after an adequate trial of lifestyle change (usually 3 to 6 
months). Any recommendation for early pharmacologic treat­
ment (with lifestyle changes) is focused on the highest 
risk individuals: those with prior CHD events or "CHD-risk 
equivalents" (patients with DM or multiple risk factors and 
a 10-year risk of CHD events >20%), and those with ge­
netic lipid disorders (LDL-C >220, TG > 1000, or HDL-C 
<30 mg/dL)3 

The new NCEP ATP 1II guidelines use lO-year CHD risk 
estimates to stratify risk for primary prevention patients with 
two or more CHD risk factors into LDL-C treatment goal cat­
egories to guide treatment decisions (Table 119.2).3 The risk 
estimate tools are simple and risk t:an be calculated using these 
tools in a minimal amount of time. Patients with one risk fac­
tor, or none, usually have a 10-year CHD risk of < 10%, so 
they usually do not require risk calculations. Patients with a 
IO-year CHD risk of less than 10% have a recommended goal 
LDL-C of <160 mg/dL, while those with a to-year risk of 
10% to 20% have a goal LDL-C of <130 mg/dL. For patients 
with a IO-year CHD risk of greater than 20% ("CHD-risk 
equivalents") the LDL-C goal is < 100 mg/dL, the same as 
for patients with known CHD, as the risk for future CHD is 
similar (Table 119.2). 

Medications 
The cholesterol-lowering medications are listed in Table 
119.8. Given the limited choice of medications and their 
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Table 119.8. Cholesterol.Lowering Medications 
LDL Side effects and 

Medication Dose range reduction (%) Cost special considerations 

HMG-CoA reductase 
inhibitors (statins)a 
Atorvastatin 10 mg qd min 35-38 $$$-$$$$ Note: this list is for all statins: 

(Lipitor) 80 mg qd max 50--60 Increased hepatic transaminases and 
other minor GI effects (2-3%) 

May continue if liver function tests 
(LFTs) are elevated but <2-3 times 
normal-remonitor 

Myalgias/arthralgias (2_3%)b,c 
Fluvastatin 20 mg qhs min 20--25 $$+ b,c 

(Lescol) 40 mg bid or 35-38 
80 mg XL max 

b,CLovastatin is now available as a Lovastatin 10 mg qhs min 25-30 $$-$$$$ 
generic medication 

(Mevacor) 80 mg qhs or 35-40 
40 mg bid max 

bNote: Only statin without CYP450 Pravastatin 10 mg qhs min 25-32 $$$-$$$$ 
(Pravachol) 40 mg qhs max 30--35 metabolism; less interaction with 

other meds 
Simvastatin 10 mg qhs min 35-40% $$$-$$$$ b,c 

(Zocor) 80 mg qhs max 45-50% 

Bile acid Second line for LDL-C disorders 
sequestrants Potent combination with statins 
Colestipol 4-8 g bid--tid 10--25% $$$-$$$$ May increase TG 

(Colestid) Bloating, constipation 
Cholestyramine TG may increase Interferes with some medication and 

(Questran) 5-10 g bid--tid (start moderately $$-$$$ fat-soluble vitamin absorption 
Colesevelam at a low dose) 

(Welchol) 6 capsules (3 capsules $$$$ Colesevelam has less GI toxicity 
bid or 6 qd with and may interference less with 
meal) absorption of other medications 

Psyllium 5-15 g bid-tid 0-10% Bloating, diarrhea/constipation 

Plant stanols or 
sterols (dietary 3 tablespoons of 8--15% $-$$ Minimal to no side effects 

supplement margarine tid or Weight gain may occur due to 
Benecol used as salad increased calorie intake 
Take Control dressing bid 

Niacin 
Niacin plain 500-1500 bid--tid 20--25% Flushing, dry skin, rash 

(starting dose: Glucose intolerance 
100 mg) Elevated uric acid 

Extended release Also: 50% TG $$-$$$ Dyspepsia or ulcer 
(Niaspan only Extended release, decrease, 25% Caution with diabetes, gout, history of 
SR-formulation 500--2000 mg qhs HDL-C increase gastritis or peptic ulcer 
recommended) 

Fibrates TG 50% decrease; $$-$$$ Nausea 
Gemfibrozil 600 mg bid HDL-C 5-20% Myositis (2--6%) with statins and 

(Lopid) increase; LDL-C cyclosporine 
Fenofibrate 67-201 mg qd 10% increase to 

(Tricor) 20% decrease 

aAIl statins have moderate TG lowering (15-40+%) and HDL raising (5-12%) effects. 

blncreased myositis with gemfibrozil, and possibly fenofibrate and niacin. 
cCytochrome CYP450 metabolism with interaction with other medications that are metabolized there; may result in higher statin 
levels and possible myositis andlor rhabdomyolysis. 



specificity, family physicians must be familiar with all these 
medication classes to effectively treat dyslipidemias. More 
detailed prescribing information and management principles 
are available through many current resources.3•14,16 Some of 
the medications are expensive, but cost-effective therapy is 
possible with good working knowledge of the medications.34 

Medications within each class listed in Table 119.8 have 
similar intraclass effects and side effects. However, if side ef­
fects occur, medications may be substituted within a class 
with caution, since pharmacokinetics vary. The statins pri­
marily reduce LDL-C, but also moderately reduce TG and 
raise HDL. The bile acid resins primarily lower LDL-C, but 
may exacerbate TO elevations. Plant sterols and psyllium are 
food derivatives that lower LDL-C modestly, but this effect 
can be enhanced in combination with other medications. 
Niacin is effective for elevated TO and low HDL-C, but low­
ers LDL-C only at higher doses, and is somewhat limited by 
side effects. Gemfibrozil primarily reduces TG (and subse-
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quently raises HDL-C), but may also raise LDL-C as TG is 
lowered. Fenofibrate (Tricor) is effective for TG, HDL-C, and 
LDL-C, but may also elevate LDL-C if the baseline TG is 
high (>300 mg/dL). Due to safety concerns raised in clinical 
trials, clofibrate (Atromid-S), also a fibrate, is limited to use 
for high-risk patients with hypertriglyceridemias who cannot 
take other fibrates or niacin. 14 Medications such as the statins 
and niacin have recently been shown to have effects beyond 
lipid-lowering, including antiinflammatory effects, that ap­
pear to contribute to their effectiveness in reducing CHD 
events.35 

Medication Use for Specific 
Dyslipidemia Classification 
The pattern of dyslipidemia dictates the appropriate choice of 
medication as discussed below and presented in Table 119.3 
and Fig. 119.1. 

Low HDL Combined Screening 
Results 

Elevated LDL 
LDL >130 mgldL Elevated TG HDL <40 LDL > 130 mgldL 

Lifestyle 
Treatment 

Medication 
Treatment 

TG <150 mgldL 

t 

t 
Saturated fat <7"10 

Cholesterol <200 mg 
Fiber 2()-25 g 

Plant stanolslsterols 

i-
, 

Statin 
Bile acid resin 

Plant stanDI/sterol 
Niacin or fibrate 

Psyllium 

+ 

TG >500 mgldL LDL <130 HDL <40 mgldL 
TG <150 TG >150 mgldL 

t t t 
Rule Out Secondary Causes 

t t t 
Weight loss, if neededa Exercise Weight loss/exercise 

Weight loss, if needed Total fat :530% 
Total fat 1()-20"lo Moderate fat in diet, Saturated fat <7"10 t Alcohol Emphasis on mono- Cholesterol <200 mg t Concentrated sweets unsaturated fats Fiber 2()-25 g 

t J t 
If Lipids Remain Abnormal" , , 

Fibrate Statin Niacin Niacin or reduce 
Statin LDL below 100 mgldl Niacin 

Fibrate Fish oil caps with statin Combination therapyc (high dose) 

t t t 
Follow-Up Evaluation and Treatment Adlustment 

Fig. 119.1. Oyslipidemia treatment summary. 'Exception: 
immediate medication (gemfibrozil or niacin) for patients 
with TG > 1000 mgldL due to high risk 01 pancreatitis, or 
LOL-C >220 mgldL due to genetic basis, and resistance 
to nonpharmacologic treatment after ruling out second­
ary causes. bNotes: (1) Goal LOL-C <100 with CHO/non­
coronary atherosclerosis; diabetes mellitus, 10-yr CHD­
risk >20%; (2) goal LOL-C <130 if no known CHO or 

noncoronary atherosclerosis but high risk (LOL-C >160 
mgldL with two or more risk lactors or LOL-C > 190 mgldL 
in isolation). cSee text; statins and fibrates and/or niacin 
may be used in combination with close monitoring for 
hepatitis or myositis (risk of interaction 2-6%; cerivastatin 
should not be used in combination with a librate). 
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Elevated LDL-C 

For isolated LDL-C elevations. or elevated LDL-C after TG 
is controlled with combined dyslipidemias, medications that 
primarily lower LDL-C are recommended. Statins are the most 
effective treatment. The bile acid resins, plant sterols, and psyl­
lium are modest in efficacy (5-20% mean LDL-C reductions). 
but side effects are lintited to the gastrointestinal tract. Niacin 
is a potent and inexpensive agent, especially in low-dose com­
bination with bile acid resins, but high doses are generally re­
quired to lower WL-C significantly. Estrogen may effectively 
reduce LDL-C in postmenopausal women but may also sig­
nificantly exacerbate TG elevations. Hormone replacement 
therapy currently is contraindicated in women with CHD due 
to clinical trial evidence of increased thrombotic events, 
including CHD events, in three clinical trialS.3,36 Elevated 
LDL-C in combination with elevated HDL-C in older women 
is associated with only a modestly increased risk, and nutri­
tional assessment and counseling may be adequate. 

Hypertriglyceridemias 
After secondary causes are evaluated and treated, niacin and 
gemfibrozil are the treatments of choice for TG >400 to 500 
mg/dL. It is important to realize that when TG is greater than 
400 mg/dL. TG usually must be controlled before TChol and 
LDL-C lowering can be successful. Fibrates are the treatment 
of choice for hypertriglyceridemia associated with diabetes. 
gout, gastritis, or ulcer disease due to the potential for niacin 
to exacerbate these conditions. However, patients with well­
controlled diabetes may tolerate niacin without significant 
worsening of hyperglycemia. Caution and careful monitoring 
is still advised. however. Note that if TGs are reduced with 
gemfibrozil. often the LDL-C level rises and may require ad­
ditional treatment. Fenofibrate will also be effective in these 
patients, but is more expensive. Omega-3 fish oil capsules 
(minimmn5.4 g DHA or EPA daily) also can 10werTG safely 
and effectively (though not as effectively as niacin or the fi­
brates). but may cause abdominal bloating. belching. flatu­
lence, or loose stools. Bile acid resins or estrogens mayex­
acerbate TG elevations, and estrogens, progestins, and other 
steroids are contraindicated for patients with hypertriglyc­
eridemia (TG >300-400 mgldL) because they may signifi­
cantly elevate TG and the high TG may lead to pancreatitis. 

Combined DysJipidemia 
This pattern is commonly associated with the metabolic syn­
drome and premature CHD. The treatments of choice for this 
disorder are statins, niacin, gemfibrozil, and fenofibrate. Com­
bined dyslipidemias are frequently associated with glucose in­
tolerance and gout, which are relative contraindications to 
niacin use. Fibrates may be effective but are often limited by 
a variable response of LDL-C, so treatment may require fi­
brates in combination with psyllium, a bile acid resin, or a 
low-dose statin to reduce LDL-C effectively. Statins may be 
useful if TG levels are moderately elevated but may not be 
effective if the TG level is over 300 to 400 mg/dL. Patients 
put on oral contraceptives or honnone replacement therapy 
should have baseline lipoprotein screening and follow-up test­
ing to ensure that triglycerides are not significantly elevated 

Low HDL-C 

The only medication that effectively raises isolated low 
HDL-C «40 mg/dL) is niacin'7 Isolated HDL-C deficiencies 
are slow to respond to treatment. if they respond at all. Patients 
with documented atherosclerosis or a high-risk family profile 
with low HDL-C may be candidates for a prolonged trial oflow­
to moderate-dose niacin (250-500 mg bid) to detennine ifHDL­
C can be increased without significant side effects. Many stud­
ies demonstrate CHD event reduction by lowering LDL-C be­
low target levels with statins when HDL-C cannot be raised. 4.5.7 

Combination Therapy 
Combining medications to treat cholesterol may be effective 
when a single agent is insufficient, or to reduce the dosage 
and side effects of a single medication. Combinations of a 
statio or other medication that reduces lipoprotein production 
(i.e .• niacin or fibrate) with a medication that reduces bile acid 
reabsorption (bile acid resin, a plant stanol or sterol, or psyl­
lium) are synergistic in reducing LDL-C levels. Other statins 
can be combined with niacin or fibrates, but careful educa­
tion of the patient about identifying and reporting myalgia 
symptoms is needed, as are more frequent follow-up visits 
(every 3 to 4 months) to monitor blood chemistry. Combina­
tions of either gemfibrozil or niacin with fluvastatin, prava­
statin, or simvastatin increases the risk of myositis to 1 % to 
2% and combinations with lovastatin increase myositis risk 
to 5% to 6%. 

Monitoring Medications 
Patients on medications should be monitored every 4 to 6 
weeks to adjust medication doses and evaluate side effects 
until lipid goals are reached. Evaluations of liver function 
and the lipoprotein profile are appropriate monitoring tests. 
Levels of liver function tests such as alanine aminotrans­
ferase (AL T) or aspartate aminotransferase (AST) that are 
less than two to three times nonnal and that are not pro­
gressive can be tolerated with the use of cholesterol med­
ications, especially the statins. More frequent monitoring is 
recommended for those with severe underlying clinical dis­
ease, with liver enzyme elevations or underlying liver dis­
ease, on combination cholesterol therapy, or taking other 
medications that could interact to cause drug-induced hepa­
titis. Most of the cholesterol medications are metabolized in 
the liver, with the exception of those that are not absorbed 
(e.g., resins, stanols, or sterols), and fibrates, which have 
mixed hepatic and renal metabolism. Due to frequent benign 
elevations of creatinine kinase (CK) that occur from physi­
cal activity, CK levels are only recommended if patients com­
plain of generalized myalgias. When the lipoprotein levels 
reach treatment goals, monitoring every 4 to 6 months is ap­
propriate to assess side effects and laboratory studies, and to 
verify diet and medication adherence. Since dyslipidemias 
are an asymptomatic condition, an initial visit 4 to 6 weeks 
after initiation of therapy provides an opportunity for valu­
able patient feedback on medication effectiveness. If patients 
do not get feedback within that time frame, there is a sig­
nificant drop in medication adherence. 3 
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120 
Diabetes Mellitus 

Charles Kent Smith, John P. Sheehan, and Margaret M. Ulchaker 

Diabetes mellitus (DM) affects 12 million to 15 million indi­
viduals in the United States, incurring an immense cost in 
tenns of morbidity and premature death. The most prevalent 
form, type 2 DM, previously called adult-onset DM, has racial 
preponderances, female predilection, and strong associations 
with obesity. During the 19808 there was a revolution in DM 
management with the advent of home blood glucose moni­
toring devices, human insulin, and reliable laboratory mark­
ers of long-tenn glycemic control. Additionally, published 
national and international standards of care have been dis­
seminated directly to patients and physicians, heightening the 
importance of adequate care and glycemic control to mini­
mize devastating long~term complications. 1,2 Table 120.1 de­
scribes diagnostic criteria for diabetes mellitus, impaired glu­
cose tolerance, and gestational diabetes. 

Heightened clinical awareness of the genetics and predis­
posing factors should foster early diagnosis and adequate 
metabolic control of the type 2 patient. In contrast, the type 
1 DM patient generally presents with a more precipitous clin­
ical picture of ketoacidosis. Declining islet cell secretory func­
tion is more gradual, however, and can evolve over a lO-year 
period. Understanding the autoimmune nature of islet de­
struction has led to experimental protocols attempting to in­
terrupt this process. Occasionally, there is diagnostic confu­
sion owing to a lack of a family history, the absence of 
significant ketosis, and the absence of significant obesity and 
other diagnostic hallmarks. The measurement of C-peptide 
levels, islet cell antibodies, and glutamic acid decarboxylase 
(GAD) antibodies provides useful diagnostic c1arification.3 

C-peptide is the fragment produced when proinsulin, produced 
by the islets of Langerhans, is cleaved to produce insulin. For 
every molecule of insulin produced, a molecule of C-peptide 
has to exist; therefore, C-peptide is a marker of endogenous 
insulin production. Measurement of a C-peptide level is very 
useful in documenting insulin secretory capacity in the in­
sulin-treated individual, in whom an insulin level would meas-

ure both endogenous and exogenous insulin. Careful clinical 
follow-up can clarify evolving absolute insulin deficiency 
even in the absence of these laboratory markers. 

Pathophysiology 
Previously, type 1 DM was considered to be an acute event. 
Viral associations were invoked with regard to the seasonal 
trends in its incidence. However, patients can have markers of 
islet destruction in the form of islet cell antibodies for up to 10 
years prior to the development of overt DM. Islet cell, insulin, 
and GAD autoantibodies, along with the loss of first-phase in­
sulin secretion in response to an intravenous glucose tolerance 
test, are highly predictive of evolving type 1 DM.4 Attempts to 
interrupt this autoimmune process with immunosuppressive 
agents havc becn tried with some encouraging results, but tox­
icity remains a concern. Insulin has been given to experimen­
tal animals that have autoimmune islet destruction without overt 
DM in an attempt to suppress the autoimmune process. A pi­
lot study of 12 patients demonstrated exciting promise for clin­
ical applicability of this approach in humans.5 However a na­
tionwide clinical trial of prophylactic insulin in individuals at 
high risk to develop type 1 DM disappointingly showed no ef­
fect on the rate of progression to type 1 DM. A group of in­
vestigators in Edmonton, Alberta, Canada have treated seven 
patients with type 1 DM with islet cell transplantation. These 
patients who are initially on triple immunosuppression therapy 
have normal ambient glucose levels. However, on intravenous 
glucose tolerance testing, they have impaired glucose tolerance. 
The key to islet cell transplantation is developing safe im­
munosuppressives or modifying the process to eliminate the 
need for immunosuppressives.fi 

In contrast, type 2 DM is associated with genetic predis­
positions, advancing age, obesity, and lack of physical exer­
cise. The importance of caloric intake and energy expendi-
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Table 120.1. Diagnostic Criteria for Diabetes Mellitus, Impaired Glucose Tolerance, and Gestational Diabetes 

Nonpregnant adults 
Criteria for diabetes mellitus: Diagnosis of diabetes mellitus in nonpregnant adults should be restricted to those who have 
one of the following: 

Fasting plasma glucose <==126 mg/dL. Fasting is defined as no caloric intake for at least 8 hours. 
Symptoms of diabetes mellitus (such as polyuria, polydipsia, unexplained weight loss) coupled with a casual plasma 

glucose level of <==200 mg/dL. Casual is defined as any time of day without regard to time interval since the last meal. 
2-hour postprandial plasma glucose ;:::200 mgldL during an oral glucose tolerance test. The test should be performed by 

World Health Organization criteria using a glucose load containing the equivalent of 75 g anhydrous glucose dissolved 
in water. 

Note: In the absence of unequivocal hyperglycemia with acute metabolic decompensation, these criteria should be 
confirmed by repeat testing on a second occasion. The oral glucose tolerance test is not recommended for routine clinical use. 

Criterion for impaired glucose tolerance: 2-hour postprandial plasma glucose ;:::140 mgldL and =::;199 mgldL during an oral 
glucose tolerance test. The test should be performed by World Health Organization criteria using a glucose load containing 
the equivalent of 75 g anhydrous glucose dissolved in water. 

Pregnant Women 
Criteria for gestational diabetes: After an oral glucose load of 100 g, gestational diabetes is diagnosed if two plasma glucose 
values equal or exceed: 

Fasting: 105 mgldL 
1 Hour: 190 mgldL 
2 Hour: 165 mgldL 
3 Hour: 145 mgldL 

Source: Clinical practice recommendations: 2001.1 

lure has been clearly established7 Although type 2 DM is a 
syndrome of insulin resistance and islet secretory defects, in 
any given individual it is not possible to define the degree of 
insulin resistance versus secretory defects with any precision. 
The earliest metabolic defect found in first-degree relatives 
of individuals with type 2 DM is defective skeletal muscle 
glucose uptake with later increased insulin resistance at the 
level of the liver and resultant uncontrolled hepatic glucose 
output. The ensuing hyperglycemia can have a toxic effect 
called glucotoxicity on the islets, resulting in secondary se­
cretory defects with declining insulin secretion and self­
perpetuating hyperglycemia. Hyperglycemia may also down­
regulate glucose transporters. To become hyperglycemic, insulin 
secretion must be insufficient to overcome the insulin resist­
ance; it has been estimated that insulin secretory capacity is 
reduced by 50% at the time of diagnosis with type 2 DM' It 
is unclear whether secretory defects or insulin resistance is 
the primary defect even for type 2 DM. Patients may exhibit 
many abnormalities, including loss of first-phase insulin se­
cretion and loss of the pulsatility of insulin secretion.9- 12 Ad­
ditionally, both men and women tend to have abdominal obe­
sity, which is associated with hyperinsulinemia and insulin 
resistance. 13 Type 2 DM is a syndrome not only of disordered 
glucose metabolism but also of lipid metabolism; many pa­
tients have a concurrent dyslipidemia manifesting elevations 
in serum triglycerides, depressions in high-density lipoprotein 
(HDL) cholesterol, and marginal increases in total cholesterol. 
This dyslipidemia results from uncontrolled hepatic very low 
density lipoprotein (VLDL) secretion and defective clearance 
of lipoprotein molecules. The associations of hyperinsuline­
mia and insulin resistance with essential hypertension have 
been documented14 along with the marked tendency for 
patients with essential hypertension to develop DM and the 
converse-patients with type 2 DM developing essential hy­
pertension. A central unifying hypothesis focuses on hyper-

insulinemia and insulin resistance being primary metabolic 
aberrations that result not only in hyperglycemia but also hy­
pertension and dyslipidemia. Thus our current understanding 
of type 2 DM and the cardiodysmetabolic syndrome, formerly 
known as syndrome X" (hyperinsulinemia, dyslipidemia, hy­
pertension, and hyperglycemia) highlights the important is­
sue not only of primary prevention of type 2 DM but also sec­
ondary prevention. 

Importance of Glycemic Control 
The relation between microvascular complications of DM and 
glycemic control has been debated for decades. Many stud­
ies suggested an association between poor long-term glycemic 
control and retinopathy, neuropathy, and nephropathy. Un­
fortunately, many of these studies were not randomized, and 
the role of genetic factors was unclear. However, positive 
trends with glycemic control had been described. Small hu­
man studies and several animal studies link sustained meta­
bolic control to the prevention of complications. One study 
showed, however, that early poor control despite later good 
control results in diabetic complications. 16 The Diabetes Con­
trol and Complications Trial (DCCT) in individuals with type 
I DM proved the profound impact of intensive therapy on re­
ducing the risk of microvascular complications.17 Decades of 
questions about the glucose hypothesis are therefore finally 
answered, with the obvious recommendation that most indi­
viduals with type I DM be treated with intensive therapy. A 
potential negative aspect of attempts to achieve optimum 
glycemic control by intensive insulin therapy is the potential 
for severe hypoglycemia. An educated and motivated patient 
working with a multidisciplinary health care team can sig­
nificantly reduce the risk of this. Glycemic goals may need 
to be modified in the individual with poor hypoglycemia 
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awareness. The United Kingdom Prospective Diabetes Study clinical nephropathy but also a marker for greatly increased 
(UKPDS), a 20-year prospective study in type 2 DM, demon- cardiovascular risk in both type 1 and type 2 patients.22,23 Mi­
strated that both intensive glycemic control and intensive croalbuminuria can be conveniently measured in spot urine 
blood pressure control reduced the risk of microvascular and specimens or by overnight albumin excretion rates,24 rather 
macrovascular complications of DM.18-2o Excellent meta- than the more cumbersome 24-hour urine collection. 
bolic control as defined by nonnal hemoglobin Ale (HbA1e) 
levels without significant hypoglycemia is an achievable goal. 

Defining Control 
The definition of DM control has varied. During the bygone 
era of urine testing, predominantly negative urine tests were 
indicative of good glycemic controL However, because blood 
glucose can be twice nonnal in the absence of glycosuria, 
urine glucose monitoring is now outmoded. Home blood glu­
cose monitoring (HBGM) provides positive feedback of daily 
glycemic control to patients and physicians. Patients engaged 
in intensive insulin therapy can monitor themselves four to 
ten times per day and make adjustments in their regimen to 
optimize blood glucose control. The precision and accuracy 
of the home units has improved considerably, as has the sim­
plicity and duration of the test. Some systems enable users to 
obtain the blood sample from the foreann. Each system has 
its inherent weaknesses and limitations in such areas as blood 
volume, timing, hematocrit, temperature, and humidity. It is 
important that patients adhere strictly to the manufacturers' 
guidelines because attention to proper calibrations, strip han­
dling, and ongoing maintenance are critical. Minimally inva­
sive HBGM is the wave of the future, with the Glucowatch 
Biographer being the first to reach market. The HbA Ie, the 
marker of long-tenn glycemic control, measures the degree 
of glycosylation of the Ate subfraction of hemoglobin and re­
flects the average blood glucose over the preceding 60 to 90 
days. It also allows for identification of possible falsification 
of or errors in HBGM results. It is a useful motivating tool 
for patients; it often becomes a perceived challenge to reduce 
the result within the constraints of hypoglycemia. The Na­
tional Glycosylated Hemoglobin Standardization Program is 
responsible for standardizing and correlating various assays 
to the DCCT methodology.21 

Hemoglobinopathies can skew HbA le results, and can be 
detected via inspection of the chromatograms in the labora­
tory. The American Diabetes Association recommends that 
the HbAle be perfonned at least two to four times per year 
in all patient~. Given that the DCCT demonstrated a linear re­
lation between the HbA l(; (all the way into the nonnal, non­
diabetic range) and microvascular complication risk, the ideal 
is therefore normalization of the HbAale within the constraints 
of hypoglycemia. In addition to markers of glycemic control, 
it is critical to monitor other clinical parameters. Annual lipid 
profiles are an integral part of overall DM care in view of the 
high prevalence of dyslipidemia especially in the patient with 
type 2 DM. In type 1 DM patients, lipid disturbances are un­
common unless patients are in poor glycemic control, have a 
familial dyslipidemia, or have renal insufficiency, Markers of 
nephropathy are also important to measure. The earliest 
marker, microalbuminuria, is not only a forerunner of overt 

Patient Education 
Patient attention to management principles decidedly affects 
short-tenn metabolic control and ultimately has an impact on 
long-term complications. The interactions of patients with 
registered nurses and dietitians (preferably certified diabetes 
educators) are critical. The presence of family members and 
significant others during the educational sessions is vital to a 
successful outcome. Education must encompass a compre­
hensive understanding of the pathophysiology of DM and its 
complications and the importance of attaining and sustaining 
metabolic controL Accurate HBGM is critical; after initial in­
struction, periodic reassessment of perfonnance technique 
helps to ensure continued accuracy. The results stored in the 
memory of most meters can be downloaded to a computer, 
via a meter-specific computer program. However, the tradi­
tional written glucose log actually provides more infonnation 
when an educated, motivated patient records glucose results, 
times of day, medication administered, and notes regarding 
activity and other variables. Education must also focus on di­
etary principles. For individuals wilh diabetes, the current di­
etary recommendations are a diet containing at least 50% of 
the calories from carbohydrate, less than 30% fat, and 20% 
or less protein. Caloric requirements are based on ideal body 
weight (IBW)-not actual body weight. We calculate IBW 
by the Hamwi fonnula. 25 

Women 
100 pounds for 5 feet 
5 pounds for every additional inch 
Example: Woman 5'3" = 115 pounds IBW 

Men 
106 pounds for 5 feet 
6 pounds for every additional inch 
Example: Man 5'8" = 154 pounds IBW 

Based on anthropometric measures, 10% may be subtracted 
or added based on small body frame or large body frame, re­
spectively, 

Basal caloric requirements then are as follows. 

Woman 5'3": IBW ~ lIS pounds 
115 X 10 kcal ~ 1150 kcal/day 

Add 300 to 400 kcal/day for moderate to strenuous activity. 
Subtract 500 kcal/day for 1 pound per week weight loss. 

Because individuals with DM type 2 are generally hyper­
insulinemic, diet prescriptions for weight loss and mainte­
nance require a lower caloric level than previously mentioned. 
The activity factor in kilocalories (300-400 kcal/day) can be 



modified in these individuals. For the type 2 DM patient, 
caloric restriction is of major importance. In contra"t, diet for 
the type I DM patient should involve careful consistency of 
carbohydrate intake. Achieving this degree of dietary educa­
tion generally requires several sessions with a dietitian/ 
nutrition specialist. Dietary principle:;. are an ongoing exer­
cise, and eradication of myths and misconceptions is a major 
task. Unfortunately, many patients still perceive that "sugar­
free" implies carbohydrate-free and that "sugar-free" foods 
cannot affect blood glucose control. This belief fails to rec­
ognize the monomer/polymer concept and the fact that most 
carbohydrates are ultimately digested into glucose. Tn addi­
tion to maintaining carbohydrate com.istency, patients mu~t 
learn carbohydrate augmentation for physical activity in the 
absence of insulin reduction. Patients also need instruction on 
carbohydrate strategies for dealing with intercurrent illness 
when the usual complex carbohydrate may be substituted with 
simple carbohydrate. Although it has long been said that diet 
is the cornerstone of DM management,26 effective DM di­
etary education is still problematic owing to lime constraint5 
and reimbursement problems. 

Insulin-treated patients must be aware of the many facets 
of insulin therapy. Accurate drawing-up and mixing of insulin 
is an assumption that is often not founded in reality. Site se­
lection, consistency, and rotation are crucial. Insulin absorp­
tion is most rapid from the upper abdomen; the arm~, legs, 
and buttocks, respectively, are next. We find that administer­
ing the premeal insulin in the abdomen optimiLes postmeal 
control (assuming the use of lispro, insulin aspart, or regular 
insulin). In contrast, the buttocks, as the slowest absorption 
site, is not a good choice for premeal injections. However, 
the lower buttocks b an ideal site for bedtime injections of 
intermediate-acting insulin rneutral protamine Hagedorn 
(NPH)/lenteJ to minimize nocturnal hypoglycemia. Haphaz­
ard ~ite selection and rotation can lead to erratic glycemic 
control. Because of the variability in absorption among sites, 
we suggest site consistency-using the same anatomic site at 
the same time of day (all breakfast injections in the abdomen, 
all dinner injections in the arms, all bedtime injections in the 
lower buttocks). Broad rotation within the sites is important 
to eliminate 10callipohypertrophyY The fast-acting insulin 
analogues, lispro with its peak action 1 hour postinjection and 
the new insulin aspart with its peak action 30 to 90 minutes 
postinjection, significantly improve postprandial glycemic 
control. This facilitates insulin injection timing as it is injected 
o to 10 minutes premeal. In contrast, regular insulin requires 
premeal timing of insulin injections (generally 30 minutes) to 
optimize postprandial glycemic control, as its peak effect is 
3 to 4 hours after injection. Patient~ need a comprehensive 
perspective on insulin adjustments2!) for hyperglycemia, al­
tered physical activity, illness management, travel, and alco­
hol consumption. 

Patients need education On the pathophysiology, preven­
tion, and treatment of microvascular complications. Educa­
tion on macrovascular risk factors and their modification for 
prevention of cardiovascular, cerebrovascular, and peripheral 
vascular disease is also critical. Patients can have a consid­
erable impact on decreasing foot problems and amputations 

120. Diabetes Mellitu<; 1013 

with simple attention to hygiene (avoidance of foot soaks), 
daily foot inspection, and the use of appropriate footwear. 
These measures can greatly reduce the incidence of trauma, 
sepsis, and ultimately amputations.29 

Diabetic Complications 
Complications of DM include those that are specific to DM 
and those that are nonspecific but are accelerated by the pres­
ence of DM. The microvascular complications of DM are 
diabetes specific-the triad of retinopathy, neuropathy, 
and nephropathy. Macrovascular disease-atherosclerosis­
a common complication in patients with DM, is not specific 
to DM but is greatly accelerated by its presence, A major mis­
conception among patients and even physicians is that the com­
plications of DM tend to be less severe in patients with type 
2 DM. Patients with type 2 DM or impaired glucose tolerance 
have greatly accelerated macrovascular disease and also suf­
fer significant morbidity from microvascular complications. 

Retinopathy 
Retinopathy, the commonest cause of new-onset blindness 
during middle life, is broadly classified as nonproliferative 
(background) and proliferative. In addition, macular edema 
may be present in either category. Macular edema is charac­
terized by a collection of intraretinal fluid in the macula, with 
or without lipid exudates (hard exudates), In nonproliferative 
retinopathy, ophthalmoscopic findings may include microa­
neursyms, intraretinal hemorrhages, and macular edema. In 
more advanced nonproliferative retinopathy, cotton wool 
spots reflecting retinal ischemia can be noted. In proliferative 
retinopathy, worsening retinal ischemia results in neovascu­
larization, preretinal or vitreous hemorrhage and fibrous tis­
sue proliferation. Macular edema can also occur in prolifera­
tive retinopathy. Early diagnosis and treatment with laser 
therapy has been shown to be vision sparing in patients with 
macular edema andlor proliferative retinopathy. Several stud­
ies clearly document the importance of annual examinations 
by an ophthalmologist for all patients.3o Good visual acuity 
does not exclude significant retinal pathology; unfortunately, 
many patients, and health care providers alike, believe good 
visual acuity implies an absence of significant retinal disease. 

Neuropathy 
Diabetic neuropathy is discussed in Chapter 67. The clinical 
spectrum of diabetic neuropathy is outlined in Table 120.2. 

Nephropathy/Hypertension 
Diabetic nephropathy may first manifest a:') microalbuminuria, 
detected on a spot urine detetmination or by the timed 
overnight albumin excretion rate. The presence of microal­
buminuria should alert the patient and physician to the need 
for stringent glycemic control; such control has been shown 
to decrease the progression from microalbuminuria to clini­
cal proteinuria and attendant evolution of hypertension. Hy­
pertension increases the rate of deterioration of renal function 
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Table 120.2. Classification of Diabetic Neuropathy 
Type Signs and symptoms 

Sensory peripheral 
polyneuropathy 

Autonomic 

Mononeuropathy 

Amyotrophy 

Radiculopathy 

Pai n and dysesthesia 
Glove and stocking sensory loss 
Loss of reflexes 
Muscle weakness/wasting 
Orthostatic hypotension 
Gastroparesis, diarrhea, atonic bladder, 

impotence, anhidrosis, gustatory 
sweating, cardiac denervation on 
ECG 

Cranial nerve palsy 
Carpal tunnel syndrome 
Ulnar nerve palsy 
Acute anterior thigh pain 
Weakness of hip flexion 
Muscle wasting 
Pain and sensory loss in a dermatomal 

distribution 

in patients with DM. and aggressive treatment is mandatory. 
The Captopril Diabetic Nephropathy Study demonstrated that 
treatment with the angiotensin-converting enzyme inhibitor 
(ACE!) captopril was associated with a 50% reduction in the 
risk of the combined end points of death, dialysis, and trans­
plantation in macroproteinuric (>500 mg/24 hr) type I DM 
patients. Overall, the risk of doubling the serum creatinine 
was reduced by 48% in captopril-treated patients. The bene­
ficial effects were seen in both normotensive and hyperten­
sive patients such that captopril at a dose of 25 mg po tid is 
approved for use in normotensive proteinuric (>500 mg/24 
hr) type I DM patients." !n light of this and other studies in 
both type I and type 2 DM patients, the use of ACE! for pre­
vention of progression of microalbuminuria and macroalbu­
minuria is recommended, unless there is a contraindication. 
For antihypertensive therapy ACE! is the antihypertensive of 
choice, unless contraindicated, given the data not only in 
nephropathy but also in retinopathy. The recent Heart Out­
comes Prevention Evaluation (HOPE) study demonstrated a 
reduced risk of microvascular and macrovascular events in 
individuals with DM treated with the ACE! rantipri1.32.33 

Given the macrovascular benefits alone, we should proba­
bly be looking for reasons not to prescribe ACEIs, rather than 
reasons to prescribe them. In patients intolerant of ACEls due 
to cough, angiotensin receptor blockers and calcium channel 
blockers are good alternatives in light of data that show de­
creasing proteinuria with many of these agents over and above 
that achievable with conventional antihypertensive therapy. 
Additionally, beta-blockers have a favorable metabolic and 
side-effect profile. Avoidance of excessive dietary protein in­
take is also important, as excessive dietary protein may be 
involved in renal hypertrophy and glomerular hyperfiltration. 
Strict glycemic control even over a 3-week period can de­
crease renal size (as seen on ultrasonography) and decrease 
the hyperfiltration associated with amino acid infusions to lev­
els comparable to those of normal, non-DM individuals.34 Na­
tionwide clinical trials with pimagedine (an inhibitor of pro­
tein glycosylation and cross-linking) in diabetic nephropathy 

were discontinued due to adverse events and efficacy issues. 
Newer generation inhibitors of glycosylation and cross-link­
ing are under clinical development. 

Patients with DM in general are salt-sensitive, having di­
minished ability to excrete a sodium load with an attendant 
rise in blood pressure; therefore, avoidance of excessive 
dietary sodium intake is important. Hyperinsulinemia and in­
sulin resistance are also important in the genesis of hyper­
tension, with insulin-resistant patients having higher circu­
lating insulin levels to maintain normal glucose levels. Asso­
ciated with this insulin resistance and hyperinsulinemia is the 
occurrence of elevated blood pressures even in nondiabetic 
individnals. Insulin is antinatriuretic and stimulates the sym­
pathetic nervous system; both mechanisms may be important 
in the genesis of hypertension. Hypertension exacerbates 
retinopathy, nephropathy, and macrovascular disease and 
must be diagnosed early and managed aggressively. When 
lifestyle modifications fail to control blood pressure, the phar­
macologic agent chosen should be not only efficacious but 
kind to the metabolic milieu. Diuretics are very useful in ede­
matous states. Beta-blockers have an important role in the 
post-myocardial infarction/anginal patient and in the heart 
failure patient. The benefits of beta-blockade in these patients 
outweigh the theoretical problems of masking of hypo­
glycemia, delay in recovery of hypoglycemia, and the wors­
ening of insulin resistance. ACEls inhibitors are a good choice 
in the proteinuric patient; calcium channel blockers are a good 
choice for the angina patient. Alpha-blockers are a good 
choice in the patient with benign prostatic hyperplasia, how­
ever, they are generally not used as monotherapy given the 
data suggesting increased risk of congestive heart failure.35 

Monotherapy of hypertension is frequently unsuccessful, es­
pecially in the setting of nephropathy, such that combination 
therapy is frequently needed with special attention to under­
lying concomitant medical problems (see Chapter 75). 

Macrovascular Disease 
Macrovascular disease is the major cause of premature death 
and considerable morbidity in individuals with DM, espe­
cially those with type 2 DM. Conventional risk factors for 
macrovascular disease warrant special attention in DM; they 
include smoking, lack of physical activity, dietary fat intake, 
obesity, hypertension, and hyperlipidemia. Correction and 
control of hyperlipidemia through improved metabolic con­
trol and the use of diet or pharmacotherapy are mandatory for 
the DM patient. The National Cholesterol Education Program 
guidelines36 are of special importance to the diabetic, as are 
the American Diabetes Association guidelines l for the treat­
ment of hypertriglyceridemia, with pharmacotherapy now be­
ing indicated for patients with persistent elevation in triglyc­
erides above 200 mgIdl.. LDL cholesterol lowering has been 
demonstrated to confer greater coronary event risk reduction 
and mortality reduction in diabetic patients than in nondia­
betic patients. DM is one of the few diseases in which women 
have greater morbidity and mortality than men, especially in 
terms of macrovascular disease, with black women bearing 
the greatest load. 



Fool Problems 
Foot problems in the diabetic are a major cause of hospi­
talization and amputations. They generally constitute a com­
bination of sepsis, ischemia, and neuropathy. The presence 
of significant neuropathy facilitates repetitive trauma with­
out appropriate pain and ultimately nonhealing. Addition­
ally, neuropathy may mask manifestations of peripheral vas­
cular disease (PVD) (e.g., claudication and rest pain) such 
that patients may have critical ischemia with minimal symp­
toms. Therefore, PVD may be difficult to diagnose on the 
usual clinical grounds alone. Not only may neuropathy mask 
clinical symptoms, the clinical signs may he somewhat con­
fusing. Patients with less severe neuropathy may exhibit cold 
feet related to arteriovenous shunting, and patients with 
more severe neuropathy may exhibit cutaneous hyperemia 
related to autosympathectomy. Noninvasive vascular testing 
along with clinical evaluation is helpful for the diagnosis 
and management of PVD. Calcific medial arterial disease is 
common and can cause erroneously high blood pressure 
recordings in the extremities, confusing the assessment of 
the severity of PVD. Severe ischemia with symptoms and 
nonhealing wounds generally requires surgical intervention. 
Milder symptoms and disease may respond favorably to en­
hanced physical activity and the use of one of the hem­
orheologic agents-pentoxifylline or cilostazol. Appropriate 
podiatric footwear and management are important to both 
ulcer healing and prevention of repetitive trauma.29,37 Early 
PVD can readily be detected by ankle-brachial indices us­
ing a hand-held Doppler. A reduced ankle-brachial index at 
the posterior tibial artery in isolation has been demonstrated 
to be an important marker, conferring a 3.8-fold increased 
risk of cardiovascular death. 

Achieving Glycemic Control 
A recent consensus conference of the American College of 
Endocrinology issued revised goals for glycemic control fo­
cusing on an HbA,o <6.5% and a fasting blood glucose <110 
mg/dL. These new goals are in line with the International Di­
abetes Federation standards, which in tum are in accord with 
the clinical trials data. 

Table 120.3. Commonly Used Physiologic Insulin Programs 
Insulin program Breakfast 

Basal-bolus humalowregular H/R + U 
and bid ultralente 

Basal-bolus humalog and 
insulin glargine 

Tid: Humalog and NPH/lente 
Qid: Humalowregular, ultralente 

and NPH/lente 
Qid: regular and NPHllente 

H/R 

H/R + NIL 
H/R + U 

R 

aDo not mix insulin glargine with any other insulin in a syringe. 
bGive injection in lower buttocks. 
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Type 1 DM 
Optimal management of type 1 DM requires an educated, mo­
tivated patient and a physiologic insulin regimen. The major 
challenge is physiologic insulin replacement matched to di­
etary carbohydrate with appropriate compensation for vari­
ables such as exercise. Physiologic insulin replacement in­
volves intensive insulin therapy with multiple injections (three 
or more per day) or the use of continuous subcutaneous in­
sulin infusion (CSll) pumps. Several regimens have been uti­
lized to achieve glycemic control (Table 120.3). The con­
ventional split-mix regimen combining lispro/regular and an 
intermediate-acting insulin in the morning before breakfast 
and in the evening before supper is antiquated. Its major 
limitation is nocturnal hypoglycemia from the pre-supper in­
termediate-acting insulin when stringent control of the fast­
ing blood glucose is sought. This regimen was one of those 
used in the conventional group in the OCCT and was inferior 
at reducing the risk of complications. 

Taking the split-mix regimen and then dividing the evening 
insulin dose-delivering lispro/regular insulin before supper 
and the intermediate-acting insulin at bedtime-can afford a 
significant reduction in the risk of nighttime hypoglycemia.38 

Most patients require 0.5 to 0.8 unitslkg body weight to 
achieve acceptable glycemic control. There are numerous op­
tions for dosing insulin in an intensive therapy regimen. One 
option is to distribute two thirds of the insulin in the morn­
ing and one third of the insulin in the evening, with (1) one 
third of the moming dose being lispro/regular and two thirds 
being intennediate-acting insulin; (2) 50% of the evening in­
sulin as lisprolregular insulin before supper; and (3) the re­
maining 50% as intermediate-acting insulin at bedtime (10 
P.M. to 1 A.M.). These doses are modified according to indi­
vidual dietary preferences and carbohydrate distribution. See 
Table 120.3 for other options. 

Additionally, patients need algorithms to adjust their in­
sulin for hyperglycemia, varying physical activity, and inter­
current illnesses. These individualized algorithms are based 
on the uniUkg insulin dose. Many episodes of severe hypo­
glycemia occur in the context of unplanned physical activity 
and dietary errors; likewise, many episodes of ketoacidosis 
occur during episodes of minor intercurrent illness. For phys­
ical activity, a reduction in insulin dosage of I to 2 units per 

Lunch Dinner Bed 11 0 p.M.-l A.M.) 

H/R H/R+ U 0 

H/R H/R G' 

H/R N/Lb 

H/R H/R N/Lb 

R R N/Lb 

H = humalog; G = glargine; L = lente; N = NPH; R = regular; U = ultralente. 
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20 to 30 minutes of activity generally suffices pending the in­
tensity of the activity. The other option is to augment carbo­
hydrate intake (i.e., 15 g carbohydrate prior to every 20-30 
minutes of activity). During illness it is important that patients 
appreciate the fact that illness is a situation of insulin resist­
ance and that all of the routine insulin should be administered. 
Carbohydrate from meals and snacks may be substituted as 
simple carbohydrate in the form of liquids such as juiees and 
regular ginger ale. It is important that the treatment regimen 
is individualized and that therapeutic options for insulin ad­
ministration are discussed with each patient. In this way, pa­
tients' lifestyles can be accommodated and appropriate insulin 
regimens tailored.28 For example, using a basal-bolus regi­
men with ultralente or insulin glargine, it is possible to delay 
the lunchtime injection pending the patient's time constraints; 
furthertnore, the insulin dose can be adjusted depending on 
carbohydrate intake and physical activity. Inhaled quick-act­
ing insulin is under clinical investigation. Concerns exist, 
however, about the vasodilatory properties of insulin and the 
theoretical potential for pulmonary hypotension and pul­
monary edema, especially in patients with cardiac dysfunc­
tion.39 In some individuals, a lunchtime injection is not fea­
sible. A schoolchild or a person engaged in construction work 
might find it difficult to accommodate a prelunch insulin in­
jection and might be better off with a morning intennediate­
acting insulin to cover the lunchtime carbohydrate intake, with 
lisprolreguiar insulin being taken to cover the breakfast car­
bohydrate intake as a combined prebreakfast dose. 

Severe hypoglycemia in the well-educated, adherent, mo­
tivated patient on a physiologic insulin regimen is uncom­
mon. Most severe hypoglycemic episodes are explained on 
the basis of diet or exercise and insulin-adjustment errors.4O 

The individual who is attempting to achieve true euglycemia, 
however, is at risk for periodic easily self-treated hypo­
glycemia. See Table 120.4 for management strategies. For the 
individual with type I DM who has been educated thoroughly, 
is on a physiologic insulin regimen with an agreed diet plan, 
and has algorithms for illness and physical activity, failure to 
attain the desired degree of glycemic control is largely related 
to psychosocial variables or, occasionally, altered and unpre­
dictable insulin kinetics. 

Type 2 DM 
In most instances, type 2 DM is a syndrome of insulin re­
sistance coupled with variable secretory defects, both of 
which can be compounded by glucotoxicity. As insulin re­
sistance is related to genetic factors, obesity, and sedentary 
lifestyle, the mainstay of treatment for the type 2 DM patient 
is correction of insulin resistance through diet and exercise 
and reversal of glucotoxicity acutely through reestablishment 
of euglycemia. Many patients still perceive themselves to be 
more absolutely insulin-deficient than insulin-resistant and 
are willing to accept insulin therapy as a compromise in the 
context of failed weight loss efforts. Additionally, many pa­
tients perceive pharmacotherapy to be equivalent to a diet aod 
exercise regimen alone, assuming the desired degree of 
glycemic control is achieved. Chronic nonadherence to a diet 
regimen with resultant failure of weight loss or progressive 
obesity frequently leads to mislabeling the patient as a ''brit­
tle diabetic." It is important to avoid premature and unneces­
sary insulin therapy in these individuals and to stress to them 
the importance of diet and exercise as the most physiologic 
approach to controlling their metabolic disorder. 

Pharmacotherapy for Type 2 DM 
Pharmacotherapy for type 2 DM can be directed at (I) de­
creasing insulin resistance and increasing insulin sensitization 
(metforotin hydrnchloride and the thiazolidinediones), (2) in­
terferenee with the digestion and absorption of dietary car­
bohydrate (a-glucosidase inhibitors), (3) augmentation of in­
sulin secretion and action (sulfonylureas, repaglinide, and 
nateglinide), aod (4) insulin therapy (Table 120.5). 

Decreasing Insulin ReSistance/Increasing 
Insulin Sensitivity 

Metforotin hydrnchloride aod the thiawlidinediones work via 
different mechartisms. Metforotin mainly inhibits the uncon­
trolled hepatic glucose production, while the thiazolidine­
diones mainly enhance skeletal muscle glucose uptake-the 
earliest defect in evolving type 2 DM. 

MetfOrtnin (Glucophage), a true insulin sensitizer, decreases 
hepatic glucose production and enhances peripheral glucose 

Table 120.4. Hypoglycemia Management Strategies 
Causes 

Insulin/OHA overdose 
Carbohydrate omission 

Missed/late meal 
Missed/late snack 

Uncompensated 
activity/exercise 

Signs and symptoms 

Sympathomimetic 
Coldness 
Clamminess 
Shaking 
Diaphoresis 
Headaches 

Neuroglycopenic 
Confusion 
Disorientation 
Loss of consciousness 

Treatment 

Conscious--15 g 
Simple carbohydrate 

Juice 4 oz 
Regular soda 6 oz 
3 B-D glucose tablets 
7 Lifesavers 

Unconscious 
Glucagon sca 
D50 50 cc IV 

awe do not recommend the use of gel products (e.g., Monojel) for treatment of unconscious 
hypoglycemia, as aspiration is a potential hazard. 

OHA = oral hypoglycemic agent. 



utilization. It is an antihyperglycemic agent and does not stim­
ulate insulin secretion; hence, when used as monotherapy it 
cannot induce hypoglycemia. Ideal candidates for treatment 
are overweight or obese type 2 DM patients. The potentially 
fatal side effect of lactic acidosis generally occurs only when 
metforrnin is used in contraindicated patients: those with re­
nal insufficiency, liver disease, alcohol excess, or underlying 
hypoxic states (congestive heart failure, chronic obstructive 
pulmonary disease, significant asthma, acute myocardial in­
farction). Metfonnin should be discontinued the morning of 
(1) elective surgery that may require general anesthesia and 
(2) elective procedures using contrast materials (e.g., intra­
venous pyelogram, cardiac catheterization), and should not be 
restarted for 48 to 72 hours after the surgery/procedure, pend­
ing documentation of a nonnal serum creatinine. Adjustments 
in the individual's diabetes regimen will have to be made for 
this time period to maintain glycemic control. In the UKPDS, 
despite similar levels of glycemic control, the subset of obese 
type 2 DM patients treated with metfonnin had a statistically 
significantly lower cardiovascular event and death rate than 
the other groupS.41 Thus, metformin must be modulating other 
aspects of the cardiodysmetabolic syndrome. 

Thiazolidinediones [pioglitazonc (ACTOS) and rosiglitazone 
(Avandia)] are antihyperglycemic insulin-sensitizing agents that 
bind to the peroxisome proliferator-activated receptor (PPAR) 
and amplify the insulin signal. In addition to glucose lowering 
properties, they have pmported beneficial effects on the other 
components of the cardiodysmetabolic syndrome. These agents 
may also assist in preservation of J3-cell function via reduction 
in lipid deposition within the islets of Langerhans-a concept 
called lipotoxicity, a finding documented in animals. These 
agents can be safely used in patients with renal insufficiency 
without the need for dosage adjustment. A contraindication to 
their use is liver disease or elevations in hepatic transaminases. 
Edema is the commonest clinical adverse effect. Although the 
risk of transaminase elevation is rare, monitoring should be done 
every 2 months for the first year, and periodically thereafter. 
These agents are contraindicated in patients with New York 
grade III or grade IV congestive heart failure. Clinically, glucose 
lowering is very gradual with these agents, such that individu­
alized downward titration in insulin dosage in insulin-treated type 
2 DM patient<; may not be needed for at least 2 weeks, and the 
maximum effect may not be seen for up to 12 weeks. 

a-Glucosidase Inhibition 
a-Glucosidase inhibition by acarbose (Precose ) and miglitol 
(Glysct) has a primary mode of action of decreasing post­
prandial blood glucoses via direct interference with the di­
gestion and absolJltion of dietary carbohydrate. These agents 
are most commonly used as adjunctive therapy rather than 
monotherapy. Both of these agents need to be dosed with the 
first bite of the meal. Increased intestinal gas fonnation, the 
most common side effect, is minimized with slow dose titra­
tion and does improve with continued administration. 

Augmentation of Insulin Secretion 
Sulfonylureas enhance insulin secretion and action. first­
generation sulfonylureas (chlolJlropamide, tolazamide, tolbu-
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tamide). although efficacious, have a higher risk of side ef­
fects, such as sustained hypoglycemia, the chlorpropamide 
flush (an Antabuse-like reaction), protein binding interference 
with certain medications, and syndrome of inappropriate di­
uretic honnone (SIADH) secretion. The second- and third­
generation sulfonylureas are preferred owing to their in­
creased milligram potency, shorter duration of action, and 
better side-effect profile. 

Prior concerns about possible cardiotoxicity of sulfony­
lureas related to the University Group Diabetes Program 
(UGDP) Study have generally disappeared, given the emer­
gence of data to support the safety of these agents from the 
cardiovascular prospective in the UKPDS. Glimepiride, a 
third-generation sulfonylurea, has theoretical benefits in tenns 
of reduced risk of hypoglycemia, potentially lower risk of ad­
verse cardiovascular effects, and perhaps reduced potential 
for secondary failure. 

The insulin secretagogue in the meglitinide class, repaglin­
ide (Prandin), is dosed prior to meals, producing an abrupt 
spurt of insulin secretion, designed to assist in the control of 
postprandial glucose levels. There is a potential, although un­
proven, for a reduction in weight gain so frequently seen with 
sulfonylureas. Theoretical potential to reduce secondary fail­
ure rates is also a purported benefit. 

Nateglinidc (Starlix), a phenylalanine derivative, is an in­
sulin secretagogue, the effects of which are glucose-dependent. 
Nateglinide dosed prior to meals produces an abrupt spurt of 
insulin. However, in contrast to repaglinide, nateglinide restores 
early insulin secretion that is lost as J3-cell function is declin­
ing prior to the development of type 2 DM. Early insulin se­
cretion is important, shutting off hepatic glucose production in 
preparation for the prandial glucose rise. Weight gain is atten­
uated and hypoglycemia is very rare. Switching from a sul­
fonylurea to nateglinide can result in a slight rise in fasting glu­
coses; however, as postprandial glucoses are significantly 
improved, the HbA1c may be maintained or lowered. This is 
due to the fact that postprandial glucose contributes more to 
the HbA lc than fasting or preprandial glucoses do. 

Insulin Therapy 
To achieve the American Diabetes Association (ADA) goal 
HbAIo:;, the vast majority of type 2 DM patients will require 
combination therapy. The concept of initiating pharma­
cotherapy with an insulin-sensitizing agent appears physio­
logically logical and, it is hoped, will assist in delaying or 
preventing sulfonylurea failure, frequently seen after 5 to 6 
years of sulfonylurea monotherapy. Additionally, insulin sen­
sitization will ameliorate many of the other components of 
the cardiodysmetabolic syndrome, thus, it is hoped, translat­
ing to reduced macrovascular disease. This hypothesis is cur­
rently being tested in several clinical trials. 

Can type 2 DM be prevented? The Diabetes Prevention Pro­
gram in type 2 DM is ongoing with metformin being used in 
the treatment group. In the HOPE trial, that nondiabetic pa­
tients at high risk to develop cardiovascular disease who were 
treated with ramipril 10 mg daily had a 34% risk reduction in 
the development of type 2 DM.33 In the West of Scotland trial, 
the use of pravastatin reduced the risk of developing type 2 DM 
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Table 120.5. Oral Medications Commonly Used to Treat Type 2 DM 

Parameter 

Mode of action 

Glucose effects 

Hypoglycemia as 
monotherapy 

Weight gain 

Insulin leveb 

Side effects 

Lipid effects 

Usual starting dose 
for a 70-kg man 

Maximum dose 

Contraindications 

Metformin 

! Hepatic glucose 
i Skeletal muscle 

glucose utilization 

Fasting and 
postprandial 

No 

No 

GI (self-limiting 
symptoms of 
nausea, diarrhea, 
anorexia) 

500 mg bid with 
meals or 

XR 500 mg with 
the evening meal 

850 mg tid with 
meals or 

XR 2000 mg with 
the evening meal 

Type 1 diabetes 
Renal dysfunction 
Hepatic dysfunction 
History of EtOH 

abuse 
Chronic conditions 

associated with 
hypoxia (asthma, 
COPD, CHF) 

Acute conditions 
associated with 
potential for 
hypoxia (CHF, 
acute MI, 
surgery) 

Situations associated 

Pioglitazone 

i Skeletal muscle 
glucose utilization 

! Hepatic glucose 

Fasting and 
postprandial 

No 

Possible 

? Elevation in 
hepatic 
transaminases 

i HDL, j Trigs 

LDL concentration 
unaltered 

15 mg qd 

45 mg qd 

Type 1 diabetes 
Liver disease 
Class III and IV 

CHF 

with potential renal failure 

Rosiglitazone 

i Skeletal muscle 
glucose utilization 

! Hepatic glucose 

Fasting and 
postprandial 

No 

Possible 

? Elevation in hepatic 
transaminases 

Increase in total 
cholesterol, LDL 
and HDL 
concentration 

? Change in particle 
composition 

4 mg daily either single 
or divided dose 

Better results with 
divided dose 

8 mg daily as either 
single or divided dose 

Better results with 
divided dose 

Type 1 diabetes 
Liver disease 
Class III and IV 

CHF 

Sulfonylurea 

t Insulin secretion 
! Hepatic glucose 

production 

Fasting and 
postprandial 

Yes 

Possible 

Potential allergic 
reaction if su If a 
allergy 

Potential drug 
interactions (first­
generation agents) 

SIADH 

i or j 

Varies with each agent 
Glyburide 2.5 mg qd 
Glucotrol XL 5 mg qd 
Glynase 3 mg qd 
Amaryl 2 mg qd 

Varies with each agent 
Glyburide 10 mg bid 
Glucotrol XL 20 mg qd 
Glynase 6 mg bid 
Amaryl 8 mg qd 

Type 1 diabetes 
Hepatic dysfunction 

by 30%.42 A recent Finnish lifestyle modification study demon­
strated a 58% risk reduction in developing type 2 DM in pa­
tients with impaired glucose tolerance who were randomized 
to a program of intensive diet and exercise.43 

Insulin therapy in type 2 DM patients is indicated in situ-

ations where patients are acutely decompensated and are more 
insulin-resistant due to intercurrent illnesses. Clearly, short­
tenn insulin therapy can reestablish glycemic control acutely 
in many individuals. However, reevaluation of endogenous 
insulin production with C-peptide detenninations is impor-
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Parameter Repaglinide Nateglinide Acarbose Miglitol 

Mode of action t Insulin secretion t Insulin secretion a-Glucosidase a-glucosidase 
inhibition inhibition 

t carbohydrate t carbohydrate 
digestion and digestion and 
absorption from absorption from 
GI tract GI tract 

Glucose effects Postprandial and Postprandial Postprandial Postprandial 
fasting 

Hypoglycemia Yes; less than that No No No 
as monotherapy seen with 

sulfonylureas 

Weight gain No No No 

Insulin levels t or V® t or V® 

Side effects Rare hypoglycemia Very rare GI (flatulence, GI (flatulence, 
hypoglyemia, as abdominal abdominal distention, 
effects are glucose- distention, diarrheal 
dependent diarrheal 

Lipid effects No change No change t or V® ~ orV® 

Starting dose 0.5 mg prior to 120 mg tid prior 25 mg tid with first 25 mg tid with first 
for a 70-kg man meals to meals bite of each meal bite of each meal 

Maximum dose 16 mg daily in 120 mg tid prior 100 mg tid with 100 mg tid with 
divided doses at to meals fi rst bite of each first bite of each meal 
meals/snacks meal 

Contraindications Type 1 diabetes Type 1 diabetes Type 1 diabetes Type 1 diabetes 
Inflammatory bowel Inflammatory bowel 

disease disease 
Bowel obstruction Bowel obstruction 
Cirrhosis Cirrhosis 
Chronic conditions Chronic conditions 

with maldigestion with maldigestion 
or malabsorption and malabsorption 

tanto Most obese patients with type 2 DM have nonna! imen. The dilemma revolves around the obese C-peptide-pos­
or fairly elevated C-peptide levels, assuming they are not itive patient who was achieving good glycemic control in the 
glucotoxic from antecedent chronic hyperglycemia. The ini- short term with insulin. This individual often suffers pro­
tiation of insulin therapy in a type 2 DM patient remains gressive obesity and worsening glycemic control owing to 
controversial in terms of indications and optimum insulin reg- worsening insulin resistance, thereby increasing requirements 
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for exogenous insulin. Thus frequently insulin therapy in an 
ohese C-peptide-positive patient fails to achieve its primary 
goal of sustained improved glycemic control. Additionally, 
perpetuation of the obese state, or indeed worsening thereof, 
in conjunction with progressive hyperinsulinemia raises con­
cerns about the impact of this worsened metabolic milieu on 
hypertension, dyslipidemia, and the atherosclerotic process. 
Initiation of insulin therapy should therefore be undertaken 
cautiously in most patients and progress carefully monitored 
in tenns not only of glycemic control but also of hyperten­
sion, dyslipidemia, and obesity. 

Many insulin regimens have been used to treat type 2 DM, 
most being similar to those used in the type 1 setting. Trends 
have focused on the use of bedtime insulin therapy in these 
individuals on the grounds that it can maximally affect the 
dawn hepatic glucose output/disposal and peak insulin resist­
ance, thereby achieving the best possible fasting blood glu­
cose and minimizing glucotoxicity. Minimizing glucotoxicity 
facilitates daytime islet secretory function and minimizes the 
need for daytime insulin therapy.44 Combination therapy with 
insulin-sensitizing agents and insulin seems theoretically 
sound, reducing the need for exogenous insulin. The data, 
however, support modest improvements in glycemic control 
and modest reduction in insulin requirements. It is the ex­
ceptional patient who is able to discontinue insulin therapy. 
One such regimen has been the use of a bedtime dose of in­
tennediate-acting insulin at a dose of 0.2 unitslkg of body 
weight coupled with daytime oral agents. An alternative to 
the bedtime intermediate-acting insulin is the use of insulin 
glargine starting at a dose of 10 units and titrating accord­
ingly. Although hypoglycemia is relatively uncommon in type 
2 DM patients owing to their fundamental insulin resistance, 
it can occur in those on insulin or sulfonylureas. Sulfonylureas 
should be used with caution in patients with hepatic or renal 
impainnent and the elderly. 

Gestational Diabetes Mellitus 
Gestational DM (GDM) is an important entity in terms of ma­
ternal morbidity, fetal macrosomia, associated obstetric com­
plications, and neonatal hypoglycemia. GDM should be sought 
in all patients using current screening and diagnostic guidelines 
(Table 120.1). Early, aggressive management can significantly 
improve outcome. The initial strategy for the patient with GDM 
is dietary control; when the goals of pregnancy are not being 
achieved (i.e., premeal and bedtime glucose <90 mg/dL and I 
hour postprandial glucose < 120 mg/dL), insulin therapy is ini­
tiated. Cliven the data linking postprandial blood glucose lev­
els to macrosomia, it is important that postprandial glucose lev­
els are controlled adequately and that target glucose levels are 
achieved.45,46 In our center the postprandial goal is most read­
ily and predictably reached with premeal lispro insulin. To 
cover basal requirements we use a small dose of prebreakfast 
ultralente insulin and an overnight intermediate-acting insulin. 
As an alternative, premeal regular insulin and overnight inter­
mediate-acting insulin can be used. Most women with GDM 
have reestablishment of euglycemia immediately postpartum. 
These individuals, however, should be counseled on the long-

tennrisks ofpriorGDM for developing overt type 2 DM, which 
may occur in as many as 70% of these individuals.47 Addi­
tionally, the hazards of persistent obesity, associated insulin re­
sistance, dyslipidemia, hypertension, and potential for prema­
ture cardiovascular death must be addressed48 (see Chapter 10). 

Individuals with type I DM who are contemplating preg­
nancy should be in optimal glycemic control prior to con­
ception to decrease the risk of congenital malfonnations and 
the incidence of maternal-fetal complications. The achieve­
ment of two consecutive HbAlc levels in the nondiabetic 
range is recommended before conception. Alternatively, CSII 
may be used to readily achieve these goals. Careful follow­
up by a skilled management team is essential to an optimum 
outcome.46 Insulin glargine has a category C rating for preg­
nancy and should not be used. The team approach to the care 
of the pregnant individual with diabetes is also discussed in 
Chapter 10. 

Contraception and DM 
The use of oral contraceptives (DCs) in women with type I 
or type 2 DM has been an area of controversy, 46 with many 
believing that significant elevations occur in blood glucose 
along with an increased risk of vascular complications. In our 
experience the incidence of such problems is minimal given 
a woman who is normotensive and has an absence of vascu­
lar disease; therefore, we believe OCs can be safely used. 
Even for a woman in poor glycemic control, OCs are still the 
most effective fonn of contraception (also see Chapter 101). 

Diabetic Ketoacidosis 
Diabetic ketoacidosis (DKA) is the ultimate expression of ab­
solute insulin deficiency resulting in uncontrolled lipolysis, 
free fatty acid delivery to the liver, and ultimately accelerated 
ketone body production. Insulin deficiency at the level of the 
liver results in uncontrolled hepatic glucose output via 
gluconeogenesis and glycogenolysis. With insulin-mediated 
skeletal muscle glucose uptake being inhibited, hyper­
glycemia rapidly ensues. The attendant osmotic diuresis due 
to hyperglycemia results in progressive dehydration and a de­
creasing glomerular fIltration rate. Dehydration may be com­
pounded by gastrointestinal fluid losses (e.g., emesis from ke­
tones or a primary gastrointestinal illness with concurrent 
diarrhea). Insensible fluid losses from febrile illness may fur­
ther compound the dehydration. 

Diagnosis of DKA is fairly characteristic in the newly pre­
senting or established type I DM patient. The history of poly­
dipsia, polyuria, weight loss, and Kussmaul's respirations are 
virtually pathognomonic. Physical examination is directed at 
assessing the level of hydration (e.g., orthostasis) and the un­
derlying precipitating illness. Measurement of urine ketone, 
urine glucose, and blood glucose levels can rapidly confirm 
the clinical suspicion, with arterial pH, serum bicarbonate, 
and ketones validating the diagnosis. A thorough search for 
an underlying precipitating illness remains axiomatic (e.g., 
urosepsis, respiratory tract infection, or silent myocardial in-



farction). Treatment is directed at correcting (1) dehydra­
tionlhypotension; (2) ketonemia/acidosis; (3) uncontrolled he­
patic glucose output/hyperglycemia; and (4) insulin resistance 
of the DKAlunderlying illness. Of course specific treatment 
is directed to any defined underlying illnesses. 

Dehydration and hypotension require urgent treatment with 
a 5- to 6-L deficit to be anticipated in most individuals. Ini­
tial treatment is 0.9% NaCI, with I to 2 Uhr being given for 
the first 2 hours and flow rates thereafter being titrated to the 
individual's clinical status. Use of a Swan-Ganz catheter is 
prudent in the individual with cardiac compromise. Potassium 
replacement at a concentration of 10 to 40 mEq/L is critical 
to replace the usual deficits of more than 5 mEq/kg once the 
patient's initial serum potassium level is known and urine out­
put is documented. Giving 50% of the potassium as KCI and 
50% as KP04 appears theoretically sound, but routine phos­
phate replacement has not been shown to aIter the c1inical 
outcome. Bicarbonate therapy is generally reserved for pa­
tients with a pH of less than 7.0, plasma bicarbonate less than 
5.0 mEq/L, severe hyperkalemia, or a deep coma. Bicarbon­
ate is administered by slow infusion 50 to 100 mEq over 1 to 
2 hours with the therapeutic end point being a pH higher than 
7.1 rather than normalization of the pH. Overzealous use of 
bicarbonate can result in severe hypokalemia with attendant 
cardiac arrhythmogenicity, paradoxical central nervous sys­
tem acidosis, and possible lactic acidosis due to tissue hy­
poxia. Intravenous insulin therapy is initiated at a dose of 0.1 
U/kglhr with rapid titration every I to 2 hours should a 75 to 
100 mgldlJhr decrease in glucose not be achieved. Insulin 
therapy at this relatively high dose is needed to combat the 
insulin resistance of the hormonal milieu of DKA (i.e., high 
levels of glucagon, cortisol, growth hormone, and cate­
cholamines). Given that hepatic glucose output is more rap­
idly controlled than ketogenesis, the insulin infusion rate can 
be maintained by switching the intravenous infusion to dex­
trose 5% to 10% when blood glucose is less than 250 mg/dL. 
The insulin infusion is continued until the patient is ketone­
free, clinically well, and able to resume oral feeding. It is of 
paramount importance that subcutaneous insulin be instituted 
promptly at the time of refeeding. 

Flow sheets should be generated documenting the follow­
ing: 

1. Patient admission weight relative to previous weights 
with serial weights every 6 to 12 hours, urine ketones, 
and fluid balance 

2. Vital signs and mental status every 1 to 2 hours 
3. Bedside glucose monitoring every I to 2 hours 
4. Urine ketones every 1 to 2 hours 
5. Fluid balance 
6. Blood gases and arterial pH on admission, repeating un­

til pH is over 7.1 
7. Serum potassium on admission and then every 2 to 4 

hours 
8. Serum ketones on admission and then every 2 to 4 hours 
9. Complete blood count, serum chemistries, chest roent­

genogram, electrocardiogram, and appropriate cultures 
on admission 
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10. Abnormal chemistries other than potassium repeated 
every 4 hours until nonnal.49,SO 

References 
1. Clinical practice recommendations: 2001. Diabetes Care 2001; 

24(suppll):SI-S133. 
2. The European patient's charter. Diabetic Med 1991;8:782-3. 
3. Landin-Olsson M, Nilsson KO, Lernmark A, Sunkvist G. Islet 

cell antibodies and fasting C-peptide predict insulin requirement 
at diagnosis of diabetes mellitus. Diabetalogia 1990;33:561-8. 

4. Zeigler AG. Herskowitz RD, Jackson RA. Soeldner JS, Eisen­
barth GS. Predicting type I diabetes. Diabetes Care 1990;13: 
762-75. 

5. Keller RI, Eisenbarth GS, Jackson RA. Insulin prophylaxis in 
individuals at high risk of type I diabetes. N Engl J Med 1993; 
341:927-8. 

6. Shapiro AMI, Lakey BS, Ryan EA, et al. Islet transplantation 
in seven patients with type I diabetes mellitus using a gluco­
corticoid-free immunosuppressive regimen. N Engl J Med 2000; 
343:23ll-8. 

7. Helmrich SP, Ragland DR, Leung RW, Paffenbarger RS. Phys­
ical activity and reduced occurrence of non-insulin-dependent 
diabetes mellitus. N Engl J Med 1991;325:147-52. 

8. UKPDS Group. UK prospective diabetes study XI: biochemical 
risk factors in type 2 diabetic patients at diagnosis compared with 
age-matched nonnal subjects. Diabetic Med 1994;11 :533-44. 

9. DeFronzo RA. The triumvirate: B-cell, muscle, and liver: a col­
lusion responsible for NIDDM. Diabetes 1988;37:667-87. 

10. Erikkson J, Franssila-Kallunki A, Ekstrand A. Early metabolic 
defects in persons at increased risk for non-insulin-dependent 
diabetes mellitus. N Engl J Med 1989;321:337-43. 

II. DeFronzo RA, Bonadonna RC, Ferrannini E. Pathogenesis of 
NIDDM. Diabetes Care 1992:15:318-68. 

12. Clark PM, Hales CN. Measurement of insulin secretion in type 
2 diabetes: problems and pitfalls. Diabetic Med 1992;9:503-12. 

13. Bjornstorp P. Metabolic implications of body fat distribution. 
Diabetes Care 1991;14:1132-43. 

14. Ferrannini E, Buzzigoli G, Bonadonna B, et aI. Insulin resist­
ance in essential hypertension. N Engl J Med 1987;317:350-7. 

15. Zavaroni I, Bonora E, Pagliara M, et a1. Risk factors for coro­
nary artery disease in healthy persons with hyperinsulinemia and 
normal glucose tolerance. N Eng! J Med 1989;320:703-6. 

16. Kern TS, Engerman RL. Arrest of glomerulonephropathy in di­
abetic dogs by improved glycemic control. Diabetologia 1990; 
33:522-5. 

17. Diabetes Control and Complications Trial Research Group. The 
effect of intensive treatment of diabetes on the development and 
progression of long-term complications in insulin-dependent di­
abetes mellitus. N Engl J Med 1993;329:977-86, 

18. UKPDS Group. Intensive blood-glucose control with sulfony­
lureas or insulin compared with conventional treatment and risk 
of complications in patients with type 2 diabetes (UKPDS 33). 
Lancet 1998;352:837-53. 

19. UKPDS Group. Association of glycaemia with macrovascular 
and microvascular complications of type 2 diabetes (UKPDS 
35): prospective observational study. BMJ 2000;321:405-11, 

20. UKPDS Group. Association of systolic blood pressure with 
macrovascular and microvascular complications of type 2 dia­
betes (UKPDS 36): prospective observational study. BMJ 
2000;321:412-9. 

21. National committee for clinical laboratory standards. Develop­
ment of designated comparison methods for analytes in the clin­
ical laboratory, 2nd ed., proposed guideline. NCCLS publica­
tion NRSCL6-P2. Villanova, PA: NCCLS, 1993. 



1042 Charles Kent Smith, John P. Sheehan, and Margaret M. Ulchaker 

22. Viberti GC. Etiology and prognostic significance of albumin- 36. Expert panel on detection, evaluation, and treatment of high 
uria in diabetes. Diabetes Care 1988;11 :840--8. blood cholesterol in adults. Executive summary of the third re-

23. Deckert T, Feldt-Rasmussen B, Borch-Johnson K, Jensen T, Ko- port of the national cholesterol education program (NCEP) ex-
foed-Gnevoldsen A. Albuminuria reflects widespread vascular pert panel on detection, evaluation, and treatment of high blood 
damage: the Steno hypothesis. Diabetologia 1989;32:219-26. cholesterol in adults. JAMA 2001;285:2486--97. 

24. Marshall SM. Screening for microalbuminuria: which measure- 37. Flynn MD, Tooke JE. Aetiology of diabetic foot ulceration: a 
ment? Diabetic Med 1991;8:706--11. role for the microcirculation? Diabetic Med 1992;9:320-9. 

25. Hamwi GL Changing dietary concepts in therapy. In: Danowski 38. Skyler JS. Insulin treatment: therapy for diabetes mellitus and 
TS, ed. Diabetes mellitus: diagnosis and treatment. New York: related disorders. Alexandria, VA: American Diabetes Associ-
American Diabetes Association, 1964;73-8. ation, 1991;127-37. 

26. Wood FC, Bierman EL. Is diet the cornerstone in management 39. Chan NH, Baldeweg S, Tan TMM, Hurel SI. Inhaled insulin in 
of diabetes? N Engl J Med 1986;1244-7. type 1 diabetes. Lancet 2001 ;357: 1979. 

27. Zehrer C, Hansen R, Bant! 1. Reducing blood glucose variabil- 40. Bhatia V, Wolfsdorf II. Severe hypoglycemia in youth with in-
ity by use of abdominal injection sites. Diabetes Educator 1990; sulin-dependent diabetes mellitus: frequency and causative fac-
16:474-7. tors. Pediatrics 1991;88:1187-93. 

28. Skyler JS, Skyler DL, Seigler DE, O'Sullivan M. Algorithms 41. UKPDS GroLlp. Effect of intensive blood-glucose control with 
for adjustment of insulin dosage by patients who monitor blood metfOlmin on complications in overweight patients with type 2 
glucose. Diabetes Care 1981;4:311-8. diabetes (UKPDS 34). Lancet 1998;352(9131):854-65. 

29. Frykberg RG. Management of diabetic foot problems (Joslin 42. Freeman OJ, Norrie J, SaUar N, et a1. Pravastatin and the de-
Clinic). Philadelphia: Saunders, 1984. velopment of diabetes mellitus: evidence for a protective treat-

30. Singennan U. Early-treatment diabetic retinopathy ~tudy: good ment effect in the West of Scotland Coronary Prevention Study. 
news for diabetic patients and health care professionals ledilo- Circulation 2001;103:346--7. 
rial]. Diabetes Care 1986;9:426-9. 43. Tuomilehto J, Lindstonn J, Eirksson JG, et al. Prevention of type 

31. Lewis EJ, Hunsicker LG, Bain RE, Rohde RD. The effect of 2 diabetes mellitus by changes in lifestyle among subjects with 
angiotensin-converting enzyme inhibition on diabetic ncpbropa- impaired glucose tolerance. N Engl J Med 2001;344:1343-50. 
thy. N EngJ J Med 1993;329:1456-62. 44. Groop LC, Widen E, Ekstrand A, et al. Morning or bedtime 

32. The Heart Outcomes Prevention Evaluation (HOPE) Study In- NPH insulin combined with sulfonylurcas in treatment of 
vestigators. Effects of an angiotensin-converting enzyme in- NIDDM. Diabetes Care 1992;15:831-4. 
hibitor, ramipril, on cardiovascular events in high risk patients. 45. Proceedings of the Third International Workshop-Conference on 
Lancet 2000;342:145-53. Gestational Diabetes Mellitus. Diabetes 1991;40(suppl 2):1-

33. The Heart Outcomes Prevention Evaluation (HOPE) Study In- 201. 
vestigators. Effects of ramipril on cardiovascular and microvascu- 46. Jovanovic-Peterson L, Peterson CM. Pregnancy in the diabetic 
lar outcomes in people with diabetes mellitus: results of the HOPE woman: guidelines for a sLlccessful outcome. Endocrinol Metab 
study and !\.1ICRO-HOPE sub-study. Lancet 2000;345:253-9. Clin North Am 1992;33:433-56. 

34. Tuttle KR, Bruton JL, Perusek MC, Lancaster JL, Kopp DT, 47. Kaufmann RC, Amankwah KS, Woodrum 1. Development of 
DeFronzo RA. Effect of strict glycemic control on renal en- diabetes in previous gestational diabetic rabstract]. Diabetes 
largement in insulin-dependent diabetes mellitus. N Engl J Med 1991;40:137A. 
1991;324:1626-32. 48. Kaufmann RC, Amankwah KS, Woodrum J. Serum lipids in 

35. ALLHAT Collaborative Research Group. Major cardiovascular fonner gestational diabetics [abstract1. Diabetes 1991 ;40: 192A. 
events in hypertensive patients randomized to doxazosin vs. 49. Kozak GP, Rolla AR. Diabetic comas. In: Kozak GP, cd. Clin-
chlorthalidone: the antihypertensive and lipid-lowering treat- ical diabetes mellitus. Philadelphia: Saunders, 1982;109-45. 
ment to prevent heart attack trial (ALLHAT). JAMA 2000; 50. Siperstein MD. Diabetic ketoacidosis and hyperosmolar coma. 
283:1967-75. Endocrinol Mctab Clin North Am 1992;33:415-32. 



121 
Thyroid Disease 

Michael B. Harper and E. }. Mayeaux Jr. 

Thyroid diseases are among the most common endocrine dis­
orders.' They may seriously affect patients' health and often 
require lifelong treatment and monitoring. This chapter re­
views the most common thyroid problems, with emphasis on 
clinical presentation, diagnosis, treatment, and follow-up. 

Screening for Thyroid Disease 
In 2000, the American Thyroid Association released consen­
sus recommendations on screening asymptomatic adults for 
thyroid disease" Even though they note a serious lack of ef­
ficacy data, especially in men and younger women, they rec­
ommend measuring a thyroid-stimulating hormone (TSH) 
level in all patients at age 35 and every 5 years thereafter. 
These recommendations have not been generally accepted to 
date. The American Academy of Family Physicians, Ameri­
can College of Physicians, U.S. Preventative Services Task 
Force, and the Royal College of Physicians conclude there is 
not enough evidence to recommend screening in the general 
population.3 Screening patients who are at higher risk for thy· 
roid disease is recommended. Patients with atrial fibrillation 
or hyperlipidemia should be screened at least once. Annual 
screening is recommended for patients with diabetes or Down 
syndrome. Those taking amiodarone or lithium require peri· 
odic monitoring.4 

Hyperthyroidism 
Thyrotoxicosis results from excess thyroid hormone. The 
prevalence of this condition in the United States among adults 
over 55 years of age is 2%. Two thirds of these patients were 
taking thyroid hormone preparation.! Excluding excess hor­
mone ingestion, approximately 90% of hyperthyroidism is 
caused by Graves' disease, and thyrotoxic nodules and thy· 
roiditis account for ahnost all other cases.s Women are more 

commonly affected by hyperthyroidism than men, with re­
ported ratios varying from 4: I to 10: 15 •6 

Health Risks 
Hyperthyroidism causes or exacerbates several other health 
problems, with cardiovascular complications being most im­
portant. Atrial fibrillation is the most common complication, 
occurring in 8% to 22% of thyrotoxic patients, and these pa­
tients are at increased risk of stroke from atrial thromboem­
bolism.7 Cardiac failure, angina, myocardial infarction, and 
sudden death have been associated with thyrotoxicosis.s Thy· 
roid stonn causes multisystem involvement and carries a high 
risk of mortality (10-75%)5 Calcium and bone metabolism 
are affected by thyrotoxicosis, leading to osteoporosis and an 
increased risk of bone fracture. Atrial fibrillation and osteo­
porosis may occur with even subclinical hyperthyroidism.9 
Periodic paralysis is a rare complication of thyrotoxicosis, oc­
curring mostly in Orientals. lO 

Family Impact 
As with any chronic disease, hyperthyroidism places stress on 
the family system. Among other symptoms, the affected fam­
ily member may experience emotional lability, heat intoler­
ance, and fatigue, all of which strain relationships within the 
family. Hyperthyroidism may be especially stressful prior to 
diagnosis. when the patient and family do not know an ill­
ness is responsible for these changes. Additional stress may 
result from reduced job performance or loss of income. 

Clinical Presentation 
Symptoms of thyrotoxicosis, arranged in order of frequency, 
are listed in Table 121.1, and the chief complaint can be any 
one of these symptoms. A directed history usually reveals up 
to eight symptoms, although some patients, especially in the 
geriatric age group, may report only a few.5,11 
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Table 121.1. Signs and Symptoms ofThyrotoxicosis 
(in Order of Frequency) 

Symptoms/signs 

Symptoms 
Nervousness 
Weight loss 
Heat intolerance 
Dyspnea 
Palpitation 
Increased sweating 
Fatigue 
Tachycardia 
Eye complaints 
Weakness 
Increased appetite 
Vomiting 
Swelling of legs 
Chest pain 
History of fever 
Nausea 
Diarrhea 
Frequent bowel movements 
Abdominal pain 
Swelling in neck 
Anorexia 
Constipation 
Dysphagia 
Hair loss 

Signs 
Goiter 
Skin changes (smooth, moist) 
Tremor 
Tachycardia (>100 bpm) 

(heart rate '<80 bpm) 
Systolic murmur 
Ocular signs (e.g., lid lag) 
Brisk deep tendon reflexes 
Pulse pressure ~70 mm Hg 
Bruit over thyroid 
Atrial fibrillation 
Gynecomastia 
Splenomegaly 

Percent of patients 

88 
83 
75 
70 
69 
62 
58 
51 
49 
47 
45 
44 
38 
36 
36 
28 
26 
21 
20 
16 
13 
12 
12 
4 

96 
85 
79 

76 (HR>100) 

76 
60 
56 
52 
47 

8 
7 
7 

Source: Harper MB. Vomiting, nausea and abdominal pain: un­
recognized symptoms of thyrotoxicosis. J Fam Pract 1989;29: 
382-6. 

Patients often report weight loss, even with a bistory of in­
creased appetite. Heat intolerance is usually described as pre­
ferring room temperatures cooler than do other family mem­
bers or preferring winter to summer. Fatigue and weakness 
of proximal muscles can be reported as difficulty climbing 
stairs. 

It is of note that abdominal symptoms of vomiting, nausea, 
and abdominal pain, although previously thought to be rare 
or present only preceding thyroid storm, may be relatively 
common. I I Patients who present with these abdominal symp­
toms as their chief complaint may be at higher risk of missed 
diagnosis. Vomiting can occur without nausea and tends to 
be postprandial. Abdominal pain is usually epigastric or left 
upper quadrant in location, unrelated to meals, and described 
as sharp or cramping. II 

Physical findings of thyrotoxicosis are listed in Table 

121.1, and five or more are typically present. Goiter is the 
most frequent sign, but the enlargement may be only mild or 
difficult to appreciate, especially when it occupies a subster­
nal location. The skin tends to be w~ moist, and velvety 
smooth. A fme tremor of outstretched hands is usually pres­
ent, and deep tendon reflexes are often brisk with a rapid re­
laxation phase. Lid lag may be present with any cause of thy­
rotoxicosis; exophthalmos is specific to Graves' disease. 
Onycholysis may be present, typically of the ring fingers, 
causing separation of the nail from the distal nailbed and dif­
ficulty cleaning the nails (Plummer's nails).',lO,ll 

Laboratory Evaluation 
Confirmation of clinical thyrotoxicosis is accomplished by 
measuring thyrotropin (TSH) by a highly sensitive assay and 
is further substantiated with measurement or estimate of free 
thyroxine (T.) and sometimes free triiodothyronine (T 3)' 
These hormones are clinically active only when they are not 
protein bound. A diagnostic approach to the patient with thy­
rotoxicosis is shown in Fig. 121.1. Along with the TSH, ini­
tial tests are usually free T. and free T 3. Although the relia­
bility of some methods has been questioned in the past, newer 
assays of free T4 and free T3 are more dependable.5,12 Alter­
nately, free T 4 can be estimated with the free thyroxine index 
(FI1). This value is obtained by measuring total T. and thy­
roid hOmlone-binding ratio (THBR, also known as T 3 resin 
uptake), which is an indtrect measure of thyroid-binding pro­
tein. The FTI is calculated from the frrst two measurements. 
When TIffiR is normal, an elevated T.level confIrms thyro­
toxicosis. However, euthyroid patients may have an elevated 
total T. due to excess thyroid-binding proteins, such as dur­
ing pregnancy, with use of estrogens, or with some inherited 
disorders. 

Through pituitary feedback mechanisms, TSH levels in­
versely follow free T. levels. Measurement of TSH by a 
highly sensitive assay in patients with hyperthyroidism yields 
a value far below the nonnal range and helps confmn the di­
agnosis. The sensitive TSH is especially useful in patients 
with concomitant illnesses or on medications that can alter T4 
and THBR values. I2 Because TSH is a more sensitive meas­
ure of thyroid status, patients may have an abnonnally low 
TSH with a nonnal Ffl. They are considered to have sub­
clinical hyperthyroidism.'" TSH can also be moderately low 
as a result of nonthyroidal illness or medications (glucocor­
ticoids and dopamine) and is occasionally low in healthy peo­
ple, particularly the elderly.13 The TSH level in these settings 
is usually not less than 0.1 /ku/mL. When the TSH level is 
less than the lower limit of a sensitive assay (undetectable), 
thyrotoxicosis is usually present.5 Rarely, a TSH-secreting 
adenoma causes hyperthyroidism with an elevated TSH. 

When TSH is low but free T 4 (or FfI) is nonnal, meas­
urement of free T 3 should be obtained and, if elevated, con­
firms clinical thyrotoxicosis. This condition, known as T3 tox­
icosis, occurs occasionally in patients with early Graves' 
disease or a thyrotoxic nodule.5,IO 

Nuclear medicine scans of the thyroid are useful for assess­
ing thyroid size to determine if thyroid nodules are function-



Fig. 121.1. Diagnostic ap­
proach to the patient with 
thyrotoxicosis. 

iog (bot) or nonfunctioning (cold) and to measure the level of 
thyroid function (thyroid uptake). Of the radionuclides avail­
able for thyroid scans, iodine 123 (1231) is probably optimal. 
Technetium may also be used for thyroid imaging, but meas­
urement of function is less reliable, as a nonfunctioning nod­
ule by the 1231 scan may demonstrate function with technetium.:'! 

Graves' Disease 
The disease described by Robert Graves in 1835 is the most 
common cause of hyperthyroidism.1O Its etiology is an au­
toimmune process, closely related to chronic lymphocytic 

121. Thyroid Disease 1045 

(Hashimoto's) thyroiditis. The onset of Graves' disease may 
follow some physical or psychological stress, and a family 
history of thyroid disease is often present.5,10 

Signs and Symptoms 
All the clinical manifestations of thyrotoxicosis may be present 
in Graves' disea.;;e, with additional specific findings of oph­
thalmopathy and denuopatby. A diffuse goiter occurs in most 
patients and may cause neck swelling or dysphagia. On palpa­
tion, the thyroid is nontender and somewhat soft. Eye problems 
occur in more than 50% of patients and include pressure sen­
sation, irritation, gritty feeling, lacrimation. a change in ap-
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pearance, and occasional blurred vision or diplopia (see Chap­
ter 71). The exophthalmos occasionally causes marked eye ir­
ritation or even blindness. Dennopathy occurs in I % to 2% of 
patients and causes raised, firm, nontender, intradennal nodules 
on the anterior surfaces of the lower legs. Clubbing of the nails 
(acropachy) is a rare manifestation of Graves' disease.S,lO 

Diagnosis 
Graves' disease is diagnosed by confinning hyperthyroidism 
with thyroid function tests (FTI or free T4), along with one 
or more physical findings specific to the disease. If a goiter 
is present without exophthalmos or dennopathy, Graves' dis­
ease may be difficult to distinguish from subacute painless 
thyroiditis or postpartum thyroiditis. A reliable history of 
chronic hyperthyroid symptoms strongly suggests Graves' 
disease, and an elevated thyroid uptake confirms this diag­
nosis when it remains in doubt.s,1O Thyrotropin receptor 
(TSH-R) antibodies are present in most patients with Graves' 
disease but they are of limited diagnostic value. High titers 
of these antibodies may identify those patients who are un­
likely to go into remission. Measurement of TSH-R antibod­
ies in pregnant patients with thyrotoxicosis may be useful. 5 

Treatment 
Therapy of Graves' disease is directed toward controlling the 
effects of excess thyroid hormone and reducing the production 
of additional hormone. I3 Beta-blockers are especially effective 
in controlling the tachycardia, tremor, and other symptoms re­
lated to excess honnone. Propranolol is begun at 20 to 40 mg 
two to four times daily and increased every few days until the 
heart rate is within the DOnna! range. to When beta-blockers are 
contraindicated, diltiazem or c10nidine may be effective,14,IS 
Controlling hormone production may be accomplished with an­
tithyroid medications, radioiodine ablation, or surgery. Choice 
of treatment is influenced by the clinical presentation, the age 
of the patient, and the patient's ability and willingness to com­
ply with a treatment regimen.5,l0 

Antithyroid medications available in the United States to 
control thyroid hormone production are methimazole or propy­
lthiouracil. In addition to blocking production of thyroid hor­
mone, these medications may alter the course of the disease via 
their immunosuppressive effects. 16 Reported remission rates 
vary widely and are probably higher in patients with less se­
vere hyperthyroidism, short duration of illness, and small goi­
ter. The duration of treatment is usually 6 months to 2 years. 
The remission rate can be as high as 60% if treatment is con­
tinued for 2 years. Failure to achieve remission after 2 years of 
treatment is an indication for alternate therapy.5,10.16 

Initial adult dosage of methimazole is 20 to 30 mg/day di­
vided into two doses. In patients with severe hyperthyroidism 
and a large goiter, the higher dose is warranted. Euthyroid 
status, detecmined clinically and with thyroid function tests 
(T 4 and T ,), is usually achieved within 4 to 6 weeks, and the 
dosage is reduced incrementaHy every 4 to 6 weeks to a main­
tenance dose of 2.5 to 10 mg/day given in a single dose. TSH 
is not useful for following the response to treatment, as it may 
remain suppressed for months after T4 and T3 nonnalize. The 
initial dose of propylthiouracil is usually 300 mg/day, and 
maintenance is 50 to 100 mg/day. Both must be divided into 

three doses. 5.10 Either of these dmgs may cause rash, leukope­
nia, and (rarely) agranulocytosis. Patients should be cautioned 
about these side effects. Methimazole has the advantages of 
lower risk of agranulocytosis, a longer half-life allowing us­
age on a once-a-day schedule, and more rapid return to eu­
thyroid status. Propylthiouracil may be preferable during 
pregnancy, lactation or thyroid storm.S,lO 

Concomitant administration of thyroxine 100 to 200 I'og/day 
has been proposed to avoid frequent adjustments in antithy­
roid dosage and possibly reduce recurrence of hyperthy­
roidism, but data demonstrating the effectiveness of this treat­
ment regimen are limited and have not been reproduced.s,13.17 

Iodine 131 ablation can be used to permanently destroy thy­
roid tissue sufficiently to reduce hormone production to nor­
mal levels. This method has become the most commonly used 
initial therapy for Graves' disease in the United States. 3, 10 The 
amount of radiation used can be calculated based on the pa­
tient's weight, gland size, and thyroid uptake. In practice, this 
method is not strictly used because results are not as precise 
as desirable.lO A major disadvantage of this treatment is the 
high prevalence of hypothyroidism (>90%), which continues 
to increase with the passage of time. S Therefore, a patient's 
ability to comply with lifelong replacement therapy should be 
considered when choosing this treatment. 

Controversy exists regarding the use of 1311 ablation in chil­
dren and young adults, owing to the fear of increased risk of 
thyroid cancer later in life. Studies to date have not confirmed 
this increased risk, and use of radioiodine ablation in patients 
under the age of 20 is common.S,12 Pregnancy is a con­
traindication to 1311. Patients who are elderly or markedly hy­
perthyroid should be initially treated with antithyroid dmgs 
because 1311 ablation can induce a temporary exacerbation of 
thyrotoxicosis or thyroid storm. 10 

Subtotal thyroidectomy is an alternate method of perma­
nently controlling thyroid hormone production. This treatment 
is indicated when the goiter is large, particularly if obstruc­
tive symptoms are present. Surgery is also indicated in chil­
dren who fail a trial of antithyroid medication. The disad­
vantages of surgery include the cost and risk of surgical 
complications. Following surgery for Graves' disease, hy­
pothyroidism has been reported in 53% of patients and re­
currence of hyperthyroidism in 3.4%.10 

Follow-up 
Regardless of the treatment used, Graves' disease requires life­
long monitoring. Patients treated with antithyroid medications 
who go into remission must be followed for possible relapses 
and are at a small risk of late hypothyroidism. After treatment 
with l3lI ablation or surgery, patients require chronic periodic 
monitoring for development of hypothyroidism. Once hypothy­
roidism occurs, lifelong honnone replacement is necessary.S,lO 

Thyrotoxic Nodule 
An autonomously functioning thyroid nodule may cause thy­
rotoxicosis with typical hyperthyroid symptoms. Physical ex­
amination reveals a thyroid nodule. and findings specific to 
Graves' disease are absent. The diagnosis is confmned with 
elevated FIr (or free T4), low TSH, and a hot nodule on 



Fig. 121.2. Diagnostic approach 
to the euthyroid patient with a thy­
roid nodule. 

radioiodine scan. Fine-needle aspiration is indicated if the 
nodule is not hot on nuclear medicine scan, as with other nOll­

toxic nodules (Fig. 121.2). 
Treatment is with 131 I ablation or occasionally surgery. An­

tithyroid medications are not usually indicated for thyrotoxic 
nodules. Hypothyroidism following 13lr ablation is less com­
mon than with Graves' disease, although a 40% long-tenn 
prevalence of hypothyroidism has been reported. 18 Indi­
cations for surgery include a thyrotoxic nodule that is very 
large or progressively enlarging or other signs suggestive of 
thyroid cancer. 5 

The nodule may persist after ablation treatment, and on­
going monitoring by physical examination is needed to iden­
tify any increase in size. Should the nodule or adjacent tissue 
enlarge, further evaluation for possible thyroid cancer is re­
quired. Periodic monitoring for possible hypothyroidism also 
is necessary. 

121. Thyroid Oisea~e 1047 

Thyroiditis 
Thyroiditis is defined as an inflammatory process involving 
the thyroid gland. This inflammation may cause thyrotoxico­
sis due to unregulated release of thyroid honnone from an in­
jured gland. There are several types of thyroiditis, each with 
a different clinical picture; three are discussed below. 
Hashimoto's thyroiditis is discussed in the next section, and 
postpartum thyroiditis is discussed in the section on preg­
nancy. Measurement of 1231 thyroid uptake is useful in any 
patient with thyrotoxicosis and suspected thyroiditis. Elevated 
FII (or free T4) with diminished thyroid uptake confinns thy­
rotoxicosis due to thyroiditis. 

Subacute painful (granulomatous) thyroiditis is probably 
caused by a viral infection and is the thyroiditis that most 
commonly results in thyrotoxicosis. Patients present with an 
exquisitely tender, finn, asymmetric nodular thyroid gland. 
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They have symptoms of neck pain, a flu-like syndrome, and 
symptoms of thyrotoxicosis. The erythrocyte sedimentation 
rate is elevated, and antithyroid antibodies are absent. These 
patients usually go through four phases: (I) hyperthyroidism 
lasting 3 to 6 weeks; (2) euthyroid status for a few weeks; (3) 
hypothyroidism lasting weeks to months; and (4) euthyroid 
state again. The clinical diagnosis is usually made during the 
hyperthyroid phase and is confirmed with an elevated FTI and 
decreased uptake on 123r scans. Treatment of inflammation is 
accomplished with aspirin, other nonsteroidal antiinflamma­
tory agents, or corticosteroids (prednisone 20 mg twice daily 
for I week then tapered over 2-4 weeks). Patients may re­
quire J3-blocker therapy to control symptoms and tachycardia 
initially, but there are usually no long·tenn sequelae requir­
ing treatment or monitoring.5,19 

Subacute painless (lymphocytic) thyroiditis is an autoim­
mune process that may cause thyrotoxicosis. Physical exam­
ination usually reveals a mildly enlarged thyroid gland that is 
somewhat fIrm and nontender, although nearly 50% of pa­
tients have no goiter. Antibodies to thyroid peroxidase are 
present in about 50% of patients. These patients may go 
through the sarne four phases as subacute painful thyroiditis, 
but the euthyroid phase preceding hypothyroidism may be 
brief or absent. Some patients do not return to euthyroid sta­
tus after hypothyroidism occurs and require chronic thyroid 
honnone replacement.5,19 

Acute thyroiditis. caused by a bacterial infection, is a rare 
condition in developed countries because of the availability 
of antibiotic therapy. Patients present with acute thyrotoxico­
sis, fever, and a tender, enlarged thyroid gland. Treatment is 
directed toward controlling effects of excess thyroid honnone 
with beta-blockers and treating the infection with broad-spec­
trum antibiotics. Needle aspiration for culture is indicated, 
and abscess drainage may he necessary.5,19 

Hypothyroidism 
A deficiency of thyroid honnone can be caused by several 
conditions, all of which can produce the same clinical picture 
of hypothyroidism. The most common causes of hypothy­
roidism are autoimmune thyroid diseases, including Hashi­
moto's thyroiditis, and previous treatment for Graves' disease. 
Other thyroiditis, congenital hypothyroidism, and central hy­
pothyroidism are uncommon causes. 

Approximately I % to 2% of the general population have 
spontaneous hypothyroidism: 1.9% of the female population, 
and 0.1 % of the male population.- Hypothyroidism is more 
common with advancing age, affecting 6.9% to 7.3% of pa­
tients age 55 or over.1,6 Women are affected 10 times more 
frequently than men. Congenital hypothyroidism occurs in 
113000 to 114000 live births in the United States.20 

Health Risks 
Severe hypothyroidism may lead to coma and death if un­
treated. Hypothyroidism can cause bradycardia, hearing im· 
painnent, carpal tunnel syndrome, and hypercholesterolemia 
with increased risk of atherosclerotic heart disease. Demen-

tia, depression, and suicide can be a sequela of hypothy­
roidism. Hashimoto's thyroiditis may be associated with pri­
mary thyroid lymphoma.19 Elderly patients are at increased 
risk because concomitant illnesses are common and because 
the symptoms of hypothyroidism may remain unrecognized. 1 

Family Issues 
The depression often associated with hypothyroidism has a 
devastating effect on the family. Withdrawal, vegetative dis­
turbances, apathy, and loss of motivation can affect the en­
tire family unit. This situation is especially a problem when 
the diagnosis is delayed. 

Clinical Presentation 
Symptoms of hypothyroidism include generalized weakness, 
fatigue, memory loss or slowed thinking, intolerance to cold, 
dry skin, hair loss, hoarseness, dyspnea, anorexia, deafness, 
chest pain, and facial or peripheral edema. A modest weight 
gain of approximately 10 pounds is typical, but patients may 
actually lose weight early in the disease process due to 
anorexia.2 Constipation is a common complaint. Depression 
is often the presenting symptom, so hypothyroidism must be 
considered during any depression workup2l,22(see Chapter 
32). Women may have heavy, prolonged menstrual periods 
that can lead to severe anemia.5 

Periorbital edema, peripheral edema, and pale, thick, dry 
skin are often the first physical signs noted. Hyperkeratosis of 
the knees and elbows is also common. Diastolic hypertension 
may be present. Delayed relaxation phase of deep tendon re­
flexes is common but may be subtle. When hypothyroidism is 
severe, mucopolysaccharides deposit in subcutaneous tissue, 
causing the nonpitting edema known as myxedema. Pleural 
and pericardial effusions, cardiomegaly, bradycardia, and pro­
longed QT interval are possible cardiac manifestations.5 

Laboratory Evaluation 
Hypothyroidism is diagnosed by fInding an elevated TSH and 
a low free T4 or low serum FTI.12 

Treatment 
Oral synthetic L-thyroxine is the treatment of choice for by­
pothyroidism.3,12,19,20,23 The usual starting dosage is approx· 
imately 75 JLg/day, but elderly patients and patients with heart 
disease are started at a much lower dose (25 JLg/day). The 
TSH is measured every 6 weeks and the dosage of thyroxin 
is adjusted upward by 25 JLg/day until the TSH is within the 
nonnal range, indicating the,patient has returned to a euthy­
roid state. The target dose for most patients is approximately 
1.6 to 1.7 JLglkg/day. Most forms of hypothyroidism are life­
long problems and continued replacement is necessary. Once 
the patient is on a stable dose, the TSH level should be as­
sayed annually to monitor appropriateness of replacement 
therapy.t2 

There is preliminary evidence that treatment with a combi­
nation ofthyroxioe and triiodothyronine (12.5 JLg/day) may im­
prove mood and neuropsychological functioning in patients on 
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replacement therapy. 24 These effects must be reproduced in with this type of thyroiditis, and if present is of short dura­
larger trials before specific recommendations can he made. Ad- tion requiring only symptomatic treatment. Graves' disease 
dition of triiodothyronine may prove useful for patients with may precede or follow this illness and require additional treat­
depression or those patients currently on desiccated thyroid ment. 
preparations who are resistant to switching to thyroxine alone. 

Subclinical Hypothyroidism 
Subclinical hypothyroidism is defined as the presence of a 
high TSH with a free T. (or FTI) in the nonna! range. Some 
authors feel these patients are functionally hypothyroid rela­
tive to their own bodily requirementsP·22,25 There is still 
some debate about whether to treat subclinical hypothy­
roidism. Patients often feel better with therapy, and treatment 
is usually indicated, especially if antithyroid antibodies are 
present. 3,4 Asymptomatic patients who have mild TSH ele­
vation «10 !-'U/mL), negative antithyroid antibodies, and no 
goiter may be followed without replacement. 3,5, 19 Since sub­
clinical hypothyroidism may be associated with reversible hy­
percholesterolemia,26 depression,21 and atherosclerosis,27 
treatment is warranted for patients with these conditions. 

Hashimoto's Thyroiditis 
Hashimoto's thyroiditis was first described in 1912 in four 
patients with lymphocyte infiltration, fibrosis, and follicular 
cell degeneration. It causes most cases of adult-onset hy­
pothyroidism.6,19 The etiology of the disease is autoimmune, 
with antibodies to thyroid peroxidase (antimicrosomal anti­
bodies) and thyroglobulin usually present. 19,23 Like most au­
toimmune diseases, there is a genetic predisposition. It is most 
common in women (8: 1) and is usually diagnosed between 
the ages of 30 and 50. Its incidence is increasing in develop­
ing countries.19 

Signs and Symptoms 
Patients usually present with a palnless, diffuse, firm goiter. Pa­
tients may complain of tenderness or fullness of the anterior 
neck. Dysphagia and hoarseness are occasionally present. Al­
though hyperthyroidism is found in up to 5% of patients dur­
ing the acute stages of the disease, hypothyroidism with its var­
ious signs and symptoms is more common.19 The presence of 
palo suggests the development of a primlIry B-celllyrophoma, 
a cancer associated with chronic autoimmune thyroiditis.5 

Diagnosis 
The diagnosis is suspected in patients with a characteristic 
goiter and is confirmed in 90% of cases by finding antibod­
ies to thyroid peroxidase. Antithyroglobulin antibodies are 
also present in up to 70% of patients, but they are rarely pres­
ent alone. Therefore, this latter assay is not usually necessary 
for diagnosis.25 FTI (or free T.) and the TSH level should be 
obtained to determine thyroid function. 19,23 If the goiter is 
very large, lobulated, or painful, fine-needle aspiration or 
biopsy may be indicated.5 

Treatment 
Treatment of hypothyroidism is described above and requires 
lifelong replacement. Thyrotoxicosis usually does not occur 

Congenital Hypothyroidism 
Thyroid dysgenesis is the cause of congenital hypothyroidism 
in 80% of patients, and valious problems with thyroid hormone 
production and regulation account for the rest. Severe growth 
and mental retardation (cretinism) can occur, but these seque­
lae are avoided if replacement therapy is started within the fIrst 
3 months of life. Undiagnosed congenital hypothyroidism has 
become rare in industrialized countries owing to neonatal 
screening. Transient perinatal hypothyroidism may result when 
mothers are given iodine or iodine-containing contrast agents.20 

Euthyroid Sick Syndrome 
Many severely ill patients have a low T3 level or T3 and T4 
levels below normal range. Free T 4 is usually normal if meas­
ured by a reliable, sensitive assay, and TSH is also usually 
normal. This so-called euthyroid sick syndrome is not in­
dicative of true tissue hypothyroidism, and replacement is un­
necessary unless the TSH level becomes markedly elevated 
(>20 !-,UimL).28 

Thyroid Nodules and Thyroid Cancer 
Benign thyroid nodules are frequently encountered in primary 
care. They are estimated to occur in 4% to 8% of the adult 
population. In contrast, clinically significant thyroid cancer is 
infrequent, comprising only 1% of all malignancies and rank­
ing 35th among causes of cancer death. Clinically insignifi­
cant thyroid cancers are more common, with American au­
topsy studies revealing a prevalence of 6% to 13%.29 

Health Risks and Family Issues 
Providing cost-effective yet thorough management for pa­
tients with thyroid nodules represents a distinct challenge to 

family physicians. Although thyroid nodules carry a low risk 
of mortality due to thyroid cancer, patients and their families 
must struggle with the knowledge that a potentially malignant 
growth is present. The anxiety produced by this fear not only 
causes stress in the patient but also has major implications for 
the family. Therefore, the evaluation should reveal adequate 
information not only to satisfy the physician but to alleviate 
the fears of patients and their family members. 

Evaluation 
Table 121.2 lists the fmdings that indicate high and moderate 
risks of cancer. When two or more of these factors are found, 
the probability of thyroid cancer is high. Laryngoscopy to eval­
uate vocal cord function is indicated, especially if any hoarse­
ness or voice change has occurred. A history of neck irradia­
tion increases the risk of both benign and malignant thyroid 
nodules. Multiple thyroid nodules suggest a benign process. 
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Table 121.2. Clinical Factors Suggesting Malignancy in 
Thyroid Nodules 

High probability 
Rapid growth of nodule 
Vocal cord paralysis 
Fixation to adjacent tissue 
Enlarged regional lymph node(s) 
Very firm nodule 
Family history of multiple endocrine neoplasia type II 

(MEN-II) or medullary carcinoma 
Distant metastases (lungs or bones) 

Moderate probability 
Age < 15 years 
Age> 70 years 
History of neck irradiation 
Diameter of nodule >4 cm 
Male sex and solitary nodule 

Laboratory Studies 
Thyroid function tests and the TSH assay are useful for con­
firming the clinical impression of thyroid status. Thyrotoxic 
nodules are only rarely malignant,5.30 although Graves' dis­
ease has been associated with an increased incidence of thy­
roid cancer. Measurement of antibodies to thyroid peroxidase 
is useful for identifying autoimmune thyroiditis when there is 
also diffuse enlargement of the gland. A calcitonin assay is 
important in patients with a family history of multiple en­
docrine neoplasia type II (MEN-II) or medullary carcinoma, 
as calcitonin is usually elevated under these conditions. Ge­
netic testing and calcitonin elevation may identify family 
members with this type of thyroid cancer before clinical man­
ifestations appear.5,29 

Workup 
The workup of a solitary nontoxic thyroid nodule is outlined 
in Fig. 121.2. It may include nuclear medicine scans, ultra­
sonography, surgery, or fine-needle aspiration cytology 
(FNAC). The latter method has become the initial procedure 
of choice because it is the most accurate and most cost-ef­
fective. The FNAC technique is relatively simple and low 
risk,5,29 and its sensitivity is reported to be more than 
90%.31,32 The most worrisome limitation is that a false-neg­
ative result may cause a malignancy to be missed, although 
the false-negative rate has been less than 10% in most stud­
ies and in one study as low as 0.7%. There is particular dif­
ficulty differentiating follicular adenoma from follicular car­
cinorna with FNAC, as finding evidence of invasion is 
required to diagnose the latter. A skilled and experienced cy­
topathologist is required for reliable results. 

Results of FNAC are classified as positive when malignant 
cells are identified, negative when adequate benign glandular 
tissue is present, indeterminate when tissue is present and cri­
teria for positive or negative reports are not met, and inade­
quate when insufficient tissue is present.32 

Nuclear medicine scans have traditionally been part of the 
routine workup of thyroid nodules because a cold nodule was 
thought to indicate malignancy. In practice, however, scans 
have not proved to be as useful as expected. Because 84% of 

all thyroid nodules are cold on scan, most cold nodules are 
benign. Some thyroid cancers (1-4%) are hot on scan. There­
fore nuclear medicine scans do not reliably distinguish be­
nign from malignant nodules and so are not indicated for the 
routine initial workup of euthyroid patients.S•30 

Ultrasonography can be used to determine if a thyroid nod­
ule is solid or cystic, but this rmding does not differentiate 
benign from malignant nodules. Studies have demonstrated 
that 9% to 14% of cystic nodules contain cancer compared to 
10% to 20% of solid nodules being cancerous.30 Cystic de­
generation occurs in 25% of papillary carcinomas. Therefore, 
ultrasonography is not indicated for the routine initial workup. 
Ultrasonography may be used to seek the presence of other 
nodules, guide needle biopsy, document and follow the size 
of a nodule, and evaluate for metastasis. 

Management 
The decision regarding when to remove a thyroid nodule sur­
gically should take into account several factors, including 
clinical findings, availability of FNAC with cytopathologic 
support, degree of anxiety of the patient and family, and abil­
ity to have reliable long-term follow-up. Reasonable gnide­
lines are as follows: (1) Surgery is recommended for patients 
with one or more high-risk clinical factors or FNAC yielding 
positive or indeterminate results. (2) Observation is recom­
mended for benign FNAC. Should the nodule increase in size, 
repeat FNAC or surgery is indicated. (3) Repeat the FNAC 
if the initial results are inadequate. Consider surgery if repeat 
FNAC is inadequate. (4) Consider surgery or repeat the FNAC 
for a persistent nodule after aspiration of a cyst. 

Ultrasonography and nuclear medicine scans rnay be use­
ful for the latter two situations when FNAC does not provide 
clear gnidance (Fig. 121.2). Suppression of benign thyroid 
nodules with thyroid hormone replacement is often recom­
mended, but the effectiveness of this treatment is question­
able. If suppression is initiated, treatment for more than 12 
months may be necessary to determine whether any benefit 
is achieved.33 Thyroid nodules associated with Hashimoto's 
thyroiditis have been shown to respond to suppression. S 

Thyroid Cancer 
Four cell types of thyroid cancer are possible, each with a 
considerably different natural course and prognosis: 

I. Papillary carcinoma accounts for 60% to 80% of all thy­
roid cancer. The tumor is slow-growing, and there is good 
long-term survival if surgical removal is performed while 
the cancer is still confined to the thyroid gland. Papillary 
carcinoma spreads by lymphatic means. 

2. Follicular carcinoma accounts for 10% to 15% of all thy­
roid cancers. It is slightly more aggressive than the papil­
lary variety and spreads by the hematogenous route. A sub­
categury of follicular carcinoma is the Hiirthle cell type, 
which is more aggressive and more common in iodine­
deficient countries. 

3. Medullary carcinoma accounts for ouly 2% to 5% of thy-



roid cancers. Most of these lesions are sporadic, but some 
are familial; 20% are part of the MEN-II syndrume. which 
has an autosomal-dominant inheritance pattern. The latter 
can be identified early with elevated calcitonin levels and 
genetic testing. Screening with these tests should be per­
formed on all family members if MEN-II or familial 
medullary carcinoma is diagnosed. If medullary carcinoma 
is not diagnosed prior to a palpable mass being present, 
the cure rate is less than 50%.29,33,34 

4. Anaplastic thyroid carcinoma is the most aggressive type 
but accounts for only 2% to 7% of cases. It has the worst 
prognosis of any thyroid cancer, with a median survival 
time of 4 to 7 months and a 5-year survival rate of only 
4%. 

Surgery is the treatment of choice for all thyroid carcinoma 
when excision is possible. Controversy remains as to whether 
total or partial thyroidectomy is preferable. Near-total resec­
tion is probably the procedure of choice.34 Radioiodine abla­
tion is recommended for patients with known residual tumor 
and probably also for those at high risk of recurrence. Some 
patients with anaplastic thyroid cancer will respond to com­
bined radiation and chemotherapy after thyroidecotmy. 5,24 

Thyroid Disease During Pregnancy 
Both hypothyroidism and hyperthyroidism can complicate preg­
nancy (see Chapter 12). Thyroid-binding globulin increases dur­
ing pregnancy, and so total T3 and T4 increase as well; hence, 
tests for these substances are not sufficient to diagnose or fol­
low pregnant patients with thyroid disease.35,36 Any use of ra­
dioactive iodine is contraindicated during pregnancy. 

Hypothyroidism causes anovulation and rarely coincides 
with pregnancy. When hypothyroidism occurs, it is associ­
ated with gestational hypertension, premature labor, and low 
birth weight. Treatment consists of replacement with L-thy­
roxine to maintain the TSH level in the Donnal range on a 
sensitive assay.35,36 

Hyperthyroidism during pregnancy is caused by the same 
etiologies as in nonpregnant patients, with Graves' disease 
being the most common cause. Thyrotoxicosis may lead to 
spontaneous abortion, stillbirth, neonatal death, and low birth 
weight3 '.36 Antithyroid drugs (usually propylthiouracil). pro­
pranolol, and occasionally thyroid resection may be used for 
treatment.36 
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episode of postpartum thyroiditis are at increased risk for 
recurrence with future pregnancies and may develop per­
manent hypothyroidism. 35 
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122 
Osteoporosis 

Paula Cifuentes Henderson and Richard P. Usatine 

Osteoporosis is a major health concern affecting approxi­
mately 20 million people in the United States. It is re­
sponsible for more than 1.3 million fractures annua11y,1 
with $15 billion in direct financial expenditures to treat 
these fractures.2 The clinical consequences of an osteo­
porotic fracture include increased mortality, disability, and 
the need for long-term nursing care. After a hip fracture 
the mortality rate of patients 65 to 79 years old at 1 year 
is between 20% and 30%, and these rales worsen with in­
creased age.3 Among those who survive, 50% won't be able 
to work without some type of assistance. After a collapsed 
osteoporotic vertebra, 30% of patients will experience 
chronic disabling back pain and spinal deformity. 4,5 Os­
teoporotic fractures have a profound impact on quality of 
life, decreasing the physical, functional, and psychological 
performance secondary to pain, deformities, and inability 
to perform the activities of daily living (ADL)6 (see Chap­
ter 23, Table 23.1). 

Osteoporosis is a disease characterized by low bone mass 
and michroarchitectural deterioration of bone tissue lead­
ing to enhanced bone fragility and a consequent increase 
in fracture risk.7 It can be a silent disease because it is of­
ten asymptomatic until a fracture occurs. The lifetime risk 
of a 50-year-old white woman of having an osteoporotic 
fracture is 40%. Fractures secondary to osteoporosis are 
more common in women than in men and in Caucasians 
and Asians than in African Americans and Latinos.8 These 
fractures most commonly occur at the hip, vertebrae, and 
wrists. 

Primary osteoporosis is related to aging and not associated 
with chronic illness. Secondary osteoporosis is related to 
chronic conditions that contribute to accelerated bone loss 
such as with hyperparathyroidism, malignancy, renal failure, 
and hyperthyroidism.9 

Assessment and Diagnosis 
Risk Factor Assessment 
Start with the medical history and ask questions about: 

Menopause (surgical and natural) 
Family histnry of osteoporosis (especially mother) 
Exercise 
Diet 
Smoking 
Alcohol intake 

Other risk factors such as age, gender, ethnicity, and slender 
body habitus can usually be observed without asking specific 
questions. The physica1 exam includes the measurement of 
height and weight, and the examination of the spine looking for 
any signs of deformity such as kyphosis, scoliosis, and limited 
range of motion. Screening for secondary fonns of osteoporo­
sis may be helpful. Assess the patient's risk of falling by ask­
ing about a history of falls and a decrease in visual acuity .10,11 

Genetic Issues 
The prevalence of osteoporosis varies by sex, ethnicity, and 
race.12 Decreased bone density is more common in women 
of Northern European or Asian descent. Women and men ex­
perience age-related decrease in bone mass density starting at 
midlife, but women experience more rapid bone loss after the 
menopause.!" Genetic syndromes like Turner's (45,XO) syn­
drome patients have streak ovaries and decreased estrogen 
production leading to the early development of osteoporosis.14 

Endocrine Factors 
Risk factors associated with decreased bone density include 
early estrogen deficiency secondary to surgery or to early 
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menopause, hyperthyroidism, hyperparathyroidism, hyper­
cortisolism, Addison's disease, and Cushing's syndromc. 14 

Medications 
Chronic use of certain medications that affect the bone me­
tabolism, such as corticosteroids, exogenous thyroid honnone, 
gonadotropin-releasing honnone (GnRH) analogues, antico­
agulants, and anticonvulsants, increase the risk of osteoporo­
sis and subsequent fractures. 15 

Lifestyle 
Excessive use of alcohol depresses osteoblastic function and 
increases the risk of osteoporosis. Physical activity early in life 
contributes to higher peak bone mass and reduces the risk of 
falls by approximately 25%. J6 Good nutrition with a balanced 
diet is necessary [or the development of healthy bones. Cal­
cium and vitamin D are required for the prevention and treat­
ment of osteoporosis. There are data to support recommenda­
tions (found later in the chapter) for specific dietary calcium 
intakes at various stages in life. 17.18 Patients at high risk also 
include those who pursue thinness excessively, have a history 
of an eating disorder,19 restrict their intake of dairy products, 
don't consume enough vegetables and fruits, and have a high 
intake of low-calciumlhigh-phosphorus beverages like sodas. 
These beverages have a negative effect on calcium balance. 

Laboratory Assessment 
If the history and physical exam suggests secondary causes 
of osteoporosis, the physician should consider tests such as 
thyroid-stimulating hormone (TSH), parathyroid honnone 
(PTH), calcium, vitamin D, urine N-teloptide, complete blood 
count (CBC), chern panel, cortisol, erythrocyte sedimentation 
rate (ESR) or serum protein electrophoresis, based on the dif­
ferential diagnosis.20.21 

Bone Densitometry Assessment 
To prevent osteoporosis, the physician should attempt to es­
tablish early detection of low bone mineral density (BMD). 
Currently there is no accurate measure of bone strength, but 
BMD is the accepted method to establish a diagnosis of os­
teoporosis and predict future fracture risk.22•23 The World 
Health Organization (WHO) defines osteoporosis as a BMD 
2.5 standard deviations (SDs) below the mean for young white 
adult women. This definition does not apply to other ethnic 
groups, men, or children.7•24 The U.S. Preventive Services 
Task Force suggests that the primary reason to screen post­
menopausal women is to check for a low BMD so that early 
intervention may be initiated to slow the further decrease of 
the bone density.25 The ultimate goal is to prevent vertebral 
and hip fractures. 

The most thoroughly studied and most widely used tech­
nique to measure BMD is the dual-energy x-ray absortiometry 
(DEXA) scan. This is considered to be the gold standard screen­
ing test to measure the BMD of the hip and spine. It is less ex­
pensive and involves less radiation exposure than the quanti­
tative computed tomography (CT). Since some patients don't 
respond to therapy for osteoporosis, the BMD results can also 

Table 722.7. World Health Organization (WHO) Diagnostic 
Criteria for Osteoporosis 

Rone Mineral Density (BMD) 
Diagnosis T score 

Normal ::;1 
Osteopenia 1-2.5 
Osteoporosis :::::2.5 
Severe osteoporosis :::::2.5 and history of fracture 

aStandard deviation (SO) below the mean in healthy young 
adults. 

Source: WHO Study Group.? 

be used to follow them and evaluate their response to treat­
ment. Bone mass should be measured in postmenopausal 
women 1 to 2 years following the initiation of therapy. 

The report of the DEXA provides a T score and a Z score. 
The T score is defined as the number of SDs above or below 
the mean BMD for sex- and race-matched young controls (not 
age matched). This should be distinguished from a Z score, 
which is defined as the number of SDs above or below the 
average BMD comparing the patient with the population ad­
justed for age, sex, and race. These results can be used to clas­
sify patients into three categories: normal, osteopenic, and os­
teoporotic (Table 122.1). Osteoporosis is diagnosed using the 
patient's T score, because the T score is a measure of current 
fracture risk. A T score of 1 SD below the age-predicted mean 
is associated with a two- to threefold increased risk of frac­
ture. Patients with T scores more than 2 SDs below the mean 
have an exponential increase in their risk of fracture. Z scores 
have little :o.ignificant value for clinical practice. 

Table 122.2. Indications for Bone Mineral Density 
(BMD) Screening 

National Osteoporosis Foundation guidelinesd 

Women >65 willing to start therapy if BMD low 
Women <65 postmenopausal with at least one additional 

risk factor 
All postmenopausal women with fractures 
Women considering therapy for osteoporosis, and BMD 

would affect decision 
Women who have received HRT for a prolonged period 
No formal guideline developed in premenopausal women 

American Association of Clinical Endocrinologists clinical 
practice guidelinesb 

Peri menopausal women willing to start therapy if BMD low 
X-ray evidence of bone loss 
Asymptomatic hyperparathyroidism 
Monitoring therapeutic response and BMD would affect 

decision 
Long-term use of glucocorticoid 

BMD = bone mineral density; HRT = hormone replacement 
therapy. 

dNational O~teoporosi5 Foundation (NOF). Physician's guide to 
prevention and treatment of osteoporosis. Washington, DC: 
NOF, 1998, 2000 

bAmerican Association of Clinical Endocrinologists (AACE). Clin­
ical practice guidelines for the prevention and treatment of post­
menopausal osteoporosis. Endocrinol Prad 1996;2(2):157-71. 



Newer measures of bone strength, such as the ultrasound, 
are being introduced as an alternative screening method to the 
DEXA scan. This measurement of bone mass is being done 
through peripheral bone mass assessment. In 1998, the Food 
and Drug Administration (FDA) approved the use of a 
portable ultrasound to as~ess bone mass through the meas­
urement of the calcaneous. If a patient has a low T score in 
the ultrasound of a peripheral bone, the current recommen­
dation is to obtain a DEXA of the hip and spine for further 
evaluation and treatment. l ] 

The diagnosis and treatment of osteoporosis should be in­
dividualized based on each patient's risk factors rather than 
the assessment of a T score alone. 

Indications for bone mineral density assessment include: 

Women ~65 years old who are willing to start drug therapy 
if BMD is found to be low 

Women <65 who have at least one additional risk factor for 
osteoporosis 

Postmenopausal women with a fracture 
Radiographic evidence of bone loss 
Long-tel111 steroid use 
Hyperparathyroidism 
Monitoring therapeutic response if the results would affect 

the clinical decision. 

Although there is no evidence to support this, some clini­
cians screen premenopausal women with BMD for the fol­
lowing conditions: 

Prolonged oligo/amenorrhea 
A long-standing history of eating disorders 
Stress fractures 
Chronic use of medications that promote bone resOIption. 

There is a lack of evidence to support the cost-effectiveness 
of universal routine bone density screenings or to support the 
efficacy of early preventive medications to prevent fractures. 
Therefore, an individualized approach is recommended25 

(Table 122.2). 

Bone Remodeling Assessment 
Another way to assess bone strength is to measure markers 
of hone remodeling (turnover) in the blood or urine. There 
is some evidence that bone turnover rate predicts the risk of 
osteoporotic fractures in postmenopausal women.26 These 
markers include indices of bone resorption such as serum and 
urine levels of C- and N-telopeptide, and indices of bone for­
mation su(;h as osteocalcin and bone-specific alkaline phos­
phatase. These markers of bone turnover may be particularly 
useful if obtained prior to starting treatment and then repeated 
in 3 to 6 months to measure lhe response. Despite the fact 
that these markers may identify changes in bone remodeling, 
they do not predict fracture risk. 

These tests are very expensive and are not recommended 
for screening or as the first-line studies to follow treatment 
response. However, if the BMD does not increase with treat-
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ment, one might order the turnover markers for further 
assessment. 

Prevention and Treatment 

Nonpharmacologic 
Nonpharmacologic therapy for prevention and treatment of 
osteoporosis includes adequate dietary intake of calcium and 
vitamin D, weight-bearing exercise, fall precautions, no 
smoking, and avoidance of excessive alcohol intake. These 
steps should be started early in life and continued through 
menopause because BMD peaks at about age 35 and then be­
gins to decline with accelerated bone loss after menopause. 

Calcium 
According to the National Institutes of Health (NIH) Con­
sensus Development Conference, the optimal recommended 
dose of elemental calcium is the amount that each person 
needs to maintain adult bone mass and minimizes bone loss 
later in life (Table 122.3). The recommended dose for post­
menopausal women <65 years old who are on honnone re­
placement therapy (HRT) is 1000 mg/day and 1500 mg/day 
for all other postmenopausal women.27 Calcium supplements 
are advisable if diet cannot supply the recommended amount 
necessary. Calcium citrate should be taken between meals 
while calcium carbonate should be taken with meals because 
it is best absorbed with gastric acid. Calcium should not be 
taken with iron because the iron decreases the absorption. Sev­
eral studies show that calcium supplements can reduce bone 
loss in postmenopausal women and will reduce the risk of 
fractures.27 The effect is not strong enough to recommend cal­
cium alone for oSleoporosis prevention. 

Table 1223. Optimal Calcium Intake 

Population 

Infants, children, and young adults 
0-6 Months 
0-12 Months 
1-10 

years 
Adult women 

Pregnant and lactating 
<24 years 
>24 yeMs 

Premenopausal 
2.')-49 years 

Postmenopausal 
50-64 years On Estrogen 

Not on estrogen 
::::::65 years 

Adult men 
25-64 years 
2':65 years 

aCaicium recommendations in mglday. 

NIH = National Institutes of Health; 
Daily Allowance. 

NIH RDA 

400 400 
600 600 

800-1200 800 
1200-1500 1200 

1200-1 SOD 1200 
1200 800 

1000 800 

1000 800 
1500 800 
1500 

1000 800 
1500 800 

RDA = Recommended 

Adapted from the NIH Consensus Conference, 1994.18 
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Vitamin 0 
The recommended daily intake of vitamin D needed for ade­
quate calcium absorption is 400 to 800 IV. Vitamin D defi­
ciency can occur in patients with inadequate sunlight expo­
sure. Sunlight exposure is shown to be useful in preventing 
hip fractures, especially in elderly institutionalized women.28 

Physical Activity 
Adequate physical activity may exert a positive influence on 
bone mass and is necessary for bone acquisition and mainte­
nance. The extent of this influence and the most effective type 
of program are not fully understood. Most trials of exercise 
intervention show that a reduction of falls is likely to be 
secondary to improVed muscular strength and balance. Low­
impact exercise like walking has minimal effect on BMD; 
high-impact exercise like weight training stimulates the in­
crease ofBMD. Women who exercise regularly are at a lower 
risk of hip fraCtureS.29 However, excessive exercise by com­
petitive athletes can also be a risk factor for bone loss, par­
ticularly if they have hypoestrogenic oligo/amenorrhea. 

Fall Prevention 
Most osteoporotic fractures result from a fall. Risk factors for 
falling include visual or hearing problems, gait disturbauces, 
underlying conditions that predispose the patient to syncope, 
cognitive impairment, and the use of certain medications like 
diuretics, antihypertensive, benzodiazepines, and antidepres­
sants. Home safety precautions may help to prevent falls. Ex­
ternal hip protectors have been shown to provide protection 
against hip fractures in frail elderly adults (see Chapter 24). 

Pharmacologic Treatment 
Pharmacologic treatment should be initiated in women with: 

No risk factors and who have T scores below 2 SDs 
Risk factors and T scores below 1.5 SD 
A history of vertebral or hip fractures 
Multiple risk factors over 70 years of age without BMD meas­

urement. 

The pharmacologic agents for treatment and prophylaxis of 
osteoporosis include HRT. calcium and vitamin D supple­
ments, bisphosphonates, selective estrogen receptor modula­
tors (SERMs), intranasal calcitonin, aud parathyroid hannone 
(PfH). While the most widely prescribed regimen is HRT 
with calcium and vitamin D, there are many reasons to con­
sider using the other medications. 

Inhibitors of Bone Resorption 

Hormonal 
Hormone Replacement Therapy (HRT) 
In the PEP! trial, HRT increased BMD at the hip by 1.7 % and 
at the spine by 3.5% to 5.0% over a 3-year period compared 
to placebo. HRT inhibits bone loss for the duration of the 
therapy, which recurs once therapy is discontinued. In pre­
menopausal women with osteoporosis secondary to hypoestro-

genic stages, early intervention with estrogen to achieve return 
of menses, is critical since bone loss may be irreversible. 

Observational studies consistently suggest that post­
menopausal HRT reduces the risk of hip and other types of 
fractures.30 Evidence from randomized controlled trials 
(RCTs), especially for vertebral fracture prevention, is less 
available. In a Danisb RCT, HRT reduced forearm fracture 
incidence in recent postmenopausal women.31 In another ran­
domized trial, HRT and vitamin D prevented nonvertebral 
fractures in postmenopausal women.32 A meta-analysis pub­
lished in 200 I suggests that estrogen reduces risk of nonver­
tebral fractures by 27%. Estrogen seemed to reduce the risk 
of fractures by 33% in younger women, but had no signifi­
cant effect in women aged 60 years or 01der.33 

Before starting a patient on HRT the physician and the pa­
tient need to consider all the risks and benefits. Common ad­
verse effects like breakthrough bleeding and breast tenderness 
or enlargement should be discussed. The risk of breast can­
cer and heart disease are very important issues. The relation­
ship of HRT to breast cancer and heart disease is still con­
troversial. HRT should be used with caution in patients who 
have a personal or family history of breast or endometrial can­
cer, or a history of a hypercoagutable state or thromboem­
bolic episodes. Informed consent should be given to all pa­
tients (see Chapter 104). 

In postmenopausal women without contraindications to 
HRT. any of the three recommended regimens could be used: 
estrogen alone in women without a uterus, estrogen with 
progestin daily, and estrogen with progestin in a cyclic man­
ner (estrogen every day aod progestin only for to to 14 days 
of the month), The most common regimen is conjugated es­
trogen at a daily dose of 0.625 mg or its equivalent. This dose 
can be used if the therapy begins at the onset of menopause 
in order to prevent the rapid bone loss that occurs early. If 
the postmenopausal woman is older at the time of starting the 
HRT, she might be more sensitive to the standard dose. One 
migbt consider starting at half the dose (0.3 mg) to avoid dis­
continuation secondary to adverse effects. Estrogen alone is 
avoided in women with a uterus in order to prevent endome­
trial cancer. Estrogen given with progesterone may actually 
decrease the risk of endometrial cancer. 

Selective Estrogen Receptor Modulators (SERMs) 
SERMs are an important alternative for women with con~ 
traindications or intolerance to estrogen therapy. Tamoxifen 
and raloxifene were FDA approved in 2000 for treatment of 
postmenopausal osteoporosis. The main goal is to maximize 
the beneficial estrogenic effect in bone and minimize the ef­
fect on the breast and endometrium. 

One study showed that raloxifene may decrease the risk of 
vertebral fracture by 36%, but there bas been no published 
evidence for hip fracture reduction.34 Both SERMs are con­
traindicated in women at risk for deep venous thrombosis. 

Bisphosphonates 
Alendronate (Fosamax) 
Alendronate was approved by the FDA in 1995 for treatment 
of postmenopausal osteoporosis. It reduces the risk of verte-



bral fractures by 30% to 50% and increases the BMD at the 
spine and hip.3s Alendronate also reduces the risk of fractures 
in men and women with osteoporosis secondary to the chronic 
use of steroids.36 

One study evaluated the addition of alendronate to HRT in 
the treatment of postmenopausal women with low BMD de­
spite ongoing treatment with estrogen.37 Compared with HRT 
alone, at 12 months alendronate plus HRT produced signifi­
cantly greater increases in BMD of the lumbar spine (3.6% 
vs. 1.0%, p < .001) and hip trochanter (2.7% vs. 0.5%, p < 
.001). This study suggests that alendronate may be beneficial 
when added to HRT in postmenopausal women with low 
BMD despite ongoing treatment with HRT. However, it 
should be noted that the outcome measured was BMD and 
not fractures. 

The recommended starting dose for postmenopausal os­
teoporosis prevention is 5 mg/day with a maintenance dose 
of 10 mg/day. The most common side effect is esophageal ir­
ritation secondary to reflux. Therefore, the patient should take 
alendronate with a full glass of water without food and re­
main upright for at least 30 minutes to avoid reflux. Another 
available regimen is 70 mg once a week. This weekly dose 
was demonstrated to be as effective with fewer gastrointesti­
nal side effects.38 At this time, the use of alendronate has not 
been approved for premenopausal women. 

Risedronate lActone/} 
Risedronate is a newer biphosphonate approved in 2000 by the 
FDA for treatment of postmenopausal osteoporosis. While the 
indications are the same as alendronate, it has fewer gastroin­
testinal side effects. Both agents cost over $50 a month. In a 
randomized, double-blind, placebo-controlled trial of 2458 am­
bulatory postmenopausal women younger than 85 years with 
at least 1 vertebral fracture at baseline, risedronate decreased 
the relative incidence of new vertebral fractures by 41 % over 
3 years. The absolute risk reduction was from 16.3% to 11.3%. 
The cumulative incidence of nonvertebral fractures over 3 years 
was reduced by 39% (5.2 % vs 8.4%). The overall safety pro­
file of risedronate, including gastrointestinal safety, was simi­
lar to that of placebo. The most effective dose was 5 mg/day. 39 

Calcitonin 
Calcitonin is helpful when treating painful osteoporosis due 
to its significant analgesic effect. This hormone inhibits bone 
resorption by acting directly on the osteoclasts. The PROOF 
study is controversial; it demonstrates a reduction of verte­
bral fractures with calcitonin.4o It is available in nasal spray 
at a recommended dose of 200 IU/day that corresponds to one 
squirt through one nostril every day alternating nostrils; or in 
the injectable form (200 units/mL) to be used three to five 
times/week at a dose of 50 to 100 IU/dose. 

Stimulators of Bone Formation 

Parathyroid Hormone (PTH) 
PTH is the most promising anabolic agent that stimulates bone 
formation. It is still undergoing clinical trials. Even though it 
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increases the BMD of the lumbar spine,41 there are no data 
on fracture risk. One disadvantage is that it must be admin­
istered by subcutaneous injection. It is not yet approved by 
the FDA. 

Fluoride 
Fluoride stimulates bone formation but does not decrease the 
risk of a fracture. A meta-analysis showed that fluoride in­
creases bone mineral density at the lumbar spine and does not 
reduce the number of vertebral fractures. Increasing the dose 
of fluoride actually increased the risk of nonvertebral frac­
tures and gastrointestinal side effects.42 It is not approved by 
the FDA for osteoporosis prevention and treatment. 

Conclusion 
Fractures of the hip, vertebrae, and wrists from osteoporosis 
cause significant decreases in the quality of life for many older 
individuals. The complications of hip fractures can also lead 
to death. Better methods for prevention, early detection, and 
treatment now exist. Healthy lifestyles, including no smok­
ing, exercise, good diet, and calcium intake, can help to pre­
vent osteoporosis. By assessing family history, ethnicity, body 
type, and other risk factors, physicians can target prevention 
and screening efforts to patients at highest risk for osteo­
porosis. Patients at higher risk should probably be screened 
using a DEXA scan. Pharmacologic therapies such as hor­
mone replacement, calcium, vitamin D, bisphosphonates, 
SERMs, and calcitonin can help prevent BMD loss and may 
reduce the risk of fractures. Currently, the data for fracture 
prevention are stronger for the bisphosponates than for hor­
monal therapy. Every family physician should feel comfort­
able screening for, preventing, and treating osteoporosis. 

Suggested Web Sites 

The National Institutes of Health Osteoporosis and Related 
Bone Diseases: National Resource Center www.osteo.org 

The National Osteoporosis Foundation. www.nof.org 
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123 
Gout 

james F. Calvert, jr. 

Gout encompasses a spectrum of diseases caused by precipita­
tion of uric acid crystals in tissue. The gouty disorders include 
(1) acute monarticular arthritis caused by uric acid crystals in 
joints, (2) nephrolithiasis, (3) soft tissue deposits of urate crys­
tals known as tophi, and (4) uric acid renal disease. Gout oc­
curs in about 1.3% of men over 40, making it the most com­
mon fann of inflammatory arthritis in men. The prevalence in 
women is about half that in men, l although there is evidence 
that the relative prevalence of gout in women has increased.2 

The prevalence of gout increases with age, and it is more com­
mon in persons of African or Polynesian ancestry. 

Hyperuricemia 
Hyperuricemia is caused by either increased production of 
uric acid or decreased ability to excrete it; some of the more 
common disorders characterized by hyperuricemia are listed 
in Table 123.1. Hyperuricemia is defined as the presence of 
a serum uric acid over 7.0 mg/dL (420 ,u..mol/L). Uric acid is 
less likely to fonn crystals at concentrations below this level. 
The risk of having all the gouty disorders increases propor­
tionately to the serum uric acid level." Prophylactic treatment 
to lower the uric acid level incurs no benefit to patients with 
asymptomatic hyperuricemia and is more risky and expensive 
than no treatment,4 although the discovery that a patient has 
hyperuricemia should lead to an attempt to determine its eti­
ology and significance. An exception to this rule is that pa­
tients with lymphoproliferative disorders or those about to un­
dergo chemotherapy for other malignancies should be treated 
prophylactically with allopurinol.5.6 Uric acid levels are of­
ten elevated prior to the development of heart disease, stroke. 
hyperlipidemia, diabetes, and hyperinsulinism, but whether 
the hyperuricemia is an innocent bystander in these disorders 
or part of their cause is a matter of controversy.?--9 

Acute Gout 
Acute gout is characterized by severe pain in a single joint 
that develops over a period of a few hours. Uric acid is more 
likely to crystalize at lower temperatures, so the metatar­
sophalangeal joint of the great toe, the coolest part of the body, 
is the most common site of gouty attacks, but other joints, 
typically a knee, shoulder, hand, or another part of the foot 
or ankle, are the site of presentation in 30% to 50% of cases. 10 

Gout can present in any joint. and the inflammation can be 
extremely subtle in some cases; hence a search for crystals 
should be undertaken for all arthritis of unknown etiology. 
More than half of women with gout have polyarticular dis­
ease, 11 a presentation that is also common in the elderly. 
Chronic gout is uncommon but does occur, most often in post­
menopausal women. Attacks of acute gout commonly follow 
trauma or surgery, especially in patients with hyperuricemia. 

Diagnosis of Acute Gout 
With acute oligoarticular gout the skin over the affected joint 
is usually red and warm; peeling of the skin is common, and 
pain is typically so severe the patient does not allow anything 
to touch the affected joint. Low-grade fever. elevated periph­
eral white blood cell (WBC) count, and elevated erythrocyte 
sedimentation rate (ESR) are commonly seen in patients with 
acutc gout. Because of these characteristics the appearance of 
acute oligoarticular gout is distinctive, and the most impor­
tant item in the differential diagnosis is joint infection. This 
distinction can be particularly troublesome in the handP 

Diagnostic Studies 
The serum uric acid level is not helpful for excluding or con­
firming a diagnosis of gout. Although clinical diagnostic cri­
teria have been developed for acute gout, examination of syn-
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Table 123.1. Some Possible Causes of Hyperuricemia 

Endogenous causes 
Family history 
Overproduction or underexcretion of urate 
large body build 
Rapid cell turnover (malignancy) 
Renal failure 
Hypertension 

Exogenous causes 
Dietary purine: organ meats, kale, spinach, shellfish, beans 
Alcohol, especially beer 
Medications: especially diuretics and antimetabolites (e.g., 

cyclosporinel 
Poisons: lead, others 

ovial fluid under polarized light provides the only definitive 
diagnosis. i3 Acute synovitis due to deposition of pyrophos­
phate crystals (pseudogout) becomes more common after age 
65, so joint aspiration is particularly important for this age 
group. 

Synovial fluid can easi ly be obtained by passing an J 8-gauge 
or smaller needle into the joint and aspirating it. Many clini­
cians prefer to numb the surrounding soft tissue with lidocaine 
before attempting joint entry. Joint fluid is then sent for crys­
tal examination, cell count, Gram stain, and culture. The cell 
count is over 20,OOO/cu mL in those with gout or infection, and 
counls as high as lOO,OOO/cu mL may be seen with either; the 
presence of crystals is the only reliable indicator that gout rather 
than infection is present. The needle-shaped crystals of gout 
have a unique appearance under polarized light; they are about 
the size of a neutrophil and are commonly seen inside them. In 
patients with acute gout the joint radiographs may be normal, 
but the erosions seen with chronic gout are fairly specific and 
can be helpful in making that diagnosis (Fig. 123.1). Radi­
ographs can help identify unsuspected fractures or osteo­
myelitis in patients with acute arthritis.14 

Treatment of Gout and Hyperuricemia 
Treatment of gout specifical1y addresses one of three clinical 
entities: (1) acute gout, (2) the intercritical period that occurs 
for 2 to 3 months after an acute attack, or (3) long-term man­
agement of chronic hyperuricemia. 

Treatment of Acute Coul 
Attacks of acute gout are most commonly managed by non­
steroidal antiinflammatory drugs (NSAIDs) (see Chapter 
112). High doses are needed. Although all NSAlDs are prob­
ably effective for acute gout, indomethacin (Indocin) is com­
monly used. One regimen involves giving indomethacin 50 
mg four times a day. for the first 2 days, then 50 mg three 
times a day for a week, then 50 mg twice a day for a week, 
then 25 mg two or three times a day for 2 to 3 weeks (or 

gouty arthritis, and so its use had utility in the differential di­
agnosis; it is now known that colchicine is at times success­
ful for any fonn of acute arthritis. IS Colchicine can be given 
intravenously, a method that reduces side effects; but the drug 
is potentially toxic in this fonn, and it is recommended that 
physicians considering the use of intravenous colchicine care­
fully review the instructions for its use. 16 For patients who 
are unlikely to tolerate treatment with NSAIDs or colchicine 
(e.g., those with gastrointestinal di sease or renal failure), in­
traarticular or even systemic steroids can be used. Another 
option is the use of a single dose of 60 mg of depo-triamci­
nolone (Kenalog) intramuscularly P Adrenocorticotropic 
hormone (ACTH) is also effective in a dose of 0.4 mg (40 
units) 1M, which may have to be repeated every 12 hours for 
2 to 3 days.13.18 

Management of Intercritical Cout 
Patients who have had resolution of an acute gouty attack are 
susceptible to a recurrence in the same joint for the next 2 to 
3 months, a period known as the intercritical period. Hence, 
preventive therapy is indicated for several months after an acute 
attack. Oral colchicine at 0.6 mg one or two times a day is ef­
fective for this purpose and is unlikely to have any side effects. 
Low-dose colchicine can be started along with NSAIDs at the 
time of an acute allack. Another alternative is low-dose NSAID 
therapy, such as indomethacin 25 mg twice a day, though this 
alternative is more likely to cause side effects. 

Hypouricemic agents (e.g ., allopurinol or probenecid) 
worsen an acute gouty attack and are never used during one. 
After some weeks of intercritical treatment the possibility of 
starting chronic drug therapy to lower the serum uric acid 
level can be considered. In patients who have only an occa-

more). Acute gout can also be treated with colchicine in a Fig. 123.1. Radiograph of the hand of a patient w ith gout. 
dose of 0.6 mg/hr by mouth up to a total of 5 or 6 mg until There are typical margin erosions and areas of radiolu­
relief or severe gastrointestinal side effects occur. At one time cency at the proximal interphalangeal joints of the index 
it was thought that colchicine was effective only for acute and long fingers bilaterally. 



sional gouty attack and have no complication of gout such as 
tophi or gouty renal disease (see section below), treatment of 
hyperuricemia is optional; some patients prefer the risk of an 
occasional attack to taking medicine on a long-term basis. Pa­
tients who believe their attacks are frequent enough to justify 
treatment or in whom treatment is indicated because of tophi 
or gouty renal disease should undergo treatment directed at 
hyperuricemia. Most experts believe that dietary therapy is of 
marginal benefit in lowering uric acid levels,19 although pa­
tients should be advised to lose weight and reduce consump­
tion of alcohol, meats, fat, and cholesterol. Hydration is im­
portant. Avoidance of medications that elevate the serum uric 
acid level is also helpful. Low-dose aspirin, niacin, and di­
uretics are the most common of these agents, and cyclosporine 
is another offender. 

Hyperuricemia 
Medical treatment of hyperuricemia involves use of either uri­
cosuric agents or allopurinol (Zyloprim), an agent that inter­
feres with uric acid metabolism. The choice of agent depends 
on patient characteristics. Allopurinol is indicated in patients 
with nephrolithiasis, tophi, or renal disease. It is also indi­
cated in patients with congenital overproduction of uric acid. 
These patients can be identified by collecting a 24-hour urine 
specimen for uric acid assay; the uric acid content is more 
than I gin overproducers (some clinicians use 600 or 800 mg 
as the cutoff). 

Patients with hyperuricemia who excrete less than I g/24 
hr are considered to be underexcreters and can be treated with 
a uricosuric agent instead of allopurinol unless they have 
nephrolithiasis, tophi, or renal failure. Probenecid (Benemid), 
the most commonly used uricosuric agent, is started at 250 
mg twice a day for a few days, then increased to 500 mg twice 
a day, and gradually increased up to a total of 3 g/day if 
needed. The goal of therapy is to get the serum uric acid be­
low 6.0 mg/dL (360 JLmol/L), although a level of 5 mg/dL 
(300 ILIDollL) or less more effectively dissolves uric acid crys­
tals. Gastric intolerance to probenecid is fairly common, and 
many drug interactions occur; for example, aspirin eliminates 
the uricosuric effect of probenecid. The cost of probenecid is 
also slightly higher than that of allopurinol. For this reason, 
many clinicians prefer to use allopurinol even in underex­
creters. It is effective against any form of hyperuricemia. 

Allopurinol should be started at a dose of 100 mg/day and 
increased gradually up to 300 mg/day if needed to keep the 
serum uric acid under 6.0 mg/dL (360 JLmol/L). If the serum 
uric acid remains elevated in a patient on allopurinol 300 
mg/day, noncompliance should be SUSpected,20 although doses 
up to 800 mglday are occasionally needed. The most common 
side effect of allopurinol is a rash; a vasculitic syndrome af­
fecting the skin and kidneys accompanied by fever,leukocyto­
sis, eosinophilia, and hepatitis may be seen. This syndrome is 
more common among the elderly and in patients with renal fail­
ure or on diuretic therapy; in these patients use of the lowest 
possible dose of allopurinol and a goal of7 mg/dL (420 JLffiOI/L) 
rather than 6 mgldL (360 J.UDoVL) can be considered. When this 
syndrome occurs, it is treated with high-dose steroids. 
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Acute attacks of gout are common when either uricosuric 
agents or allopurinol are started, even if several months have 
elapsed since the patient's last attack. It is important to warn 
patients of this possibility. Continuing prophylactic therapy 
with colchicine at 0.6 mg once or twice a day for the first year 
of hypouricemic therapy is advised. Starting with low doses of 
hypouricemic agents, as noted above, is also helpful. Urate­
lowering drugs should not be started until a month has passed 
since the last acute attack of gout, and, if possible, colchicine 
should be started first and continued for the first few months 
of treatment with urate-lowering therapy, although the risk of 
possible toxicity to colchicine needs to be considered.13 

Finally, patient education is an important component in the 
management of gout. Patients need to understand the differ­
ence between the agents used to control acute gout, the in­
tercritical period, and chronic therapy with urate-lowering 
agents, or there will be substantial confusion and worsening 
of their condition.2o Patients need to be followed regularly by 
the same provider with frequent monitoring of their uric acid 
levels for those on urate-lowering therapy; patient education 
can occur during these visits. 

Uric Acid Nephropathy 
Uric acid nephropathy is caused by precipitation of uric acid 
crystals in the renal tubules (see Chapter 97). It is usnally due 
to a sudden overproduction of uric acid in a dehydrated pa­
tient (e.g., following vigorous exercise).21 Uric acid nephro­
pathy can also be seen in patients with aggressive leukemia 
or during chemotherapy leading to rapid cell turnover. Uric 
acid nephropathy can be treated with vigorous hydration, di­
uretics, and alkalinization of urine; prevention is often possi­
ble if patients at risk are kept well hydrated. 

Tophi 
Tophi are aggregates of uric acid crystals surrounded by a gi­
ant cell foreign-body reaction. They gradually enlarge with time 
and eventually become first radiopaque and then obvious on 
physical examination. They appear around joints and in the sub­
cutaneous tissues. Their presence is an indication for allopuri­
nol therapy, which gradually leads to their dissolution. Tophi 
are much less common now than previously, probably because 
hyperuricemia is treated more aggressively.I3 

Pseudogout 
Arthritis due to deposition of calcium pyrophosphate dihy­
drate, or calcium pyrophosphate deposition disease (CPDD), 
is often called pseudogout. The knee is the most commonly 
affected joint; the disease is much more common in the eld­
erly. Radiographs show chondrocalcinosis. The diagnosis is 
made by synovial fluid analysis; the joint fluid is similar to 
that seen in gout except that the crystals are characteristic. 
Treatment of an acute attack is the same as that for acute gout. 
and colchicine prophylaxis can prevent recurrence. 
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124 
Selected Disorders of the Endocrine 
and Metabol ic System 

Richard O. Blondell 

The endocrine system governs the metabolic activities of the 
body, affects tissue growth, regulates the functioning of many 
organ systems, and influences behavior and cognition. Be­
cause the endocrine system is involved in an extraordinary 
range of physiologic processes, it is important to consider an 
endocrine disorder in many clinical situations, especially 
when a patient presents with vague multisystem complaints. 

Pituitary 
The pituitary (hypophysis) has two distinct parts-an anterior 
lobe (adenohypophysis) and a posterior lobe (neurohypoph­
ysis }-that have different embryologic origins. There is also 
a vestigial intermediate lobe. The neurohypophysis is not a 
true gland. Instead, macroneurons of the hypothalamus proj­
ect to the posterior pituitary and release either vasopressin 
(also called antidiuretic hormone, ADH) or oxytocin, two sim­
ilar 9-amino-acid peptides, into capillary beds. Neurons of the 
hypothalamus secrete hormones (e.g., gonadotropin-releasing 
hormone, GnRH) that are camed to the adenohypophysis via 
a tiny portal vein system and regulate the production and pul­
satile release of hormones (Table 124.1) by the different cell 
types of the adenohypophysis. Excess secretion of anterior pi­
tuitary hormones may be due to hypothalamic stimulation, 
loss of hypothalamic inhibition, or a hormone-secreting ade­
noma. If an adenoma is secretory, usually only one hormone 
is produced. which is typically prolactin, growth hormone 
(GH), or adrenocorticotropin (ACTH). 

Hyperprolactinemia and Galactorrhea 
Prolactin is a 198-amino-acid hormone that is required for 
lactation but not breast development. Hyperprolactinemia 
may be noted during the evaluation of breast discharge (see 
Chapter 106), menstrual disorders, infertility, or impotence. 
Because the hypothalamus inhibits pituitary prolactin release, 
any condition that affects llIe hypothalamus or the pituitary 
stalk causing hypopituitarism (e.g .. neurosarcoidosis) may 

lead to hyperprolactinemia. Also the pituitary may be 
prompted to secrete prolactin when the sensory nerves of the 
breast are stimulated by trauma, scars, breast implants, neo­
plasms, or herpes zoster or with nipple stimulation from loose­
fitting clothes or during sexual foreplay. Physiologic causes 
of prolactin release include pregnancy, hypoglycemia, stress, 
food ingestion, and sleep. Pituitary prolactin release can be in­
duced pharmacologically by drugs commonly used in clinical 
pnlctice: narcotics, estrogens, verapamil, a-methyldopa, reser­
pine, tricyclic antidepressants, and dopamine receptor antago­
nists, such as phenothiazines, butyrophenones (haloperidol), 
and thioxanthenes. Hyperprolactinemia is also associated with 
certain chronic diseases: renal failure, cirrhosis, and hy­
pothyroidism (see Chapters 90, 97, and 121). Prolactin may 
he secreted by pituitary adenomas and, on rare occasions, by 
nonpituitary neoplasms. 

Clinical Presentation 
The principal clinical features ofhyperprolactinemia are stim­
ulation of milk production and suppression of gonadal func­
tion through processes that are not well understood. Women 
present with galactorrhea, amenorrhea or oligomenorrhea, in­
fertility. vaginal dryness. and dyspareunia. Men present willi 
infertility, loss of libido, impotence, and occasionally galac­
torrhea. If hyperprolactinemia is due to a pituitary adenoma, 
women usually present early because of menstrual abnor­
malities, whereas men may not present until there are symp­
toms or signs of the pituitary mass (e.g., headaches or visual 
difficulties). 

Diagnosis 
Serum prolactin levels can vary with age, gender, and repro­
ductive status, but nonnal values are typically <20 ng/mL. 
To distinguish between nonpregnant patients who may have 
spuriously elevated serum prolactin levels (usually <50 
ng/mL) from those with pathologically elevated levels, base­
line values several hours after awakening. before a meal, and 
under minimal distress are obtained. Serum prolactin values 
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Table 124.1. Hormones of the Adenohypophysis 

Cell type (staining 
characteristics) 

Hormone(s) 
secreted Target site 

Clinical consequence 
of excess 

Clinical 
consequence of 

deficiency 

Somatotrophs (eosinophilic) GH Bones 
Glucose 

metabolism 

Gigantism, acromegaly 
Glucose intolerance 

Dwarfism 
Fa~ting hypoglycemia 

Lactotrophs (eosinophilic) 

Corticotrophs (basophilic) 

Prolactin 

ACTH 
{3-Lipoprotein 

TSH 

Breasts 

Adrenal cortex 
Skin 

Galactorrhea 

Cushing syndrome 
Hyperpigmentation 

Inability to lactate 

Adrenal insufficiency 
Hypopigmentation 

Hypothyroidism 

Delayed puberty, 
Thyrotrophs (chromophobic) Thyroid Hyperthyroidism" 

Gonadotrophs 
(chromophobic) 

FSH, LH Females: ovaries 
Male: testes 

Precocious puberty 
infertility, loss of 
secondary sexual 
characteristics 

CH - growth hormone; ACTH = adrenocorticotropin hormone; TSH = thyroid-stimulating hormone; FSH = follicle-stimulating 
hormone; LH = luteinizing hormone. 

aSecondary hyperthyroidism is a rare condition. Chromophobe adenomas are usually nonsecretory. 

greater than 200 ng/rnL are usually due to pituitary adeno­
mas, which are best visualized by magnetic resonance imag­
ing (MRI).l A detailed clinical history and physical exami­
nation often provide clues of the cause of hyperprolactinemia 
when values are between 20 and 200 ng/rnL. The patient is 
asked about drug use, visual problems, and sexual practices 
or clothing that might cause nipple stimulation. The chest is 
inspected for lesions and scars. Thyroid function tests, a 
mammogram, or MRI of the sella and hypothalamus may be 
required. 

Management 
Explanation, reassurance, advice, or medication change may 
be sufficient treatment for patients who have hyperpro­
lactinemia due to local stimulation or medication. An under­
lying condition should be treated if possible. Dopamine-ago­
nist drugs suppress prolactin secretion and restore gonadal 
function. For more than 20 years, bromocriptine has been the 
standard treatment for hyperprolactinemia-associated dys­
functions and minimally symptomatic prolactin-secreting mi­
croadenomas (i.e., <1 em). The usual dose is 2.5 to 15.0 
mg/day. Side effects (nausea, dizziness, and orthostatic hy­
potension) are limiting factors in 5% to 10% of patients.2 

Pergolide and cabergoline are dopamine agonists that may be 
better tolerated than bromocriptine. Quinagolide is a well­
tolerated, long-acting selective dopamine D2 receptor agonist 
that has been used in Europe for several years. 3 Transsphe­
noidal surgery remains the mainstay of treatment for the ma­
jority of pituitary adenomas; however, up to 10% of adeno­
mas may recur following surgery.4 

Acromegaly and Gigantism 
Excessive secretion of GH (hypersomatotropism) typically 
presents between the third and fifth decade of life, and is 
nearly always caused by a pituitary adenoma and can result 
in acromegaly. Hypersomatotropism is rare among children, 
but if it occurs in a child before the closure of the epiphyses, 

it causes exaggerated skeletal growth known as pituitary 
gigantism. 

Clinical Presentation 
Acromegaly typically presents with the insidious onset of ex­
cessive bone growth of the hands, feet, face, and skull. Pa­
tients may note the need for larger hats, gloves, rings, and 
shoes. Overgrowth of the mandible leads to dental malocclu­
sion and a protrusion of the jaw known as prognathism. Fam­
ily members may note a change in the patient's appearance, 
which may be obvious from old photographs. The skin be­
comes thickened with an increase in coarse body hair and an 
increase in sweat and sebaceous gland function, which can 
lead to an offensive body odor. There is stimulation of carti­
lage growth; articular cartilage can undergo necrosis and ero­
sion, causing joint pain; nasopharyngeal overgrowth can 
cause hoarseness and sleep apnea; and enlargement of the lar­
ynx leads to a deep voice. The tongue is enlarged and fur­
rowed. Hypersomatotropism also causes the enlargement of 
the soft tissues and most viscera. 

Diagnosis 
The diagnosis can he made through recognition of the con­
stellation of clinical symptoms and signs and is confirmed by 
the laboratory. Serum levels of OR and insulin-like growth 
factor 1 (lGF-I) will he elevated. A morning fasting level of 
serum GH should be obtained and compared to one obtained 
90 minutes after the oral administration of 75 g of glucose, 
which will nonnally suppress OR production. The cause is 
usually due to a macroadenoma (i.e., an adenoma greater than 
1 em in diameter) and is best demonstrated by MRI. 

Management 
Transsphenoidal surgical resection is generally the preferred 
treatment, and it usually produces a substantial reduction of 
GH and IGF-I secretion and an improvement in symptoms.2 

However, some patients will have persistent or recurrent hy­
persecretion after surgery. Ablative radiotherapy is also used, 
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but hormone levels may take years to decrease. The medica­
tions that havc been used to reduce GH hypersecretion in­
clude dopamine agonists (e.g., bromocriptine, cabergohne) 
and the somatostatin analogues (e.g., octreotide, lanreotide). 
Pegvisomant, a genetically engineered GH-receptor antago­
nist, has been developed for the treatment of acromegaly, 
which is given by daily subcutaneous injedions. ~ 

Hypopituitarism 
Hypofunction of the pituitary is a rare disorder that may be 
either partial or complete (panhypopituitarism). It i~ caused 
by a number of disorders that disturb the gland directly (pri­
mary hypopituitarism) or the hypothalamus (secondary hy­
popituitarism) (Table 124.2). 

Clinical Presentation 
Children may present with growth failure and delayed pu­
berty. Adults typically present with a confusing array of 
psychological problems, family or social difficulties, and mul­
tisystem somatic complaints that are due to honnonal defi­
ciencies and the underlying disease that causes the hypopitu­
itarism. Common complaints include fatigue, weight loss, dry 
skin, menstrual abnormalities, and sexual dysfunction. Symp­
toms may develop abruptly (as in the Sheehan syndrome) or 

Table 124.2. Selected Causes of Hypopituitarism 

Neoplastic causes 
Adenoma 
Craniopharyngioma 
Metastases 

Ischemic causes 
Sheehan syndrome (postpartum pituitary necrosis) 
Diabetic microvascular disease 
Temporal arteritis 

Granulomatous causes 
Sarcoidosi~ 
Wegener's granulomato~is 
Hand-Schuller-Christian syndrome 

Developmental causes 
Congenital malformation 
Developmental cyst 
Hydrocephalus 

Infectious causes 
T uberculosi~ 
Syphilis 
Fungal disease 
Meningitis, abscess 

Physical causes 
Trauma, especially basal skull fractures 
Radiation therapy 
Surgery, hypophysectomy 
Toxic atmosphere (vincristine) 

Miscellaneous causes 
Pituitary apoplexy 
Cavernous sinus thrombosis 
Primary empty sella syndrome 
Immunologic (lymphocytic hypophysitis) 
Idiopathic (occasionally familial) 

slowly (as with a slow-growing nonsecretory adenoma). Par­
tial loss of pituitary function might mimic primary failure of 
the target site. Panhypopituitarism is ultimately fatal. Patienb 
appear pale and chronically ill with a loss of secondary sex­
ual characteri~tics. Galactorrhea can occur in secondary 
hypopituitarism (e.g., hypothalamic sarcoidosis) because the 
hypolhalamu~ inhibits pituitary prolactin. Lack of ADH pro­
duces polydipsia and polyuria. 

Diagnosis 
rf the patient is viewed as a whole, the diagnosis is suggested 
by the clinical history and examination and can be confirmed 
by simultaneously measuring serum pituitary and target gland 
hormone levels.o MRI is the preferred method for evaluating 
hypothalamic and pituitary anatomy. 

Management 
Treatment is aimed at the underlying condition and re­
placement of target gland hormones (Table 124.3). A defi­
ciency of glucocorticoids is corrected before thyroid hor­
mone replacement to prevent precipitating an adrenal crisis. 
Because aldosterone secretion is unaffected, mineralocorti­
coids are not necesfoary. Sex hormones can be >;tarted once 
the patient is euthyroid, but gonadotropins are required to 
restore fertility. In children, GH is required. In adults, re­
placement of GH reduces body fat, increases muscle mass 
and bone density, and improves exercise tolerance in the 
short term; the long-term benefits have not been evaluated. 
These patients should wear a medical identification bracelet 
or necklace. 

Empty Sella Syndrome 
With empty sella syndrome the pituitary is flattened against 
the unyielding bone by the arachnoid space, which, for un­
known reasons, herniates into the sella. Because the gland is 
not destroyed, there may be little if any pituitary dysfunction. 
The condition is noted occasionally as an incidental radio~ 
logic finding. Pituitary function can be monitored clinically 
or by periodically measuring pituitary honnone levels if 
indicated. 

Water Balance and the 
Neuroendocrine System 
Thc neuroendocrine system plays a role in regulating water 
balance by lhree interrelated mechanisms: vasopressin, renal 
function, and thirst. Abnormalities of this regulation may 
presenl clinically as hyponatremia, hypematremia, or polyuria 
and polydipsia (see Chapter 96). Hyponatremia may be due 
to excessive sodium excretion (e.g., Addison's disease) or to 
reduced water excretion as with the syndrome of inappropri­
ate secretion of ADH (SIADH). 

Polyuria 
Polyuria may be due to central diabetes insipidUS (Dl), 
nephrogenic DI, an osmotic diuresis, OT primary poJydipsia.7 
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Table 124.3. Hormone Replacement Therapy 

Class of medication 

Glucocorticoidsb 

Hydrocortisonec 

Cortisoned 

Prednisoned 

Therapeutic end point: elimination of clinical signs and symptoms 
Overtreatment: development of Cushing syndrome 

Mineralocorticoidsf 

Fludrocortisone (Florinef) 
Therapeutic end point: normalization of blood pressure without postural 

hypotension, and normalization of serum sodium and potassium 
Overtreatment: edema, hypertension, hypokalemia 

Thyroid hormone 
Levothyroxine (Levoxyl, Synthroid) 
Therapeutic end point: minimum dose required to normalize serum TSH8 in 

primary hypothyroidism, normal serum T4 levels in secondary hypothyroidism 
Overtreatment: symptoms of hyperthyroidism, suppressed serum T5Hg 

or elevated serum T4 

Estrogensh 

Conjugated estrogens (Premarin) 
Estradiol 
Estropipate (Ortho-Est, Ogen) 
Estradiol (CHmara, Vivellel (transdermall 
Therapeutic end point: restoration of secondary sexual characteristics, 

elimination of vasomotor symptoms, production of menstruation 
(if uterus present) 

Overtreatment: edema, nausea, vomiting, dysfunctional bleeding 

Progestogensh 

Medroxyprogesterone (Provera, Cycrin) 
Norethindrone (Micronor, Nor-QD) 
Therapeutic end point: production of withdrawal bleeding without breakthrough 
Overtreatment: breast tenderness, nonspecific gastrointestinal symptoms 

T estosteronesi 

Testosterone cypionate or enanthate (1M) 
Testosterone (transdermal) 
Therapeutic end point: restoration of secondary sexual characteristics 
Overtreatment: excessive acne and aggressive behavior 

Antidiuretics 
Desmopressini (DDAVP) (intranasal) 
Therapeutic end point: lowest possible dose needed to control symptoms 
Overtreatment: Water intoxication 

.JAil doses are oral unless otherwise noted. 
bAcute treatment hydrocortisone 100 mg IV. 

cHas some mineralocorticoid effect. 

dHas little mineralocorticoid effect; can be given as single daily dose. 

eOouble dose during moderate illnesses (fevers, gastroenteritis). 

iNot required for secondary hypoadrenalism (i.e., hypopituitarism). 

gAs measured by a highly sensitive TSH assay. 

Usual adult dose 

10-20 q A.M.; 5-10 mg q P.M.to 

25 mg q A.M.; 12.5 mg q P.M.to 

5 mg q A.M.; 2.5 mg q P.M. e 

0.1 mg qd-<1od 

1.6 I'g/kg/day 

0.625-1.25 mg qd 
0.5-2 mg qd 
1.5-9 mg qd 
0.05-0.1 mg/day patch (twice weekly) 

2.5-10 mg qd 
0.35 mg qd 

200--400 mg q2-4 weeks 
One 5 mg patch qd 

to--40 ,uglday (divided BID-TID) 

hWhen given clinically to produce menses: estrogens are given qd on days 1 [025 each month; progestogens are given qd dur­
ing the final 7-14 days (e.g., days 16 to 25). Estrogen/progestogen combination products or birth control pills can be used as an 
alternative. 

iBecause of potential liver toxicity, oral androgens are not considered to be first-line treatment. 

ilnjectable also available. 

Nephrogenic DI may be congenital or acquired. Common cosides, meclocycline, lithium), and postobstructive nephro­
causes of the acquired form are chronic renal disease, sys- pathy. Polyuria is also seen with the osmotic diuresis of di­
temic diseases causing nephropathy (e.g., myeloma, hyper- abetes mellitus (see Chapter 120) and with poorly resorbed 
calcemia, sickle cell disease), nephrotoxins (e.g., aminogly- solutes (e.g., mannitol, sorbitol). 
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Polydipsia 
Secondary polydipsia is protective for patients with polyoria 
from any cause. When access to water is limited, dehydra­
tion, hypematremia, and death can result. Primary polydipsia 
is common among psychiatric patients, but the pathophysiol­
ogy is not completely understood. g The disorder is voluntary 
in some patients, but in others it may be related to psychotic 
delusions (psychogenic polydipsia) or to some unknown ab­
normality in the thirst mechanism (dipsogenic polydipsia). 
The anticholinergic effects of the medications used in psy­
chiatric patients may cause or exacerbate polydipsia. The cli­
nician must not automatically assume that psychogenic poly­
dipsia is the cause of polyuria or hyponatremia in a given 
psychiatric patient and should search for some other under­
lying disease. Although a water deprivation test could be help­
ful for diagnosis, it may be difficult or impossible to perfonn 
in psychiatric patients. In such situations the clinician could 
evaluate the patient for hypopituitarism biochemically and ra­
diographically. The function of the thyroid, adrenals, and kid­
neys may also need to be evaluated. 

Central Diabetes Insipidus 
There are several types of familial DI, but all are rare. Over 95% 
of the cases of central DI are due to an acquired deficiency of 
ADH by the disorders causing hypopituitarism (Table 124.1). 
This deficiency can occur through the loss of the large hypo­
thalamic neurons that synthesize ADH or via the destruction of 
the posterior pituitary capillary beds? Central DI may be par­
tial or complete, transient or pennanent, associated with other 
pituitary deficiencies or the sole abnonnality. A transient fonn 
is associated with pregnancy. 10 There are two types of ADH re­
ceptors. V 1 receptors mediate the pressor effects of ADH and 
V 2 receptors are responsible for the antidiuretic and hemostatic 
effects (i.e., release of factor VIII and von Willebrand's factor). 

Clinical Presentation 
Depending on the underlying etiology, the onset of central DI 
may be gradual or abrupt. Polyuria and polydipsia are the only 
findings in the idiopathic fonn, but acquired central DI may 
also present with the symptoms and signs of the associated 
pituitary lesion. Large volumes (> 30 mllkg) of dilute urine 
(specific gravity <1.010, osmolality <300 mOsmIL) are ex­
creted over a 24-hour period. Nocturia is usually present. 

Diagnosis 
A water deprivation test is used to distinguish DI from other 
causes of polyuria. In a controlled setting water intake is re­
stricted, and the weight and the sodium and osmolarity of the 
plasma and urine are measured hourly. The patient should not 
be allowed to lose more than 5% of body weight. Dilute urine 
in the face of concentrated serum suggests DI. Then vaso­
pressin (5 units SC) is administered to differentiate central DI 
from nephrogenic DI. 

Management 
The treatment of central DI is directed at the underlying cause 
if possible. Synthetic analogs of ADH (Table 124.3) that can be 

given intranasally are used to treat central DI. Absorption may 
be erratic with a common cold or allergic rhinitis. Partial cen­
tral DI may be treated successfully with diuretics (thiazides) or 
ADH-releasing dmgs (e.g., chlorpropamide, carbamazepine). 
Patients with DI should wear medical identification. 

Disorders of Secondary 
Sexual Characteristics 
Puberty is the process leading to physical and sexual matu­
ration that involves the development not only of secondary 
sexual characteristics but also skeletal growth, alterations in 
lean body mass, and psychological changes (see Chapter 22). 
Normal puberty consists of two main endocrinologic events: 
adrenarche and gonadarche. Adrenarche is the increased se­
cretion of adrenal androgens that nonnally occurs in both gen­
ders between 6 and 8 years of age, usually preceding go­
nadarche. It is associated with bone growth and changes in 
pilosebaceous units. Although the adrenals account for some 
pubic hair growth, the biologic role of adrenarche is not com­
pletely understood. l1 Gonadarche is initiated by the hypo­
thalamus. Episodic secretion of GnRH by the hypothalamus 
results in the pulsatile secretion of the gonadotropins follicle­
stimulating hormone (FSH) and luteinizing hormone (LH) by 
the anterior pituitary. In boys LH stimulates testosterone se­
cretion by the Leydig cells, and after spermarche FSH sup­
ports the maturation of spermatozoa. In girls FSH stimulates 
follicle formation and estrogen secretion. After the onset of 
ovulation, LH stimulates the development of the corpus within 
a ruptured graafian follicle. Normal puberty begins between 
the ages of 8 and 13 in girls and 9 and 14 in boys. Puberty 
that begins before the lower end of these ranges is deemed 
precocious, and puberty that does not start before the upper 
end of these ranges is considered delayed. In girls puberty is 
heralded by breast development and skeletal growth, followed 
by the appearance of pubic and axillary hair and then menar­
che. In boys it is announced by testicular enlargement and is 
followed by the appearance of pubic hair and enlargement of 
the penis. Skeletal growth is a late event of male puberty (see 
Chapter 22). The etiology of a pubertal disorder can often be 
determined by a focused medical history, a directed physical 
examination, and appropriate diagnostic tests. 12 Disorders of 
puberty cause much apprehension. Treatment is determined 
by the underlying cause. 

Precocious Puberty 
Precocious puberty could be caused by either a central process 
[central nervous system (CNS), pituitary] or a peripheral 
process (Table 124.4). Central precocious puberty is due to 
the premature production of gonadotropins, which is often 
physiologic except in young children, when pathologic 
processes are more likely. Peripheral precocious puberty, al­
ways a pathologic condition, is caused by the early appear­
ance of sex hormones. To distinguish between central and pe­
ripheral precocious puberty, the order of appearance of the 
various sexual characteristics are noted as well as the ages of 
the onset of puberty in family members. The height, weight, 
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Table 124.4. Causes of Precocious Puberty 

Central precocious puberty 
True precocious puberty 
Central nervous system lesions 
Gonadotropin-secreting tumor 
Profound hypothyroidism 
Chronic adrenal insufficiency 

Peripheral (pseudo) precocious puberty 
Girls 

Ovarian tumor 
Follicular cysts 
Exogenous estrogens 

Boys 
Testicular tumor 
Autonomous Leydig cell function 
Exogenous androgens 

Either 
Polyostotic fibrous dysplasia 
Adrenal tumor 
Adrenal hyperplasia 

Tanner stages of breast development, axillary and pubic hair 
growth, and the genitalia are documented (see Tables 22.1 
and 22.2). Radiographs of the left wrist for bone age may be 
useful, and a difference of more than 2 standard deviations is 
considered abnonnal. 

Girls with breast development and pubic hair are likely to 
have true precocious puberty that is either constitutional (of­
ten familial) or idiopathic (i.e., without other pathologic find­
ings). The latter accounts for about 75% of the cases. In ei­
ther situation, nonnal pubertal serum levels of FSH, LH, and 
estradiol are noted. Pathologic causes are not likely to pro­
duce both feminization and sexual hair growth. Hyperan­
drogenism is considered if acne or virilization occurs in the 
absence of feminization. A pathologic cause is sought if pu­
berty occurs in girls aged ::;6 years. 

Boys with precocious puberty have a benign central cause 
about half of the time, characterized by symmetrically en­
larging testicles, virilization, and pubertal levels of FSH, LH, 
and testosterone. Headaches may be an important diagnostic 
clue for a CNS abnormality. Participation in sports may lead 
to abuse of androgens in an effort to "bulk up."]] Androgens 
of exogenous or adrenal origin cause physical and sexual de­
velopment without testicular enlargement. Unilateral testicu­
lar enlargement suggests neoplasia. If a pathologic cause for 
central precocious puberty is suspected, diagnostic images of 
the head and tests of pituitary function are essential. If a pe­
ripheral cause is suspected, biochemical and radiographic 
evaluation of the adrenals may be worthwhile. 

Delayed Puberty 
Boys who have not demonstrated testicular enlargement by 
the age of 14 or for whom 5 years or more have passed be­
tween the initial and complete growth of the genitalia have 
delayed puberty. Girls who have not developed breast buds 
by the age of 13 or who exhibit primary amenorrhea (passage 
of 5 years or more between the appearance of breast buds and 
menarche) have delayed puberty. An appropriate initial as-

sessment consists of a medical history, a complete physical 
examination with particular attention to the timing of puber­
tal milestones, and a graph of height and weight. A radiograph 
of the left wrist for bone age should be obtained. Children 
with delayed puberty may then be grouped according to the 
initial assessment those who appear normal, those who ap­
pear to have chromosomal abnormalities (e.g., Turner syn­
drome in girls, Klinefelter syndrome in boys), and those 
who appear to have a chronic disease (e.g., hypopituitarism, 
malignancies, chronic infections, malnutrition, anorexia ner­
vosa). Those who seem nonnal except for pubertal delay may 
have a constitutional pubertal delay, primary hypogonadism 
(e.g., congenital defects, tumors, injuries, infections), or sec­
ondary hypogonadism (i.e., gonadotropin deficiency). Ap­
propriate diagnostic tests include serum FSH, LH, estradiol 
(in girls), or testosterone (in boys); a GnRH stimulation test; 
and MRI if a CNS lesion is suspected. 

Hypogonadism in Adults 
Adults may present to their physicians with infertility and loss 
of secondary sexual characteristics. In men, primary hypo­
gonadism is most often caused by exposure to physical agents 
(cytotoxic drugs, radiation, or alcohol), infections (mumps), or 
trauma requiring castrationY Women lose gonadal function 
following oophorectomy and during menopause, but ovarian 
failure before the age of 40 is considered premature. The serum 
pituitary gonadotropins (i.e., FSH and LH) are elevated with 
gonadal failure. Honnone replacement therapy (Table 124.3) 
can restore secondary sexual characteristics but not fertility. 
Unexplained loss of secondary sexual characteristics should 
prompt an evaluation for secondary hypogonadism (i.e., hy­
popituitarism) consisting of hormonal studies of the hypothal­
amic-pituitary axis and possibly MRI of the sella. 

Hirsutism and Virilization 
Traditionally physicians were taught to distinguish between fa­
milial or idiopathic hypertrichosis (a generalized increase in 
terminal hair density), and androgen-induced hirsutism or drug­
induced hirsutism. Although certain drugs can cause excessive 
hair growth, it now appears that most women who have this 
problem have excess circulating or peripheral androgens. 14 Ex­
cessive hair growth can occur with anticonvulsants (e.g., pheny­
toin), androgenic progestins [medroxyprogesterone (Provera 
and others), norethindrone], antihypertensives (e.g., minoxidil), 
phenothiazine derivatives, danazol, and drugs that have andro­
genic activity (e.g., testosterone, anabolic steroids). An in­
creased sensitivity of pilosebaceous units to androgens causes 
some forms of hirsutism. 15 Androgen-dependent hair growth is 
influenced by the ratio of estrogens and androgens and thus 
may be physiologic (e.g., as in menopause or obesity). 

Clinical Presentation 
Unwanted hair growth causes many women great concern. 
Hirsutism is the excessive growth of androgen-dependent hair 
(face, axilla, chest, suprapubic region) and may be associated 
with acne. Virilization refers to the androgen-dependent mas­
culinization of a woman. It is characterized by c1itoromegaly, 
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voice deepening, increased muscle mass, increased libido, 
temporal balding, and hirsutism. When accompanied by de­
feminization (decrease in breast size and vaginal atrophy), it 
is always pathologic. 

Diagnosis 
Women with hirsutism and virilization are evaluated for hy­
perandrogenism. The source of androgens may be exogenous 
(anabolic steroids) or endogenous from the adrenals (adrenal 
tumor, adrenogenital syndrome) or ovaries (polycystic ovar­
ian disease). Neoplasms of the adrenals, ovaries, and other lo­
cations may secrete androgens or gonadotropins (see Chapter 
105). Appropriate initial tests include ultrasound images of 
the pelvis and selected serum· assays: early morning cortisol 
(to screen for Cushing syndrome), testosterone, androstene­
dione, and dehydroepiandrosterone sulfate (DHEAS). If the 
patient with hirsutism has normal basal serum concentrations 
of testosterone, DHEAS, and androstenedione, an adrenal tu­
mor is unlikely.16 In women in whom these concentrations 
are elevated, a tumor is unlikely if the DHEAS and urinary 
17-ketosteroid excretion are in the normal basal range and the 
serum cortisol concentration is less than 3.3 .ug/dL after dex­
amethasone administration (0.5 mg q6h for 48 hours). Mildly 
elevated serum androgens that are promptly suppressed to the 
normal range after dexamethasone are most consistent with 
idiopathic hirsutism or polycystic ovaries, whereas moder­
ately elevated serum 17-hydroxyprogesterone and testos­
terone values that are only partially suppressed are diagnos­
tic of congenital adrenal hyperplasia. A tumor is likely if 
dexamethasone does not suppress hormone levels and the cor­
tisollevel remains 2'::3.3 .ug/dL. 

Management 
Treatment is directed at the underlying abnormality. Idio­
pathic hirsutism, a cosmetic problem, can be managed with 
shaving, plucking, or epilating wax. Skin irritation and odor 
tend to limit the use of chemical depilatories. Electrolysis of­
fers a pennanent, though expensive, low-risk solution. Hor­
mone replacement can be offered to menopausal women. Se­
lected patients are given spironolactone, a GnRH agonist, or 
an antiandrogen (e.g., finasteride). 

Parathyroids and Calcium Metabolism 
The parathyroids are four tiny glands located in the neck close 
to the thyroid that secrete parathyroid hormone (PfH), an 84-
amino-acid peptide also called parathormone. PTII and vita­
min D (a prohormone) are the principal regulators of calcium 
and phosphate. The actions of PfH include (1) osteoclast ac­
tivation with liberation of calcium from bones; (2) enhance­
ment of reabsorption of calcium from renal tubules; (3) stim­
ulation of intestinal absorption of calcium directly and by 
promoting the production of renal calcitriol [1,25-dihydroxy­
cholecalciferol (1,25-DHCC)]; and (4) inhibition of renal re­
absorption of phosphates. Calcitonin, which inhibits bone re­
sorption by a direct action on osteoclasts, is produced in 
response to hypercalcemia by perifol1icular cells of the thy-

roid. Excessive secretion of calcitonin does not usually cause 
hypocalcemia. It is rare with thyroid medullary carcinoma, 
which typically secretes large amounts of calcitonin. 

Hyperparathyroidism and Hypercalcemia 
The hypercalcemia of primary hyperparathyroidism is due to 
an autonomously functioning benign sporadic adenoma 85% 
of the time. Idiopathic or familial parathyroid hyperplasia ac­
count for most of the rest. 17 Rarely there may be multiple ade­
nomas (as in multiple endocrine neoplasia type 1), a carci­
noma of the parathyroid, or ectopic production of PTII by a 
malignancy. Other causes of hypercalcemia due to increased 
bone resorption include metastatic cancer, Paget's disease, hy­
perthyroidism, and immobilization. Hypercalcemia may also 
occur because of decreased renal excretion of calcium (thi­
azide diuretics, lithium) or with increased absorption of cal­
cium from the gut (sarcoidosis, vitamin D intoxication). Pro­
longed tourniquet use can cause measured serum calcium 
levels to appear elevated. 

Clinical Presentation 
Hyperparathyroidism often becomes apparent on the basis of 
hypercalcemia discovered via "routine" multichemistry test­
ing (see Chapter 7). A careful history may reveal the subtle 
psychological symptoms of hypercalcemia: anxiety, indeci­
sion, malaise, excessive worry, and irritability. Hypercal­
cemia may present as an acute or chronic illness with lethargy, 
nausea, vomiting, polydipsia, polyuria, impaired renal func­
tion, nephrocalcinosis, muscle atrophy, bradycardia, and elec­
trocardiographic (ECG) changes (i.e., short QT). 

Diagnosis 
Elevated serum calcium levels are more than 10.5 mg/dL in 
most laboratories. Because almost half of the total serum cal­
cium is protein-bound, an adjustment may be required if a vari­
ation in the serum protein level also exists. An increase of pr0-

tein by I gldL raises the measored total serum calcium by about 
0.8 mg/dL. Since the ionized fraction of serum calcium is the 
biologically active fonn, it is the preferred diagnostic test of 
hypercalcemia and should be obtained at the same time as a 
serum PTH level. If cancer is a diagnostic possibility, a chest 
radiograph, a bone scan, and, in men, serum prostate-specific 
antigen (PSA) and alkaline phosphatase levels are useful tests. 
Patients with Paget's disease have characteristic radiographs of 
bones, and patients with sarcoidosis or tuberculosis may have 
abnormal chest radiographs. If hyperparathyroidism is sus­
pected, measuring the serum PTIllevel is essential. 

Management 
The cornerstone of the management of hypercalcemia is treat­
ment of the underlying disease. The options for the medical 
management of patients with minimal or no symptoms include 
maintenance of hydration, avoidance of immobilization, a mod­
est dietary calcium intake, loop diuretics (thiazide diuretics are 
contraindicated because they enhance renal reabsorption of cal­
cium), oral phosphates, estrogen replacement (for post­
menopausal women), and calcitonin (for Paget's disease). Oral 
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glucocorticoids in the lowest effecti ve dose can be used for pa­
tients with malignancies or sarcoidosis. Acutely symptomatic 
patients usually require treatment in a hospital setting. IS Bis­
phosphonates (e.g., pamidronate), gallium nitrate, plicamycin, 
etidronate, or acute dialysis may have a therapeutic role in some 
of these patients. Intravenous phosphates are used with caution 
as a last resort for patients with severe hypercalcemia. 

The surgical treatment of hyperparathyroidism is contro­
versial. I9 Patients who are asymptomatic or mildly sympto­
matic may be treated rnedical1y. Surgical treatment is usually 
indicated for symptomatic patients with parathyroid adeno­
mas or hyperplasia. Minimally invasive procedures are be­
coming an alternative to conventional neck exploration.2o 

Hypoparathyroidism and Hypocalcemia 
Hypoparathyroidism (usually following surgical removal of the 
parathyroids) results in hypocalcemia and, at times, hypomag­
nesemia. Hypoparathyroidism may also be inherited (DiGeorge 
syndrome) or it may be idiopathic, which occurs sporadically. 
Target organ umesponsiveness to PTH can be inherited. Be­
cause maintenance of appropriate serum calcium levels requires 
intestinal absorption of calcium, vitamin D deficiency, intes­
tinal diseases, or poor dietary intake may also lead to hypocal­
cemia. Hypocalcemia can occur with renal tubular acidosis, re­
nal failure, hypomagnesemia, and pancreatitis. 

Clinical Presentation 
The symptoms and signs of hypoparathyroidism are related 
to the degree of hypocalcemia and are primarily neurologic: 
paresthesias, Chvostek's sign, carpopedal spasms, tetany, 
delirium, seizures. Patients with mild symptoms might mimic 
patients with dementia, depression, or psychosir... A prolonged 
QT interval may be noted on ECG. 

Diagnosis 
Hypoalbuminemia is a common cause of an abnormally low 
serum calcium value. For every 1 g1dL decrea~e in total serum 
protein, the measured total serum calcium decreases by 0.8 
mgldL. An ionized serum calcium can be helpful. If it is ab­
normally low and hypoparathyroidism is suspected, a serum 
P1H assay is obtained at the same time as another ionized cal­
cium level. Appropriately elevated P1H values are found with 
hypocalcemia associated with pancreatitis, hyperphosphatemia, 
and vitamin D deficiency (secondary hyperparathyroidism). 

Management 
Treatment is aimed at the underlying disease. One gram of 
calcium carbonate can be given with each meal and increased 
to 9 to 12 glday (constipation can be a problem). Modest di­
etary restriction of protein decreases phosphorus absorption. 
Intravenous calcium is required for acutely ill patients. 

Adrenal Dysfunction 
The adrenals are complex glands and playa role in many en­
docrine and metabolic activities of the body. Although adre­
nal disease is uncommon, adrenal dysfunction may be the 

cause of a wide range of clinical problems. The adrenals are 
composed of an outer layer (the cortex) and an inner core (the 
medulla). The adrenal cortex secretes three main groups of 
steroid hormones: glucocorticoids, mineralocorticoids, and 
sex hormones. Glucocorticoid secretion is under pituitary con­
trol. The mineralocorticoids are part of the renin-angiotensin 
system. Control of sex hormone production is not well un­
derstood. The adrenal medulla secretes catecholamines (epi­
nephrine, norepinephrine) and is controlled by the autonomic 
nervous system. 

Adrenocortical Insufficiency 
Adrenal hypofunction may be due to primary adrenal insuf­
ficiency (Addison's disease), or secondary adrenal insuffi­
ciency either from hypopituitarism or from suppression by 
long-term exogenous glucocorticoids. Addison's disease is 
uncommon in Western countries; most cases are idiopathic, 
but others are due to pathologic causes: tuberculosis. amy­
loidosis, neoplasia. Adrenal insufficiency may also be con­
genital or familial. 

Clinical Presentation 
Addison's disease typically has an insidious onset. Early 
symptoms and signs include malaise, fatigue, weakness, and 
orthostatic hypotension. Hyperpigmentation is also common 
with early disease; pale skin is typical of hypopituitarism. Late 
findings include anorexia, nausea, vomiting, diarrhea, hy­
ponatremia, hyperkalemia, and fasting hypoglycemia. Be­
cause early disease may go unrecognized, patients may come 
to medical attention only during an adrenal crisis following 
some physical stress (e.g., surgery). An adrenal crisis is char­
acterized by muscle weakness, severe abdominal pain, and 
hypotension followed by shock, renal shutdown, and death. 

Diagnosis 
Addison's disease is diagnosed by demonstrating the inabil­
ity of the adrenal cortex to increase cortisol production dur­
ing an ACTH stimulation test. Synthetic ACTH 0.25 mg is 
administered intramuscularly or intravenously before 10 A.M., 

and serum cortisol levels are determined at baseline and af­
ter 30, or preferably 60, minutes. There is some disagreement 
over the definition of a normal response, but adrenal function 
is considered to be normal if the basal or the post-ACTH 
plasma cortisol concentration is at least 18 to 20 .ug/dL or 
greater. 21 If this test is abnormal, simultaneous 8:00 A.M. cor­
tisol and ACTH levels can help to distinguish primary from 
secondary adrenal insufficiency. Low serum cortisol levels 
alone are not diagnostic of Addison's disease unless accom­
panied by persistently elevated levels of ACTH. 

Management 
Addison's disease is treated with glucocorticoid and miner­
alocorticoid hormone replacement therapy (Table 124.3). 
Glucocorticoids are administered if there is a suspicion of an 
adrenal crisis, which may also require fluid and electrolyte 
therapy and vasopressors. Patients who will be away from 
medical care should carry glucocorticoids for self-adrninis-
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tration (injection or per rectum), and they should always wear 
medical identification. 

Cushing Syndrome 
Cushing syndrome commonly results from the long-term use 
of exogenous glucocorticoids. On rare occasions it may be 
caused by a glucocorticoid-producing adrenal adenoma or car­
cinoma, an ACTH-secreting pituitary adenoma (Cushing dis­
ease), or another ACTH-producing neoplasm (usually lung). 

Clinical Presentation 
Characteristically, affected patients demonstrate rounded 
"moon" facies, truncal obesity with a prominent dorsal cer­
vical fat pad ("buffalo hump"), hypertension, hirsutism, os­
teoporosis, glucose intolerance, hypokalemia, and psychiatric 
disturbances. Patients may complain of proximal muscle 
weakness, menstrual abnormalities, and sexual dysfunction. 

Diagnosis 
Confirmation of the clinical diagnosis of adrenocorticoid ex­
cess and determining the cause may require the performance 
of a variety of testS.22 If there is a clinical suspicion of Cush­
ing syndrome, a 24-hour urine specimen for free cortisol assay 
or a rapid low-dose dexamethasone suppression test may be 
obtained. For the latter, the patient is instructed to take I mg 
of dexamethasone between 11:00 P.M. and tuidnigh~ and a 
serum cortisol level is obtained at 8:00 A.M. the next morning. 
A value :55 p.g/dL is normal. Values ~5 p.g/dL require fur­
ther evaluation with a 2-day dexamethasone suppression test. 23 

Management 
Therapy is directed at eliminating the source of the excessive 
glucocorticoids through medication change or surgery for a 
neoplasia, if indicated. 

Hyperaldosteronism 
The prevalence of primary hyperaldosteronism is about 1% 
to 2% in unselected patients with hypertension and is caused 
by an aldosterone-secreting neoplasia (Conn syndrome) or hy­
perplasia of the adrenal gland.24 Secondary hyperaldostero­
nism is associated with renin hypersecretion (e.g., renal ar­
tery stenosis). Some patients may have minimal symptoms, 
but spontaneous or profound diuretic-induced hypokalemia in 
a patient with diastolic hypertension is suggestive of hyper­
aldosteronism. Other patients may exhibit muscle weakness 
and transient paralysis, paresthesia, tetany, diastolic hyper­
tension, hypernatremia, and hypokalemia. The diagnosis is 
complicated and involves measuring plasma aldosterone and 
renin concentrations, conducting imaging studies, and some­
times selective adrenal vein catheterization. Idiopathic aldo­
steronism is treated medically with spironolactone, but Conn 
syndrome is treated surgically. 

Pheochromocytoma 
Pheochromocytomas are rare chromaffin cell tumors that se­
crete catecholamines. Most pheochromocytomas are found in 
the adrenal medulla, but approximately 20% originate from 

extraadrenal neural crest tissue.25 These tumors can be found 
in association with neurofibromatosis (von Recklinghausen's 
disease). Patients are typically tuiddle-aged. Hypertension is 
the hallmark sign of these tumors and is persistent in about 
half of the patients. The other half may exhibit paroxysmal 
hypertension associated with the classic features of cate­
cholamine excess: flushing of the skin, diaphoresis, headache, 
palpitations, nausea, vomiting, dyspnea, and a sense of im­
pending doom. Urinary metaoephtines, urinary vanillyhnan­
delic acid, or plasma catecholamines are elevated in this dis­
order, but results can be difficult to interpret. Dietary vanilla, 
exogenous catecholamines, a-methyldopa, rauwolfia alkaloids, 
and other drugs may also cause elevations, and false-negative 
results can also occur.26 Provocative tests are considered to be 
too hazardous for routine clinical use. Diagnostic imaging is of­
ten used to localize the tumor before laparoscopic surgery, the 
staodard tteatment 27 Catecholantine blockage with phenoxy­
benzamine and metyrosine generally ameliorates symptoms and 
is necessary to prevent hypertensive crisis during surgery. 

Hypoglycemia 
Hypoglycemic disorders are not associated with the treatment 
of diabetes mellitus and are characterized by "Whipple's 
triad": (I) a low plasma glucose level: (2) symptoms ofneu­
roglycopenia; and (3) relief of these symptoms by carbohy­
drate intake.28 Causes in otherwise healthy-appearing patients 
include insulinoma, factitious factors (health care personnel), 
and intense exercise. Causes in ill-appearing patients include 
hypopituitarism, isolated GH deficiency, Addison's disease, 
sepsis, renal failure, starvation, anorexia nervosa, glycogen 
storage disease, and many others. Medications (salicylates, 
quinine, haloperidol, pentamidine, sulfonamides via inten­
tional overdose, accidental overdose, or dispensing error) may 
mediate hypoglycetuia in anybody, whether they appear 
healthy or ill.29 Most authorities do not consider "functional 
hypoglycemia," "early-diabetes hypoglycetuia," and "ali­
mentary hypoglycemia" to be actual clinical entities. 

Clinical Presentation 
The symptoms of hypoglycemia are due to two main processes: 
an adrenergic response (which usually occurs first when serum 
glucose levels begin to fall) and CNS dysfunction (which usu­
ally occurs later at lower glucose levels). Adrenergic symptoms 
and signs include anxiety, hunger, a feeling of warmth, nau­
sea, palpitations, tremulousness, pallor, and diaphoresis. Neu­
roglycopenic symptoms and signs include dizziness, diplopia, 
blurred vision, inability to concentrate, amnesia, confusion, be­
havior changes, seizures, and coma. The patient's history about 
symptoms in relation to meals and recovery after carbohydrate 
ingestion can be confusing. 

Diagnosis 
Because many patients present with vague symptoms or with 
a self-diagnosis of hypoglycetuia, an irnporIant first step is to 
determine if there is a relation between symptoms and plasma 
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glucose levels.3o Although what constitutes a low plasma glu~ 
cose is debated, values less than 50 mg/dL for men, less than 
45 mg/dL for women, and less than 40 mg/dL for children 
can be considered abnormal for clinical purposes. Ideally, a 
plasma blood glucose value is obtained at the time the patient 
has symptoms, but many times it is not practical. Some pa­
tients can be taught how to measure blood glucose levels at 
home and are asked to keep a diary of symptoms, blood glu­
cose levels, and responses to carbohydrate ingestion. A hy­
poglycemic disorder is suspected if the patient exhibits Whip­
ple's triad. Patients who have vague symptoms after meals 
not associated with hypoglycemia are said to have "idiopathic 
postprandial syndrome." The supervised 72-hour fast is the 
classic diagnostic test for a hypoglycemic disorder, but the 5-
hour glucose tolerance test is not considered to have diag­
nostic value.28 During the 72-hour fast the patient is allowed 
only calorie-free and caffeine-free beverages. All medications 
are stopped. Levels of plasma glucose, insulin, C peptide, and 
proinsulin are detennined every 6 hours until the plasma glu­
cose is 60 rng/dL or lower and then every 1 to 2 hours. The 
test is ended when hypoglycemic plasma values are noted and 
the patient has symptoms of hypoglycemia. The absence of 
typical signs or symptoms precludes the diagnosis of a hy­
poglycemic disorder. A low plasma glucose level alone is not 
a sufficient finding for this diagnosis. 

Management 
Treatment is directed at the underlying cause. Sometimes an 
explanation of the cause and advice to have frequent meals 
are all that is required. Individuals who exercise intensely may 
need to "carbohydrate-load" the day before and ingest carbo­
hydrates during exercise. Medications may need to be dis­
continued or be given in a lower dose. Patients who have an 
alcohol use disorder may require specific treatment. Those 
with factitious hypoglycemia require psychiatric help. Pa­
tients with insulinomas are rare (about 4 per million person­
years) and require surgery. 
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125 
Anemia 

Daniel T. Lee and Angela W. Tang 

Anemia is a reduction in blood hemoglobin (Hgb) concen­
tration or hematocrit (Hct). Hgb values less than 14 g/dL for 
men and 12 gldL for women are widely accepted to indicate 
anemia. However, data from large samples selected to repre­
sent the population of the United States suggests that a lower 
limit of 13.2 g/dL in men and 11.7 g/dL in women may be 
more appropriate. The lower limit of Donna! for children ages 
I to 2 years is 10.7 g/dL, with the cutoff rising to adult val­
ues by age 15 to 18 years. African-American references are 
0.5 to 0.6 g/dL lower than for whites. There is a small de­
cline in Donna! values for men but not women after age 65.1 
However, when evaluating the elderly it is advisable to use 
usual adult reference ranges to avoid missing important un­
derlying disorders. In addition, it is important to evaJuate re­
sults in the context of previous data. A low-normal Hgb may 
be significant if the value 1 week earlier was higher. 

On occasion, the Hgb and Hct may not accurately reflect 
red cell mass. For example, patients with expanded plasma 
volume, as in pregnancy or congestive heart failure, may have 
falsely low values. Conversely, patients with plasma con­
traction, as in burns or dehydration, may have falsely elevated 
values. Finally, in the setting of acute blood loss, both red 
blood cells (RBCs) and plasma are lost equally, and the true 
degree of anemia may not be appreciated until plasma vol­
ume has time to expand. 

Anemia may be categorized by cause: acute blood loss, he­
molysis, or marrow underproduction. Central to this task are 
measurements of cell size (mean cOIpuscu1ar volume, MCV) and 
retiCUlocyte count (an indicator of marrow RBC production). 

Clinical Presentation 

Symptoms 
The degree of symptoms in anemia is highly variable, de­
pending on the degree of anemia and the rapidity of its de­
velopment. Patients may experience fatigue, weakness, and a 
decrease in exercise tolerance. Dizziness, headache. tinnitus, 

THE BLOOD AND HEMATOPOIETIC SYSTEM 

palpitations, syncope, and impaired concentration may occur. 
Some patients experience abdominal discomfort, nausea, and 
bowel irregularity as blood is shunted from the splanchnic 
bed. Decreased blood flow to the skin may result in cold in­
tolerance. Patients with preexisting vascular disease are prone 
to exacerbations of angina, claudication, or cerebral ischemia. 
Those with mild or gradually developing anemias may be 
completely or nearly asymptomatic. 

History 
Historical clues assist in detennining the cause of anemia. A 
family history of anemia or onset of anemia in childhood sug­
gests an inherited etiology. Chronic medical conditions such 
as hepatic, renal, endocrine. or inflammatory disorders can 
lead to anemia. Malignancies and infections may cause ane­
mia. A history of gallstones or jaundice points to hemolysis. 
Exposure to some medications, alcohol, and toxins (e.g., lead) 
can lead to anemia. Dietary intake of iron, folate, and vitamin 
B 12 (cobalamin) should be obtained. Pica, especially of ice, 
suggests iron deficiency. Blood loss through menstruation or 
the gastruintestinal (Gn tract must be ascertained. Chronic di­
arrhea or a history of GI conditions associated with malab­
sorption suggests a nutritional deficiency anemia. Paresthesias 
of the extremities or alteration in mental status may point to 
vitamin B12 deficiency. Frequent blood donations may con­
tribute to anemia. 

Physical Examination 
Tachycardia and wide pulse pressure may be present in the 
anemic patient. The skin and conjunctiva may demonstrate 
pallor. In very severe anemias, retinal hemorrhages may be 
seen. A systolic ejection munnur and venous hum may be 
heard. Jaundice may suggest hemolysis or liver disease. Glos­
sitis can be present in vitamin BIZ and iron deficiency. Lym­
phadenopathy may occur in the presence of hematologic ma­
lignancies and infections such as mv and tuberculosis. Signs 
of liver disease and splenomegaly should be sought. The stool 
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should be examined for blood. Proprioception and balance 
deficits may occur in vitamin BI2 deficiency. 

Laboratory Data 

Complete Blood Count 
Once a patient is detennined to be anemic by Hgb and Hct, 
the MCV should be checked. Normal MCV for adults is 82 
to 98 fL. MCV in children is lower, starting at 70 fL at 1 year 
of age and increasing 1 fUyear, until adult values are reached 
at puberty. Table 125.1 divides common causes of anemia 
into microcytic «82 fL), normocytic (82-98 fL), and macro­
cytic (>98 fL). 

The red cell distribution width (RDW) quantifies the vati­
ation in size of the RBCs. Normal RDW is less than 14.5%. 
An elevation of the RDW may make the MCV by itself less 
reliable. An example is a patient who has both iron and B 12 

deficiencies. In this case, the MCV may be normocytic, but 
the RDW will be elevated.2 

Platelet and white blood cell (WBC) counts should be 
noted. Platelet and WBC deficiencies point to a global mar­
row disorder affecting all cell lines, for example aplastic ane­
mia. Elevations suggest infection. Elevated platelet counts are 
often seen in iron deficiency. 

Reticulocyte Count 
Reticulocytes, which are newly formed RBCs, normally ac­
couot for about 1 % of circulating RBCs. Reticulocyte for­
mation is increased in a normal individual who loses blood, 
with the degree of reticulocytosis increasing as anemia be­
comes more severe. Therefore, a patient's reported reticulo­
cyte percentage should be adjusted for the degree of anemia 
to determine if the bone marrow response is appropriate: 

Corrected Reticulocyte % 
~ Reticulocyte % X Patient's HctINormal Hct. 

A corrected reticulocyte percentage (also known as reticu­
locyte index) greater than 1 % indicates appropriate bone 
marrow response to anemia. If the value is less than 1 %, 
causes of hypoproliferative bone marrow should be sought. 
Increased reticulocyte counts are present in hemolysis, 
acute hemorrhage, and response to treatment in anemias 
from other causes. An alternative to corrected reticulocyte 
percentage is the absolute reticulocyte count, which equals 
the reported reticulocyte percentage multiplied by the RBC 
count. The absolute reticulocyte count is normally 50,000 
to 75,000/mm'. 

Table 125.1. Classification of Anemia Based on Mean Corpuscular Volume (MCV) 

Microcytic 
Iron deficiency 
Thalassemia 
Anemia of chronic disease'" 
Hemoglobin E'" 
Sideroblastic anemia'" 

lead poisoning'" 
Hereditary'" 
Myelodysplastic syndrome'" 
Severe alcoholism'" 
Medications'" 

Normocytic 
Elevated reticulocyte count 

Acute blood loss 
Hemolysis 

Decreased reticulocyte count 
Anemia of chronic disease 
Chronic renal failure 
Chronic liver failure 
Endocrine disease 
Iron deficiency 
Myelodysplastic syndromes 
Aplastic anemia'" 
Pure red cell aplasia'" 
Myelophthisic anemia'" 
Sideroblastic anemia'" 

"'less common. 

Macrocytic 
Nonmegaloblastic 

Alcoholism 
Chronic liver disease 
Bone marrow disorders 
Hypothyroidism'" 
Sideroblastic anemias'" 
Marked reticulocytosis 
Spurious'" 
Normal variant'" 
Neonatal period 

Megaloblastic 
Folate deficiency 

Poor intake 
Malabsorption 
Ethanol 
Medications 
Pregnancy 
Infancy 
High folate requirement 

B12 (cobalamin) deficiency 
Pernicious anemia 
Gastric or i leal surgery'" 
Ileal disease'" 
Strict veganism'" 
Fish tapeworm infection'" 
Bacterial overgrowth'" 
Pancreatic insufficiency'" 
Medications'" 
Congenital disorders'" 

Medications (anticonvulsants 
chemotherapy, zidovudine) 



Peripheral Smear 
Abnonnalities in the peripheral smear can assist in detennin­
ing the etiology of anentia (Fig. 125.1). 

Other Laboratory Tests 
Further laboratory testing may be warranted. depending on 
the MeV and reticulocyte count. Bone marrow biopsy is re­
served for situations in which anemia remains unexplained or 
is suspected to arise from marrow dysfunction. Algorithms 
for evaluation of microcytic, nonnocytic, and macrocytic ane­
mias are provided in Figs. 125.2, 125.3, and 125.4. 

Microcytic Anemias (Fig. 125.2) 

Iron Deficiency Anemia 
Iron deficiency anemia (IDA) is probably the most common 
cause of anemia in the U.S. The recommended dietary al­
lowance (RDA) for iron is 10 mg daily for men and 15 mg 
daily for women.3 Daily requirements increase during preg­
nancy, lactation, and adolescence. Meats, eggs, vegetables, 
legumes, and cereals are principal sources of iron in the Amer­
ican diet, with iron from meats being much more available 
for absorption. 

IDA is always a symptom of an underlying process that 
should be identified. In the U.S., IDA may be seen in infants 
fed primarily cow's milk because the iron content is low and 
the milk causes GI irritation with blood loss and malabsorp­
tion. IDA can be seen in children and adolescents whose iron 
needs are increased due to their rapidly growing bodies. Fe­
males lose iron in menstrual blood. Pregnancy places addi­
tional demands on a woman's iron stores as the placenta and 
fetus require iron and blood is lost during childbirth. In men 
and postmenopausal women, GI blood loss is the most likely 
cause of IDA In these patients, a diligent search for occult 
GI bleeding is imperative when another source of bleeding is 
not readily appreciated. This should include upper and lower 
endoscopy with small bowel biopsy. Radiologic tests may 
substitute if endoscopy is not practical. In over one third of 
patients with IDA, no source of blood loss will be found de­
spite this evaluation.4 In these patients. prognosis is good. 
with anemia resolving in more than two thirds without re­
currence.5 Further search for the source of GI blood loss is 
required only for persistent bleeding or transfusion depend­
ency. IDA is also seen in decreased absorption states such as 
celiac disease and gastrectomy. IDA can develop in long­
distance runners, probably due to blood loss from the GI tract. 6 

Physician examination may reveal glossitis and angular 
stomatitis. Esophageal webs, splenomegaly, and koilonychias 
(spoon-shaped nails) may occur rarely. The most sensitive and 
specific laboratory test for IDA is serum ferritin. which re­
flects iron stores. Ferritin below 15 J-Lg/L is diagnostic. Since 
ferritin is an acute-phase reactant, however, falsely normal 
levels may occur with coexisting inflammatory conditions. 
Nonetheless, a ferritin level above 100 p.,g/L practically rules 
out IDA7 A decreased serum iron and increased total iron 
binding capacity (TIBC) are helpful but less reliable indica-
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tors of IDA. The transferrin saturation (iron/TIBC) should be 
less than 0.15, but this ratio may be reduced in anemia of 
chronic disease as well. The MeV is usually normal in early 
iron deficiency and typically decreases after the Hct drops. 
The MCV then changes in proportion to the severity of ane­
mia. The RDW is often increased. 

Occasionally, ferritin values fall in the indeterminate range 
of 15 to 100 J-Lg/L and the diagnosis remains uncertain. Bone 
marrow biopsy is the gold standard to determine iron stores 
but is rarely necessary. An alternative is a several-week trial 
of iron replacement. Reticulocytosis should peak after 1 week, 
and the Hct should normalize in about a month. If no response 
to therapy occurs, iron should be discontinued to prevent po­
tential iron overload. Soluble serum transferrin receptor (TtR) 
rises in IDA and is a promising but not widely available test 
that may assist diagnosis in difficult cases.8 

Oral iron replacement is available in ferrous and ferric 
forms. Ferrous fonos are preferred due to superior absorption 
and include ferrous sulfate, gluconate, and fumarate. Ferrous 
sulfate 325 mg tid is the cheapest and provides the needed 
150 to 200 mg of elemental iron per day. However, recent 
studies suggest that as little as 60 mg elemental iron once or 
twice a week may suffice.9 Although Hct should normalize 
in a few weeks, iron replacement should continue until fer­
ritin reaches 50 p.,g/L or at least 4 to 6 months. Many patients 
experience nausea, constipation, diarrhea, or abdominal pain. 
To minimize these effects, iron may be started once a day and 
titrated up. In addition, iron may be taken with food, although 
this can decrease absorption by 40% to 66%.10 Taking iron 
with vitamin C may help increase absorption. 1 1 Liquid iron 
preparations may be tried. Despite these measures, 10% to 
20% of patients do not tolerate oral iron replacement. I2 

Enteric-coated iron preparations are not well absorbed and 
should be avoided. Bran, eggs, milk, tea, caffeine, calcium­
rich antacids, Hz-blockers, proton pump inhibitors, and tetra­
cyclines can interfere with iron absorption and should not be 
taken at the same time. Also, iron supplementation can inter­
fere with the absorption of other medications, including 
quinolones, tetracycline, thyroid honoone, levodopa, methyl­
dopa, and penicillamine. 

Most patients respond wen to oral replacement of iron. 
Treatment failures may result from poor adherence, contin­
ued blood loss, interfering substances listed above, or gas­
trointestinal disturbances limiting absorption. In the rare case 
where poor absorption or severe intolerance to iron cannot be 
overcome, parenteral replacement may be needed. Iron dex­
tran may be given N or as a painful 1M injection. The total 
dose (ml) required to replenish stores equals 

0.0442 X (Desired Hgb - Measured Hgb) 
X Weight + (0.26 X Weight) 

where 1 mL contains 50 mg elemental iron, and weight is 
lean body weight in kilograms. Adverse reactions include 
headache; flushing; dyspnea; nausea; vomiting; fever; hy­
potension; seizures; and chest, back, and abdominal pain. Ur­
ticaria and anaphylaxis can occur. A test dose (0.5 mL = 
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25 mg) should be given to detennine whether anaphylaxis will 
occur. If tolerated, the remainder of the dose may be given, 
up to a maximum daily dose of 100 mg over 2 minutes or 
more. If possible, intravenous iron is preferred over intra­
muscular due to a lower incidence oflocal reactions and more 
consistent absorption. 

Thalassemia 
The thalassemias are inherited disorders of hemoglobin syn­
thesis that are more common in people of Mediterranean, 
Asian, and African descent. The rare thalassemia majors cause 
severe anemia and are discovered early in life. Family physi­
cians are more likely to encounter thalassemia trait (lha-
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Fig. 125.1 . Peripheral smear abnormalities in anemia. (A) 
Target cells in Hgb (, SC, E, thalassemias, and liver dis­
ease. (B) Schistocytes in microangiopathic (01(, TIP, 
HUS) or traumati c hemolysis (cardiac valves). (C) Spur 
cell s in end-stage liver disease, abeta lipoproteinemia, 
anorex ia nervosa, hypothyroidism, and splenectomy. (0) 
Elliptocytes in hereditary elliptocytosis. (E) Teardrop cells 
in myelofibrosis. (F) Spherocytes in hered itary spherocy­
tosis and autoimmune hemolytic anem ia. (G) Macroova l­
ocytes and hypersegmenled neutrophils in vitam in B12 

lassemia minor) occurring in individuals heterozygous fo r 0'­

or l3-globin chain mutations. 
Thalassemia trait should be suspected in an asymptomatic 

patient with mild anemia and a disproportionately low MCV 
(56--74 iL). The RDW is usually normal, and the RBC count 
is nonnal or increased by 10% to 20%. Iron studies are nor­
mal. Blood smear may show target cells, ovalocytes, and ba­
sophilic stippling. If a precise diagnosis is required (for pre­
natal counseling, for example), hemoglobin electrophoresis 
may be perfonned. In J3-thalassemia trait, elevated levels of 
Hgb A2 and occasionally Hgb F will be seen. In a-thalassemia 
trait, the hemoglobin electrophoresis will be normal , and the 
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and folate deficiencies. (H) Basophilic st ippling in lead 
poisoning, thalassemia, and sideroblastic anemia. (I) 

Howell -Jolly bodies in asplenia and megaloblastic ane­
mia. (J) Hypochromia and microcytosis in iron deficiency. 
(O le = disseminated intravascu lar coagulation; TIP = 
thrombotic thrombocytopenia purpura; HUS = he­
molytic uremic syndrome. (Photographs courtesy of 
Kouich; Tanaka, MO; Harbor-UCLA Medical Center, Tor­
rance, CA.) 

diagnosis is made by exclusion. Treatment such as potentially 
harmful iron therapy is not necessary for patients with thal­
assemia trait. 

Hemoglobin E 
Hgb E has a prevalence of 5% to 30% in certain groups from 
Southeast Asia. The heterozygote has mild microcytosis and 
nonnal Hc!. Homozygotes have marked microcytosis (MCV 
60--70 FI) and mild anemia. Target cells may be present on 
peripheral smear. Hgb electrophoresis reveals the presence of 
Hgb E. establi shing the diagnosis. Hgb E is imJX>rtant pri-
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Ferritin 
Iron, total iron binding capacity, transferrin saturation 
Serum transferrin receptor 
Consider sideroblastic anemias 

Iron deficiency Anemia of chronic disease 
Ferritin >100 "giL Ferritin low (diagnostic 

if <15, usually <30, 
always < 1 00 "giL) 

Transferrin saturation 
(FefTIBC) <0.15 

Hct >25% 
Serum transferrin receptor 

normal 
Treat underlying disease 

Serum transferrin receptor 
elevated 

Hemoglobin E disease 
Hgb E present on Hgb EP 

Identify source of blood 
loss 

Diagnosis unclear 
Ferritin 15-100 "giL 
Consider marrow biopsy to check iron stores and rule 

out sideroblasts, lead level if at risk 
Consider trial of iron, checking for response in 1-2 

weeks and discontinuing if ineffective 

Fig, 125,2. Evaluation of microcytic anemia. MCV = mean corpuscular volume; RBC = red blood cell; RDW = red 
cell distribution width; TIBC = total iron-binding capacity. 

marily in combination with ,a-thalassemia; in these double smear. This diagnosis should be suspected and serum lead 
heterozygotes, a severe transfusion-dependent anemia occurs. levels sent in high-risk groups such as children ingesting paint, 

soil, and dust, and adults with occupational exposure. 

Sideroblastic Anemia 
Sideroblastic anemias are a heterogeneous group of disorders 
in which ringed sideroblasts are found on bone marrow stain­
ing. Sideroblastic anemia may be X linked or due to toxins 
or medications (lead, alcohol, isoniazid, chloramphenicol, 
chemotherapy). It may be related to neoplastic, endocrine, or 
inflammatory diseases or a part of myelodysplastic syndrome. 
The Mev is u<;ually low but may range from low to high. 
Iron saturation and ferritin are normal to high. Marrow ex­
amination is diagnostic, and treatment is aimed at the under­
lying cause. In the case of lead poisoning, anemia is micro­
cytic and basophilic stippling may be seen on peripheral 

Normocytic Anemias (Fig. 125.3) 
The absolute reticulocyte count or corrected reticulocyte per~ 
centage is important in determining the cause of a nonnocytic 
anemia. 

Normocytic Anemia with Elevated Reticulocytes 
Acute Blood Loss 
Acute blood loss is usually obvious but can be missed in cases 
such as hip fractures and retroperitoneal or pulmonary hem-



orrhages. The true degree of anemia may not be revealed in 
the Het at first, sinee RBCs and plasma are lost equally. 1t 
may take several days for equilibration of blood volume and 
Hct to reflect fully the degree of bleeding. 

Hemolysis 
There are many causes of hemolytic anemia (Table 125.2). Lab­
oratory values consistent with hemolysis include elevated 
serum laclate dehydrogenase (LDIn and indirect bilirubin. 
Haptoglobin, a plasma protein that binds and clears Hgb. drops 
precipitously in the presence of hemolysis. If hemolysis is sus­
pected, the peripheral smear should be examined for schisto­
cytcs (mechanical hemolysis) and spherocytes (autoimmune 
hemolysis or hereditary spherocytosis), as in Fig. 125.1. A di­
rect Coombs' test will reveal an autoimmune basis for hemol­
ysis. Further confirmatory testing may be performed as appro­
priale (Fig. 125.3), usually with the guidance of a hematologist 
Treatment of hemolytic anemias is directed at the underlying 
cause and providing supportive care. Corticosteroids and 
splenectomy may be indicated for specific causes. 

Normocytic Anemias with 
Decreased Reticulocytes 
Anemia of Chronic Disease 
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Anemia of chronic disease (ACD), which results from chronic 
inflammatory disorders, infections, and malignancies, is the 
second most common cause of anemia after iron deficiency. 
II is probably the most common form of anemia in the eld­
erly.13 The pathogenesis of ACD is multifactorial and not 
fully undcrstood. Proposed mechanisms include reduction in 
RBC life span, impaired utilization of iron stores, and a rel­
ative erythropoietin deficiency. Although the anemia is cus­
tomarily normocytic, it can be microcytic in 30% to 50% of 
cases. )-1- The degree of anemia is usually mild, with Hgb be­
tween 7 and 11 g/dL. The serum iron, total iron binding ca­
pacity. and transferrin saturation are usually low and not help­
ful in distinguishing ACD from IDA More useful is the 
ferritin level, which i" normal or high in ACD. Ferritin greater 
than 100 fLglL essentially rules out IDA. whereas levels less 
than 15 fLg/L are diagnostic of IDA. In cases of uncertain fer-

I Normocytic anemia I 

t 
I Reticulocyte count I 

~ 
I Reticulocytosis I Reticulocytopenia I 
/~ ~ 

Blood loss Hemolysis I Leukopenia, thrombocytopenia, or malignant cells I 
Evidence of LDH and bilirubin on smear? 
blood loss, increased 
including stool Haptoglobin 

/~ occult blood level zero 

~ If yes, bone marrow biopsy Ilf no, check ferritin, 
Aplastic anemia iron, total iron-binding 

Blood smear for schistocytes and Anemia of chronic disease capacity (TIBG) 
spherocytes Iron deficiency 

Direct Coombs' test Marrow infiltration 

~~ 
Other tests as needed: Leukemia 

G-6-PD level Marrow fibrosis 
Sucrose hemolysis test (paroxysmal Sideroblastic anemia 

nocturnal hemoglobinuria) 
Hgb electrophoresis 
Osmotic fragility (hereditary 

Anemia 01 chronic Early iron deficiency spherocytOSiS) Anemia due 
RBG P-50 level (pyruvate kinase disease Ferritin low (diagnostic to significant 

deficiency) Treat underlying cause if <15, usually <30, renal, liver, 
Consider bone marrow always < 1 00 I'g/L) thyroid 

biopsy if no apparent Fe/TIBG <0.15 disease 
inflammatory, infec- Identify souee of 
tious, or malignant blood loss 
disease 

Fig. 125.3. Evaluation of normocytic anemia. 
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Table 125.2. Causes of Hemolysis 

Intrinsic (defect in RBCs) Extrinsic (defect external to RBCs) 

Hemoglobinopathies 
Sickle syndromes 
Unstable hemoglobins 
Methemoglobinemia 

Immune 
Autoimmune 
L ymphoprol iferative 
Malignancy 

Membrane disorders Collagen vascular disorders 

Paroxysmal nocturnal hemoglobinuria 
Hereditary spherocytosis 

Drug induced (methyldopa, procainamide, quinidine, levodopa, sulfas, 
penicillin, NSAIDs) 

Elliptocytosis Mechanical 
Pyropoikilocytosis 
Stomatocytosis 

Enzyme deficiencies 
Glucose-6-phosphate dehydrogenase (G-6-PD) 
Pyruvate kinase 

Disseminated intravascular coagulation (Ole) 
Thrombotic thrombocytopenia purpura (TTP) 
Hemolytic uremic syndrome (HUS) 
Prosthetic heart valves 
Disseminated neoplasms 
Burns Glucose phosphate isomerase 

Congenital erythropoietic porphyria Malignant hypertension 
Vasculitis 
Severe hypophosphatemia 
Physical activity ("march" hemoglobinuria) 

Hypersplenism 

Infections 
Clostridium, Plasmodium, Borrelia, 

Mycoplasma, Babesia, Haemophilu5, Bartonella 

RBCs = red blood cells. 

Bites 
Snakes 
Spiders 

ritin levels (15-100 p,g/L), a brief therapeutic trial of iron or 
a bone marrow biopsy may help with the diagnosis. 

Treabnent of ACD is directed toward management of the 
underlying disorder. Erythropoietin is effective in raising Hct 
in certain cases. Iron treabnent will not improve the anemia, 
since iron stores are adequate. IT the anemia is more severe 
than expected, one should search for a coexisting cause. For 
example, a patient with rheumatoid arthritis may develop con­
contitant IDA from GI blood loss due to chronic nonsteroidal 
antiinflammatory dmg (NSAID) use. 

Chronic Renal Failure 
Anemia occurs frequently in chronic renal failure, due pri­
marily to the kidney's inability to secrete erythropoietin (also 
see Chapter 97). Generally, the creatinine is above 3 mg/dL. 
The peripheral smear is usually normal, but burr cells can be 
seen. The ferritin is typically increased. IT a low to low-nor­
mal ferritin is noted, concomitant IDA should be entertained. 

Therapy consists of ameliorating the renal failure and re­
placing erythropoietin. Hemodialysis may improve RBC pro­
duction, but erythropoietin is the mainstay of treabnent, even 
before dialysis is required. Complications of erythropoietin 
include increased blood pressure. It is important to remem­
ber that renal failure patients often have coexisting iron defi­
ciency, and fetritin should be monitored during therapy. 

Chronic Liver Disease 
Chronic liver disease causes a normocytic or occasionally 
macrocytic anemia (also see Chapter 90). Target cells can be 
seen on peripheral smear. Spur cells are seen in severe liver 
failure (Fig. 125.1). Treabnent is directed at improving liver 
function. Alcoholics with liver disease have additional causes 

for anemia that are discussed under nonmegaloblastic macro­
cytic anemias. 

Endocrine Disease 
Various endocrine diseases such as hypothyroidism, hyper­
thyroidism, hypogonadism, hypopituitarism, hyperparathy­
roidism, and Addison's disease are associated with anemia. 
The anemia is readily corrected with treabnent of the under­
lying endocrine problem. 

Aplastic Anemia 
Aplastic anemia is due to an injury or destruction of a com­
mon pluripotential stem cell resulting in pancytopenia. Bone 
marrow biopsy reveals severe hypoplasia and fatty infiltra­
tion. In the U.S., approximately half the cases are idiopathic. 
Other causes include viral infections [e.g., HN, hepatitis, 
Epstein-Barr vims (EBV)], dmgs and chenticals (e.g., 
chemotherapy, benzene, chloramphenicol), radiation, preg­
nancy, immune diseases (e.g., eosinophilic fasciitis, hypo­
immunoglobulinemia, thymoma, thymic carcinoma, graft­
versus-host disease), paroxysmal nocturnal hemoglobinuria, 
systemic lupus erythematosus, and inherited disorders. 

Treatment includes managing the underlying cause and 
supportive care, in conjunction with a hematologist. Judicious 
use of transfusions may be needed if the anemia is severe. 
Immunosuppressive therapy and bone marrow transplantation 
are indicated in certain cases. 

Myelophthisic Anemia 
Myelophthisic anentias result from bone marrow infiltration 
by invading tumor cells (hematologic malignancies or solid 
tumor metastases), infectious agents (tuberculosis, fungal in-



fections), or granulomas (sarcoidosis). Less common causes 
include lipid storage diseases, osteopetrosis, and myelofibro­
sis. Treatment is directed at the underlying cause. 

Red Cell Dysplasia 
Pure red cell dysplasias involve a selective failure of ery­
thropoiesis. The granulocyte and platelet counts are nonnal. 
Red cell dysplasias share many causes with aplastic and 
myelophthisic anemia, including malignancies, connective 
tissue disorders, infections, and drugs. There is an idiopathic 
fonn and a congenital fonn. One infection that specifically 
targets red cell production specifically is parvovirus B 19. This 
virus also causes erythema infectiosum (fifth disease), an 
acute polyarthropatby syndrome, and hydrops fetalis. Anemia 
results from parvovirus B 19 infection primarily in those with 
chronic hemolysis (e.g., sickle cell disease), by suppressing 
erythropoiesis and disrupting a tenuous balance needed to 
keep up with RBC destruction. In this situation, anemia can 
he profoond but is usually self-lintited. Parvovirus B 19 in­
fections may become chronic in immunosuppressed individ­
uals who cannot fonn antibodies to the virus. Treatment con­
cepts for red cell aplasia are similar to aplastic anemia. 

Myelodysplastic Syndromes 
The myelodysplastic syndromes (MDS) are a group of clonal 
hematologic diseases of unknown etiology that result in the 
inability of bone marrow to produce adequate erythrocytes, 
leukocytes, platelets, or some combination of these. Patients 
are usually over 60 years of age and have an increased risk 
for leukemia. Bone marrow biopsy is diagnostic, revealing 
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characteristic dysplastic blood precursor cells. Treatment is 
largely supportive. 

Macrocytic Anemias (Fig. 125.4) 
Macrocytic anemias may be separated into megaloblastic and 
nomnegaloblastic types, based on petipheral smear rmdings 
(Table 125.1). A sensitive and specific sign of megaloblastic 
anemia is hypersegmented neutrophils, in which neutrophils 
contain nuclei with more than 5 lobes. A marked elevation of 
MeV (>120 IL) is also highly suggestive of megaloblasto­
sis. RBCs of megaloblastic anemias, in addition to being in­
creased in size, are often oval in shape (macroovalocytes). 
Most macrocytosis, however, results from nonmegaloblastic 
causes. In a recent survey, drug therapy and alcoholism ac­
counted for >50% of macrocytosis, whereas vitamin B12 and 
folate deficiencies accounted for only 6% of cases. IS 

Megaloblastic Anemias 
Vitamin B12 Deficiency 
Vitamin B12 (cobalantin) is ingested from primarily animal 
sources, including meats, eggs, and dairy products. U.S. RDA 
is 2,...g of vitamin BI2 daily. A typical Western diet provides 
5 to 30 .ug/day. After ingestion, B12 is bound by intrinsic fac­
tor, which is produced by gastric parietal cells. Boond vita­
min is absorbed in the terminal ileum. Body stores of vitamin 
B 12 total 2000 to 5000 ,...g. Thus, B 12 deficiency takes years 
to develop and rarely occurs from dietary insufficiency ex­
cept in strict vegans. The majority of B12 deficiency is due to 

I Macrocytic anemia 

t 
I Serum vitamin B", RBC folate I 

Methylmalonic acid (MMA), homocysteine (HC) 
Blood smear for megaloblastic changes 

~~ 
Normal 812, folate. MMA, and He levels? 

Vitamin B'2 deficiency Folate deficiency Review medications 
Low or low-normal vitamin B12 1evel Low RBC folate Excessive alcohol intake? 
High MMA level Nonnal MMA level LFTs 
High HC level High HC level TSH 
Consider eventual Schilling test Reticulocyte count 
Consider anti-IF or antiparietal cell 

/~ 
Ab or gastrin level for pernicious 
anemia 

Low reticulocyte count? Markedly elevated 
Liver disease reticulocyte count? 
Alcoholism Hemolysis 
Hypothyroidism Blood loss 
Bone marrow disorder 
Medications 

Fig. 125.4. Evaluation of macrocytic anemia. LFT = liver function test; TSH = thyroid-stimulating hormone. 
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pernicious anemia, which occurs primarily in the elderly and 
is due to atrophy of the gastric mucosa and intrinsic factor 
deficiency. Other causes of B 12 deficiency include gastric and 
ileal surgeries, ileal absorption problems such as Crohn's dis­
ease, sprue, and tapeworm infection. 

Signs and symptoms of B 12 deficiency include glossitis, 
sore mouth, and 01 disturbances such as constipation, diar­
rhea, and indigestion. Neurologic symptoms such as pares­
thesias of the extremities and subacute combined degenera­
tion (loss of lower extremity vibration and position sense) 
may occur. Dementia and subtle neuropsychiatric changes 
may be present. Importantly, anemia or macrocytosis are ab­
sent in 28% of patients with neurologic abnormalities due to 
BI2 deficiency.16 

In addition to peripheral smear changes of hypersegmented 
neutrophils and macroovalocytes, laboratory fmdings include 
a low B" level «200 pg/mL) and reticulocyte COUll!. How­
ever, low-normal B" levels «350 pg/mL) are present in 
many patients with neurologic disease or anemia, so further 
workup may be indicated if the diagnosis is still suspected. 
Falsely low BI2 levels may be found in folate deficiency, 
pregnancy, and myeloma. Elevated serum methylmalonic acid 
(MMA) levels are highly sensitive and essentially rule out BI2 

deficiency if normal. In one study, elevated :MMA levels oc­
curred in 98% of cases of clinically defined BI2 deficiency. 
Falsely elevated levels occur in renal failure and hypovolemia, 
and spot urine :MMA levels may be superior in this setting. 
Homocysteine level rises with B12 deficiency (96% of cases 
in one study) but are less specific, occurring in folate defi­
ciency and renal disease as wellp-19 Occasionally, a mild 
thrombocytopenia and leukopenia, along with an elevated 
LDH and indirect bilirubin from ineffective erythropoiesis, 
are present. 

Traditionally, the Schilling test is performed to determine 
the etiology of BI2 efficiency. However, BI2 replacement ef­
fectively treats deficiencies from all causes. This test, which 
measures 24-hour urinary excretion of radiolabeled B 12 given 
orally, distinguishes pernicious anemia from bacterial over­
growth and other absorption problems. Although the test is 
expensive, difficult to perform properly, and no longer avail­
able in some centers, many experts feel that it should be per­
fonned at some point during a patient's course. Alternatively, 
antibodies to intrinsic factor may be measured. These anti­
bodies are highly specific for pernicious anemia but present 
in only about 50% of cases. Antibodies to gasttic patietal cells 
are found in about 85% of cases of pernicious anemia but also 
in 3% to 10% of healthy persons. I' Extremely elevated serum 
gastrin levels and low pepsinogen-l levels also suggest per­
nicious anemia. 

B12 replacement regimens vary. One common method is 
1000 p.g vitantin B" 1M daily for I week, then weekly for 
1 month, then every I to 3 months for life. Hematocrit should 
return to normal in 2 months. Failure to normalize should trig­
ger a search for coexisting iron deficiency, which occurs in 
up to one third of patients. Six months or more may be needed 
for neurologic improvement, and up to 80% of patients will 
have at least partial resolution of neurologic manifestations. 
An alternative to parenteral BI2 is high-dose oral therapy. Pa-

tients with pernicious anemia can absorb 1 % to 2% of oral 
B12 without the addition of intrinsic factor, so treatment with 
daily oral B12 1000 to 2000 p.g can be considered in adher­
ent patients.20 B 12 maintenance can also be accomplished with 
an intranasal gel preparation 500 p.g once weekly, although 
this form is more costly than parenteral and oral forms. 

Folate Deficiency 
Folate is found in a wide variety of unprocessed foods. Es­
pecially rich sonrces include green leafy vegetables, cilms 
fruits, liver, and certain beans and nuts. The RDA for folate 
is about 200 p.g daily and is increased to 400 p.g in preg­
nancy. In contrast to vitamin B t2, folate stores remain ade­
quate for only 2 to 4 months, so folate deficiency anemia is 
often the result of inadequate dietary intake. The typical West­
ern diet provides only 200 to 300 ILg of folate daily. Persons 
at risk for folate deficiency include malnourished alcoholics, 
neglected elderly, and the homeless. Patients who are preg­
nant or have certain malabsorption disorders are also at risk. 
Impaired absorption may occur in patients taking oral con­
traceptives or anticonvulsants, such as phenobarbital and 
phenytoin. Cirrhosis can lead to deficiency through decreased 
storage and metabolism capabilities of the liver. Dialysis can 
cause loss of folate and deficiency. 

The clinical findings of folate deficiency are similar to B12 
deficiency except neurologic symptoms are generally absent. 
The laboratory fmdings are similar except that the homocys­
teine level is elevated (methylmalonic acid remains nonnal). 
The serum folate can rise to normal after a recent folate-rich 
meal, vitamin ingestion, or hemolysis, so serum folate should 
not be used for diagnosis. RBC folate level is felt to be more 
accurate, but confirmation with homocysteine levels should 
be obtained if the diagnosis is suspected. 

Treatment is aimed at the underlying problem. Replace­
ment is usually 1 mg orally daily. Concurrent vitamin BI2 de­
ficiency must be treated as well, because folate replacement 
can resolve hematologic abnonnalities while pennitting neu­
rologic damage from cobalamin deficiency to progress. 

Drugs 
Certain drugs cause megaloblastic anemia. Most common 
causes are chemotherapy agents. Infrequent causes are phe­
nytoin, sulfasalazine, zidovudine, trimethoprim, pyrimeth­
amine, methotrexate, triamterine, sulfa compounds, and oral 
contraceptives. 

Nonmegaloblaslic Anemias 
Alcoholism 
The most common cause of nonmegaloblastic macrocytic ane­
mia is alcoholism (also see Chapter 59). Anemia in alcoholics 
arises from several causes. Alcohol suppresses erythropoiesis 
and decreases folate absorption in patients whose diets are of­
ten poor. Alcoholics often lose blood from varices and ulcers. 
Anemia is worsened if liver failure occurs. Moreover, alco­
holics are prone to develop sideroblastic or hemolytic ane­
mia. They are also at increased risk for developing infections 
that can lead to anemia of chronic disease. Comprehensive 



therapy includes reduction of alcohol intake, folate supple­
mentation, and treatment of complications. 

Miscellaneous 
The anemia of hypothyroidism, chronic liver disease, post­
splenectomy, and ptimary bone marrow disorders may be 
macrocytic instead of normocytic. Hemolytic anemia or hem­
orrhage can result in macrocytosis when reticuiocytes, which 
are larger than normal RBCs, are markedly increased. Cer­
tain drugs occasionally cause nonmegaloblastic macrocytic 
anemia. 

Summary 
Discovery of anemia should lead the physician to investigate 
the underlying cause of anemia. Conversely, it may be rea­
sonable to check for anemia in patients who develop certain 
acute or chronic medical conditions. The history and physi­
cal examination combined with the CBC, peripheral smear, 
and reticulocyte count reveal the etiology in most cases. It is 
not uncommon to fmd multifactorial causes for a patient's 
anemia. If the type of anemia remains unclear or there is ad­
ditional evidence of marrow dysfunction (pancytopenia), a 
bone marrow biopsy or hematology consultation may be in­
dicated. 
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Bleeding Disorders: Congenital 
Disorders of Coagulation 
Hemophilia A 
Hemophilia A is an autosomal X-linked recessive deficiency 
of factor Vill. Because of the mode of transmission and gene 
expression, males have hemophilia A, and females are usu­
ally asymptomatic carriers of the hemophilia A gene. All 
daughters of a hemophiliac father are carriers of the hemo­
philia A gene; all his sons are normal. The children of a fe­
male hemophilia A carrier have a 50% chance of being af­
fected by the gene. Hemophilia A affects approximately 1 in 
10,000 to I in 20,000 males in the United Statesl 

Hemophilia A usually presents with hemorrhage into a joint 
or a muscle. Excessive bleeding following minor cuts or abra­
sions is rare because of normally functioning platelets and 
normal vessel walls. Common first presentations are either a 
hemarthrosis or large bruise following a fall during the first 
2 years of life or prolonged bleeding following neonatal cir­
cumcision. The most common bleeding sites are joints (knees, 
elbows, ankles, shoulder, hips, wrists), muscles, renal tract, 
nervous system, gastrointestinal tract, and the oral cavity fol­
lowing tooth extraction. 

Screening coagulation tests reveal a nonnal platelet count, 
nonnal bleeding time, nonnal prothrombin time (PT), and a 
prolonged activated partial thromboplastin time (AJYIT) 
(Table 126.1). The diagnosis is confmned by obtaining a 
serum factor VIII assay (normal 1.0 UlmL). The disease is 
classified as mild, moderate, or severe depending on the serum 
level of factor YIIT activity.2 

Hemorrhage in hemophilia is prevented by intravenous in­
fusion of recombinant factor Vllr or human-derived factor 
vm concentrates treated to inactivate or remove viruses. The 
plasma factor VIII level is maintained at 0.3 U/mL if the 
patient experiences minor hemorrhage. 0.5 U/mL with severe 
hemorrhage, and O.S to 1.0 U/mL with life-threatening 
hemorrhage. Intravenous deamino-y-D-arginine vasopressin 

(DDA VP) (desmopressin acetate 0.3 /Lglkg) is the treatment 
of choice for the patient with mild hemophilia; the mecha­
nism of action is unclear.3 Complications of bleeding are man­
aged conservatively or by drainage depending on the site and 
severity. Surgical and dental procedures can be performed for 
the patient with hemophilia A. The following factors should 
be considered. 

I. The procedure should be done in a facility with an ade­
quate blood bank and surgeons and dentists experienced 
in treating patients with hemophilia A. 

2. No intramuscular medications are prescribed, and no sa­
licylate is given. 

3. The factor YIlI level should be maintained at SO% to 100% 
of normal (0.S-1.0 U/mL). 

4. f-Antinocaproic acid (4 g PO q4-6h for 2-S days) can be 
used as single or adjunctive postoperative therapy for den­
tal procedures.4 e-Aminocaproic acid is a potent inhibitor 
of fibrinolysis (inhibits plasminogen activation) and en­
hances hemostasis in hemophiliacs. 

Hemophilia A is preventable only via genetic counseling 
(see Chapter 16). A family genogram is invaluable for track­
ing the illness across generations. Women who are at risk for 
being carriers for hemophilia A can be identified as nonnal 
or carriers through factor VIII antibody studies and DNA 
analysis, with a detection rate of 70% to 100%.4 Hemophilia 
A can usually be detected in a male fetus using chromosome 
studies when there is a family history of hemophilia A (i.e., 
the mother is at risk of being a carrier). Detection of de novo 
cases, with no family history, is difficult. In addition to the 
many severe somatic problems patients with hemophilia A 
face, there are severe psychosocial problems associated with 
this disease that affect the functioning of the patient and fam­
ily unit. These problems include the followingS: 

1. Responses of the patient and family to a chronic illness, 
including overprotection 
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Table 126.1. Laboratory Abnormalities Seen with Bleeding Disorders 

Disease Platelet count Bleeding time PT APn 

Hemophilia A and B Normal Normal Normal Prolonged 
von Willebrand's disease Normal Prolonged Normal Normal 
Thrombocytopenia Low Prolonged Normal Normal 
Vitamin K deficiency Normal Normal Prolonged Normal or prolonged 

PT = prothrombin time; APn = activated partial thromboplastin time. 
Normal values: platelet count 250,000 to 500,OOO!mm'; bleeding time: Ivy 2 to 7 minutes, Duke 1 to 4 minutes; APTT 34 to 54 
seconds; PT 10 to 14 second:.. 

2. "Daredevil syndrome"-patient taking risks above those 
expected for the developmental stage 

3. School and vocational problems 
4. Financial burdens (treatment cost $1O,OOO-$50,OOO/year) 
5. Concern about infections from blood products [human im­

munodeficiency virus (HIV) infection prior to 1985, hep­
atitis B and C] 

6. Peer and sibling relationship problems 

Referral to a hemophilia support group or a family counselor 
may improve the patient's and family's level of functioning 
and compliance. Gene transfer therapy may offer a hope for 
a cure for the hemophilias in the future. 1 

von Willebrand's Disease 
von Willebrand',-; disease (vWD) is an inherited hemorrhagic 
disorder characterized by deficiency of von Willebrand fac­
tor (vWF). vWF is necessary for nonnal interaction of 
platelets with vessel walls. vWD is inherited in an autosomal­
dominant paltern, with males and females equally affected. 
The prevalence of vWD may bc a~ high as 1.5% of the pop­
ulation; the most severe form has a prevalence rate of 1 in I 
million. There are four types and muhiple subtype& of vWD. 
Many patients with vWD also have low level:;, of factor VIII.6 

Hemorrhage with vWD is highly variable. Epistaxis, gas­
trointestinal bleeding, easy bruising, and menorrhagia are 
characteristic of vWD. Hemarthroses are rare. Bleeding fol­
lowing trauma, dental extractions, or operations may be se­
vere. Patients with vWD types I and II platelet type usually 
have mild or no bleeding problems. Patients with type III dis­
ease have severe bleeding problems. 

The diagnosis of vWD is confinned by laboratory findings 
of prolonged bleeding time, decreased factor VIII levels, de­
creased vWF activity. and decrea~ed vWF antigen. The PT. 
APTT, and platelet count are usually nonnal (Table 126.1). 

The goals of therapy for vWD are to correct coagulation 
abnormalities, prevent hemorrhage, and return the levels of 
vWF and factor VIII to nonnal. For patients with mild vWD, 
DDA VP administered intranasally or intravenously at a dose 
of 0.2 to OJ p,glkg body weight can be effective. 7 Oral con­
traceptives can increase plasma levels of factor VIII and vWF 
and are useful for women with vWD whose primary problem 
is menstrual bleeding. Intravenous factor VIII is used to treat 
patients with more severe bleeding problems. Treatment is 
titrated to the clinical status of the patient. Surgical and den­
tal procedures can be safely performed in most patients with 
vWD. Treatment is stm1ed (DDAVP or factor VIII) 1 hour 

prior to the procedure and is continued for 2 to 3 days after 
the procedure. The goal of perioperative therapy is to keep 
the bleeding time within the normal range. vWD is prevent­
able only through genetic counseling. It is passed via an 
autosomal-dominant pattern, with 50% of the children of a 
parent with vWD at risk to inherit the disease. vWD can be 
detected in utero via chromosomal analysis. The family and 
community issues are similar to concerns faced by patients 
with hemophilia A. 

Hemophilia B 
Hemophilia B i~ an X-linked recessive factor IX deficiency. 
It ha~ an incidence of approximately I in 30,000 males and 
is diagnosed by factor IX assay. Hemophilia B is clinically 
indistinguishable from hemophilia A. Treatment of hemo­
philia B is intravenous recombinant or human-derived factor 
IX concentrate. DDAVP has no value in hemophilia B.3 

Acquired Disorders of Coagulation 
Factors: Vitamin K Deficiency 
Vitamin K is a fat-soluble compound essential to the synthe­
sil. of factors II, VII, IX, and X. The sources of vitamin K are 
dietary (especially green, leafy vegetables) and synthesis of 
vitamin K by intestinal bacteria. The daily adult requirement 
of vitamin K is 100 to 200 ,u.g/day. Deficiency states of vita­
min K can be seen in the newborn (hemorrhagic disease), the 
elderly, patients with liver disease, after ingestion of vitamin 
K antagoni~ts (i.e .. warfarin), or with long-term antibiotic use 
(elimination of gastrointestinal flora). 

Vitamin K deficiency presents with bleeding in the skin or 
from mucosal surfaces. Internal bleeding and hemarthroses 
are rare. The PT is prolonged; the bleeding time and platelet 
count are usually normal; and the APTT may be prolonged 
Cfable 120.1). 

Vitamin K deficiency is diagnosed by correcting clinical 
and laboratory abnormalities with vitamin K replacement. A 
direct laboratory assay for vitamin K is also available. 8 

In the ca<;e of life-threatening hemorrhage, fresh frozen 
plasma is given intravenously to return the PT to normal and 
~top the bleeding. In less urgent situations. vitamin K can 
be given by the intramuscular, intravenous, or oral route 
(AquaMEPHYTON 10-15 mg). The goal of therapy is to pre­
vent further bleeding and to return the PT to normal. Treat­
ment with vitamin K usually corrects the PT within 24 to 
48 hours. 
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A diet with adequate amounts of vitamin K--containing 
foods (especially green, leafy vegetables), avoidance of he­
patotoxic agents, and judicious use of long-tenn antibiotics 
can prevent vitamin K deficiency. Vitamin K 0.5 to I mg 1M 
should be given to all newborns to prevent hemorrhagic dis­
ease of the newhorn.9 Vitamin K supplementation is also rec­
ommended during pregnancy for women on anticonvulsant 
therapy or prolonged treatment with certain antibiotics. 10 

Vitamin K deficiency may be a sign of neglect in the eld­
erly patient, whose diet may be deficient. 

Disorders of Platelets 
Platelets playa crucial role in hemostasis through adhesion, 
"platelet plug" formation, aod release of substances that pro­
mote platelet aggregation. Bleeding due to platelet disorders 
is usually in the skin or from mucosal surfaces. Thrombocy­
topenia is defmed as a platelet count below lOO,OOO/mm3. The 
causes of thrombocytopenia are listed in Table 126.2. Platelet 
colony-stimulating factors may become an option for the 
treatment of thrombocytopenia in the future. Aspirin, clopi­
dogrel, and ticlopidine can cause clinically significant platelet 
dysfunction. 

Idiopathic Thrombocytopenic Purpura 
Idiopathic thrombocytopenic pmpura (ITP) is caused by in­
teraction of immunoglobulin G (IgG) and other antibodies 
with megakaryocytes or platelets, resulting in increased 
platelet destruction. ITP can present as a primary problem or 
be associated with such condition as malignancies, collagen 
vascular disease, or viral illnesses. Acute ITP is most com­
mon in children, and chronic ITP is more common in adults, 
with a male/female ratio of 1 :3.11 Acute ITP occurs most com­
monly between the ages of 2 and 9 years; chronic ITP occurs 
chiefly between the ages of 20 and 50 years. 

Patients with ITP may be asymptomatic, or they may pre­
sent with persistent skin bleeding (especially in areas exposed 
to trauma) or mucosal surface bleeding (i.e., epistaxis, men­
orrhagia, ecchymoses). Internal hemorrhage and hemarthroses 

Table 126.2. Causes of Thrombocytopenia 

Acquired amegakaryocytic thrombocytopenic purpura 
Aplastic anemia 
Leukemia 
Marrow infiltration/replacement 
Hypersplenism 
Idiopathic thrombocytopenic purpura 
Collagen-vascular diseases 
Lymphomas and solid tumors 
Infection (HIV and others) 
Disseminated intravascular coagulation (Ole) 
Thrombotic thrombocytopenic purpura 
Chemical agents 
Congenital 
Cavernous hemangioma 
Cardiopulmonary bypass 
Hemolytic-uremic syndrome 

are rare. Intracranial hemorrhage, though rare, can be a seri­
ous complication of ITP. 

Diagnosis 
The diagnosis is established through the history, physical ex­
amination findings, and platelet count. Atraumatic bleeding 
usually is not a problem with a platelet count above 20,0001 
mm3. Traumatic bleeding can occur with platelet counts of 
40,000 to 60,OOO/mm3. Other routine clotting studies are usu­
ally normal except for a prolonged bleeding time. 

Treatment 
Treatment is unnecessary in patients with mild thrombocy­
topenia and is reserved for the patient who is bleeding be­
cause of thrombocytopenia or whose platelet count is below 
20,OOO/mm3. The goal of therapy is to stop the bleeding and 
return the platelet count to more than 20,(X)()/mm3. 

Corticosteroids. Prednisone in a dose of I to 2 mglkg/day 
(up to 100 mg/day) can be used for up to 6 weeks and has a 
success rate of up to 80%. 

Splenectomy. Splenectomy is reserved for patients who fail 
conservative therapy or who have hypersplenism. It has a suc­
cess rate of 60% to 80% if all accessory splenic tissue is iden­
tified and removed.12 Patients should receive pneumococcal 
and HaeTTWphilus injluenzae B vaccine at least 2 weeks prior 
to splenectomy. 

Danazol. Danazol has a mechanism of action probably simi­
lar to that of corticosteroids. It can be used concomitantly with 
corticosteroids and allows a lower dose of corticosteroid to be 
used. The dosage is 400 to 800 mg/day for up to 3 months, 
with tapering to 50 to 200 mg/day if a response is seen. 13 

Immunosuppressive Agents. Immunosuppressive agents are 
used if thrombocytopenia persists despite treatment with 
steroids, danawl, or splenectomy. Vincristine and vinblastine 
are the most commonly used agents. 

'Y-G1obulin. Intravenous 'Y-globulin in doses of 400 to 1000 
mglkg/day has been used successfully in cases of recalcitrant 
ITP. 

Other Therapeutic Options. Plasmapheresis and colchicine 
have been used with limited success in patients with ITP.14 
Monoclonal antibody therapy for ITP is in the experimental 
stages. is ITP is not preventable. If ITP becomes a chronic 
condition, patients and their families face psychosocial issues 
that are virtually identical to those faced by patients with he­
mophilia A and other bleeding disorders. 

Thrombotic Thrombocytopenic 
Purpura 
Thrombotic thrombocytopenic purpura (TTP) is primarily a 
disease of adults of largely unknown etiology. The halhuark 
of TIP is widespread platelet thrombi occuning throughout 
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the microcirculation. Although rare, TIP can be fatal in up 
to 90% of untreated patients. 

The clinical manifestations of TIP may include hemor­
rhage, hemolytic anemia, neurologic problems (headache, 
mental status changes, seizures, coma, and focal neurologic 
changes), hematuria, renal failure, and fever. 

The diagnosis of TIP is made based on the clinical find­
ings and laboratory findings including severe thrombocy­
topenia, red cell fragmentation, reticulocytosis, elevated in­
direct serum bilirubin, decreased haptoglobin, and proteinuria. 
Disseminated intravascular coagulation is usually not associ­
ated with TIP. Severe TIP is treated with prednisone (1 to 
2 mglkglday) and plasmapheresis. 

The hemolytic-uremic syndmme (HUS) is clinically similar 
to TIP. HUS is usually seen in children following infections 
by viruses, Escherichia coli, or Shigella species. The clinical 
picture of HUS includes thrombocytopenia and hemolytic ane­
mia. Neurologic symptoms are less conunon in HUS than in 
TIP. The treatment for patients with HUS is plasma exchange. 
Syndromes resembling TIPIHUS have been seen in patients 
receiving certain chemotherapeutic agents.15 

Disorders of the Vascular Wall 
The integrity of the vascular wall is essential for maintenance 
of normal coagulation. Some causes of vascular wall disrup­
tion are listed in Table 126.3. Vascular causes of bleeding 
(purpura) tend to manifest most often on the lower extremi­
ties. Purpura of the head and neck is usually caused by fat 
emboli, amyloidosis, or mechanical stresses. Bleeding from 
vascular causes (with some exceptions) is usually confined to 
the skin. 

Congenital Disorders 
Hereditary hemorrhagic telangiectasia (Osler-Weber-Rendu 
disease) is a congenital disorder. Bleeding in patients with 
hereditary hemorrhagic telangiectasia (HHT) occurs because 
of malformations of small veins in the skin and mucosa 
(telangiectases). Transmission of HHT is autosomal domi­
nant, with males and females affected equally (incidence 
1150,000).16 Epistaxis and gastrointestinal (GI) tract bleeding 
are the most common presentations. The lesions of HHT usu­
ally become clinically significant during the second or third 
decade of life. Examination may reveal lesions in the mouth, 
face, hands, and feet. The lesions are 1 to 3 mm in diameter, 
nonpulsatile, red to purplish and flat, round, or spider-like. 
HHT lesions are also found in the lungs of 15% to 20% of 
patients and can occur in virtually any organ. 

The diagnosis of HHT is established via the history and 
clinical examination. The family history is often positive. 
Screening coagulation studies are usually normal. Therapy for 
HHT is symptomatic. Whenever possible, pressure is applied 
to bleeding sites. Cautery or surgical therapy of nasal mucosal 
lesions yields mixed results. OI bleeding can be treated by re­
section or embolectomy. HHT is not preventable. 

The family and community issues are similar to those faced 
by patients with other bleeding disorders. 

Table 126.3. Bleeding from Vascular Abnormalities 

Congenital causes 
Hereditary hemorrhagic telangiectasia 
Angiokeratoma corporis diffusum 
Ataxia telangiectasia 
Cavernous hemangioma 
Ehlers-Danlos syndrome 
Pseudoxanthoma elasticum 
Osteogenesis imperfecta 
Marfan syndrome 

Acquired causes 
Mechanical 

Trauma 
Increased venous pressure 

Decreased supporting tissue 
Senile purpura 
Scurvy 
Corticosteroids 
Amyloidosis 

Chemical agents 
Warfarin (Coumadin) 
Snake venoms 

Infections: meningococcus, rickettsiae, streptococci, 
shigellae, gram-negative bacteria, measles, rubella, 
diphtheria 

Vasculitis: Henoch-Schonlein purpura 
Vascular obstruction 

Die 
Fat emboli 
Leukostasis 
Paraproteinemia 
Proliferative retinopathy 

Idiopathic causes 

Acquired Disorders 
Senile purpura is a characteristic lesion of the elderly. 17 The 
lesion is caused by progressive loss of collagen in vessels and 
skin, possibly hastened by ultraviolet (sun) exposure. The le­
sions of senile purpura usually occur on the upper extremities, 
especially the back of the hands, wrists, and forearms. The le­
sions are large, dark, and well demarcated. The diagnosis is 
made clinically. Screening coagUlation studies are usually nor­
mal. There is no specific treatment. Most lesions of senile pur­
pura resolve slowly. Counseling the patient regarding the be­
nign nature of the illness is recommended. Minimizing sun 
exposure may slow some of the skin changes of aging. 

Vasculitis 
Vasculitis (vascular inflammation) can be caused by many 
disease processes, including immune causes, infections, 
drugs, neoplasms, connective tissue diseases, and cold expo­
sure. Henoch-Schonlein purpura (HSP) (allergic purpura) is 
considered the model for the study of vasculitis. It primarily 
affects the kidneys, GI trac~ and joints. The etiology is un­
known. HSP has been seen after viral and streptococcal in­
fections. Drugs (sulfonamides and penicillin) have been im­
plicated as causative agents, and there are data to support an 
immune mechanism as a cause. 18 HSP is most often seen in 
children aged 2 to 10 years (male/female ratio 2:1) but can 
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occur at any age. There is an increased incidence during early 
spring and early autumn. 

Henoch-Schonlein presents with fever followed by a mac­
ular or urticarial rash on the buttocks, legs, and arms that be­
comes purpuric. Lesions can occur in crops. Other findings 
include edema (legs, hands, scalp, eyes), abdominal pain, 
vomiting, diarrhea, intussusception, arthritis, and hyperten­
sion. Kidney involvement is manifested by proteinuria, hema­
turia, renal failure, or nephrotic syndrome. Iritis, pericarditis. 
pleurisy, and neurologic disorders are seen less frequently. 

Most patients recover spontaneously within I month, al­
though relapses are frequent. Treatment is symptomatic. Peni­
cillin is often used because of the association of HSP with 
streptococcal infections. Glucocorticoids and immunosup­
pressive agents can be used for the 5% to 10% of patients 
who develop progressive renal failure. Dapsone is being stud­
ied as a possible treatment for HSp.19 

Other Bleeding Disorders 

Simple, Easy Bruising (Devil's Pinches) 
Simple, easy bruising is an ill-defined condition that presents 
with bruises on the lower extremities and trunk.20 It is most 
common in women during their reproductive years. The sus­
pected etiology is platelet dysfunction owing to aspirin in­
gestion. If no abnormality is found on routine coagulation 
studies, patients can be counseled to avoid aspirin and can be 
reassured that the disease has only cosmetic complications. 

Disseminated Intravascular Coagulation 
Disseminated intravascular coagnlation (DIC) is a syndrome of 
accelerated fibrin deposition in blood vessels and lysis of red 
blood cells. Disorderly prodnction of fibrin monomers and poly­
mer leads to diffuse and damaging fibrin deposits and plugs in 
the microvasculature. Bleeding in DIC is caused by the con­
sumption of fibrin and its pmcoagnlants. It is a hemorrllagic 

Table 126.4. Causes of Disseminated Intravascular 
Coagulation 

Tissue injury 

Obstetric problems 
Amniotic fluid embolism 
Abruptio placentae 
Uterine rupture 
Eclampsia 
Retained dead fetus 
Septic abortion 
Midtrimester abortion 

Malignancies 

Infections 
Bacterial 
Fungal 
Viral 
Protozoal 

Cardiovascular disease 
or injury 

Immunologic phenomena 

Drugs 
Fibrinolytic agents 
Ancrod 
Warfarin (Coumadin) 
Heparin 
Lipid emulsion 
Clotting factor concentrate 

Other causes 
Liver disease 
Pancreatic disease 
Pulmonary disease 
Neurologic disease 
Envenomation 
Transfusions 

complication of many serious illnesses (fable 126.4). Hemor­
mage may occur in the skin, central nervous system (CNS), GI 
system, genitourinary system, or elsewhere. DIe may be asso­
ciated with a high mortality rate depending on the nature and 
severity of the cause. The diagnosis is suspected clinically and 
confumed by laboratory findings of elevated fibrin degradstion 
products, prolonged prothmmbin and partial thmmboplastin 
times, decreased fibrin levels, and thrombocytopenia. 

Treatment of DIe consists of maintaining the vital func­
tions of the patient and treating the underlying disease process. 
Heparin is used if there is evidence of thrombosis (gangrene 
of the extremities or digits).21 Because DIe depletes coagu­
lation factors, replacement with cryoprecipitate may be con­
sidered if there is no evidence of thrombosis and indications 
of coagulation factor depletion.22 Platelets are replaced for 
any patient with a count less than 20,OOO/mm3 or any patient 
with a count less than 50,000/mm3 with bleeding.22 

Neutropenia 
Neutropenia is defmed as an absolute neutrophil count (ANC) 
oftess than 1500/mm3: 

White Blood Cell Count 
X (% Bands + % Mature Neutrophils) X 0.01 

An ANC of 1500/mm3 or more is the standard for all ages 
and all races, with some exceptions: newborns have elevated 
neutrophil counts during the first days of life, and certain pop­
ulations of blacks and Yemenite Jews may have low neu­
trophil counts. An ANC of 500 to 1000/mm3 puts patients at 
increased risk for bacterial infection, whereas an ANC of 
500/mm3 or less may put patients at significant risk for bac­
terial infection that requires inpatient management.23 Neu­
tropenia can be either acquired or intrinsic and can result from 
decreased production, margination, or shift from blood to tis­
sue, increased destruction, or a combination of causes. 

Acquired Neutropenia 
Postinfectious Neutropenia 
Neutropenia is commonly seen with viral infections includ­
ing varicella, measles, rubella, hepatitis A and B, mononu­
cleosis, influenza, and Kawasaki disease. Neutrophil counts 
usually return to normal after resolution of the viremia. More 
than 70% of patients with acquired immunodeficiency syn­
drome (AIDS) have neutropenia.24 Bacterial infections (es­
pecially those due to Staphylococcus aureus and Mycobac­
terium tuberculosis plus brucellosis, tularemia, and rickettsia) 
can cause neutropenia. Sepsis is a cause of marked neu­
tropenia, particularly in debilitated patients and newborns. 

Drug-Induced Neutropenia 
Table 126.5 lists agents associated with neutropenia. 

Chronic Benign Neutropenia of Childhood 
Chronic benign neutropenia of childhood is probably an au­
toimmune disease with mature neutrophil depletion and in-
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Table 126.5. Drugs lllat Cause Neutropenia 

Nonsteroidal antiinflammatory 
drugs 
Ibuprofen 
Indomethacin 
Meclofenamate 
Mefenamic acid 
Oxyphenbutazone 
Phenylbutazone 

Anticonvulsants 
Carbamazepine 
Mephenytoin 
Paramethadione 
Phenobarbital 
Phenytoin 
Valproate 

Antipsychotics 
Acetophenazine 
Carphenazine 
Chlorprothixene 
Fluphenazine 
Haloperidol 
Loxapine 
Mesoridazine 
Molindone 
Perphenazine 
Piperacetazine 
Thiethylperazine 
Thioridazine 
Thiothixene 
Trimeprazine 
Trifluoperazine 
Triflupromazine 

Antidepressants 
Amitriptyline 
Amoxapine 
Desipramine 
Doxepin 
Imipramine 
Nortriptyline 
Protriptyline 
Maprotiline 
T rimipramine 

Antiarrhythmics 
Procainamide 
Quinidine 
Tocainide 

Anxiolytics 
Diazepam 
Tybamate 

Diuretics 
Diazoxide 
Ethacrynate 
Mercaptomerin 

Antimicrobials 
Amoxicillin 
Ampicillin 

Bacampicillin 
Capreomycin 
Carbenicillin 
Cefaclor 
Cefadroxil 
Cefamandole 
Cefazolin 
Cefotaxime 
Cephalexin 
Cephaloglycin 
Cephaloridine 
Cephalothin 
Cephradine 
Chloramphenicol 
Clindamycin 
Cyclacillin 
Dapsone 
Demeclocycline 
Doxycycline 
Flucytosine 
Furazol idone 
Griseofulvin 
Hetacillin 
Lincomycin 
Methacycline 
Metronidazole 
Mezlocillin 
Moxalactam 
Nafcillin 
Novobiocin 
Oxacillin 
Oxytetracycline 
Paraaminosalicylic acid 
Penicillin G 
Penicillin V 
Pyrimethamine 
Quinine 
Quinacrine 
Rifampin 
Tetracycline 
Ticarcillin 
Trimethoprim 
Vidarabine 
Zidovudine 

Antineoplastic agents 

Other drugs 
Allopurinol 
Clofibrate 
Dantrolene 
Ethanol 
Levamisole 
Levodopa 
Methyldopa 
Methysergide 
Nifedipine 
Penicillamine 
Podophyllin 
Sulfonamides 

creased immature granulocytes in the bone marroW.25 The dis­
ease can present during the frrst 3 years of life; 90% of pa­
tients are diagnosed before the age 14 months. There is a slight 
female predominance (3:2). ANCs as low as 500/mm' are rel-

alively common, although they are usually normal at birth. 
Children with chronic benign neutropenia of childhood may 
present with fever, infections (skin infection, oral ulcers, 
otitis, sinusitis), or hepatosplenomegaly. Treatment of this 
disorder centers around appropriate management of infec­
tions. In patients with severe infections, raising the neutrophil 
count with g1ucocorticoids, y-globulin, or granulocyte colony­
stimulating factor may be necessary.23 Some experts believe 
this disorder is identical to chronic idiopathic neutropenia. 

Autoimmune Neutropenia 
Autoinunune neutropenia can occur with medication ingestion, 
other autoimmune diseases, infection, or as a separate entity.26 
Hepatosplenomegaly is seen in about half the patients. The time 
of presentation varies from early childhood to old age. The 
propensity for infection is related to the degree to neutropenia. 
Therapy centers around appropriate treatment of the related 
condition(s). If patients have severe neutropenia and severe re­
current infections, treatment with g1ucocorticoids or y-g1obu­
lins (or both) may be warranted.27~' 

Alloimmune (fsoimmune! Neutropenia 
This neutropenia is secondary to transplacental IgG antibody 
transfer. Newborns with alloimmune neutropenia may expe­
rience moderate to severe recurrent infections; treatment 
with glucocorticoids or y-globulins (or both) may be war­
ranted. 27 .28 This process is similar to the hemolysis in the 
newborn caused by Rh isoinununization. The condition af­
fects I in 2000 infants and usually resolve. by age 15 weeks. 

Treatment includes antibiotics if there is any concern about 
sepsis. Exchange transfusion to decrease antibody titers or 
transfusions of maternal neutrophils may be helpful. 

Nutritional Neutropenia 
Neutropenia has been associated with deficiencies of vitamin 
Bl2, folate, copper, and thiamine. Neutrophil counts usually re­
turn to normal following correction of these deficiencies. Mild 
neutropenia has also been associated with anorexia nervosa. 

Intrinsic Defects 
Cyclic neutropenia is an autosomal-dominant inherited disor­
der characterized by neutropenia that recurs every 15 to 35 
days. The disease is usually benign, but patients may have re­
current fever. pharyngitis, stomatitis, gingivitis. and other bac­
terial infections.29 The severity of infection usually parallels 
the severity of the neutropenia, and there have been several 
deaths due to infections in patients with cyclic neutropenia. 
Therapy is supportive and includes antibacterial mouthwash 
to decrease gingivitis. Patients with severe neutropenia and 
severe infection may be considered for bone marrow trans­
plantation or therapy with colony-stimulating factors.30,31 

Other Hematologic Disorders 

Hemochromatosis 
Hemochromatosis is the most common iron storage disease 
in the United States. In patients of European origin, he-
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mochromatosis is an autosomal-recessive inherited disorder 
linked to the human leukocyte antigen (HLA) locus and is 
known as primary or hereditary hemochromatosis. Secondary 
hemochromatosis is seen with a variety of anenrias, particu­
larly with ,a-thalassemia, associated with increased iron ab­
sorption and inefficient erythropoiesis. The signs and symp­
toms of hemochromatosis result from organ damage due to 
excessive iron deposition. Hemochromatosis affects approx­
imately 1 in 5000 people in the United States, with symptoms 
manifesting usually between the ages of 40 and 60 years. Men 
are affected more frequently than women; menstruation de­
lays the onset of symptoms in affected women. 

The clinical manifestations of hemochromatosis include 
brown or gray skin discoloration, hepatosplenomegaly, carci­
noma of the liver, hepatic cirrhosis, abdominal pain, conges­
tive cardiomyopathy, insulin-dependent diabetes mellitus, 
arthralgias, loss of libido, and hypogonadism. The diagnosis 
of hemochromatosis is supported by laboratory findings of in­
creased serum iron and increased serum ferritin, along with 
the history and physical examination fmdings. The defmitive 
diagnosis requires a liver biopsy. 32 

Treatment of hereditary hemochromatosis is usually 
weekly phlebotomy to return iron stores to normal. With sec­
ondary hemochromatosis, phlebotomy may not be indicated 
owing to the anemia that often accompanies the disease. 
Chelation with desfenioxamine is the recommended treat­
ment for most cases of secondary hemochromatosis. Because 
hereditary hemochromatosis is an inherited disorder and the 
prognosis for the disease improves dramatically with early 
treatmen~ all fantily members of a patient with hereditary he­
mochromatosis should be screened for the disease with a 
serum iron and a serum ferritin. Patients at risk for develop­
ing the complication of hemochromatosis can be followed via 
appropriate monitoring and treatment protocols. 

Polycythemia 
Polycythemia is defined as an increased red blood cell (RBC) 
mass 36 mUkg or more (hematocrit >51%) for men and 
32 mlJkg or more (hematocrit >48%) for women.33 The causes 
of polycythemia include polycythemia vera (a hematologic ma­
lignancy) and secondary canses (lnng disease, heart disease, 
kidney disease, and other malignancies). Patients living at high 
altitudes exhibit high hematocrits owing to decreased oxygen 
tension with increasing elevation. Polycythemia vera is a rare 
disorder with a prevalence of 5 to 17 cases per 1 ntillion pop­
ulation.34 Secondary polycythemia is seen most commonly af­
ter age 60 years and in the newborn. Apparent polycythemia 
describes increased hemoglobin and packed cell volume with 
nonnal red cell mass. This condition is caused by decreased 
plasma volume and may be associated with alcohol and tobacco 
use and therapy with diuretics. 

Clinical problems for patients with polycythemia are 
caused by vascular thrombosis due to the increased RBC 
mass. The risk of thrombosis increases with age and increas­
ing hematocrit. Thrombotic events occur in the CNS and pe­
ripheral vascular systems, leading to strokes and pulmonary 

emboli. Thrombosis can occur in the vena cava and the 
splenic, hepatic, portal, mesenteric, and coronary vessels. Pa­
tients with polycythemia may present with a variety of symp­
toms, including headache, weakness, pruritus, dizziness, ex­
cessive sweating, visual disturbances, paresthesias, joint 
symptoms, epigastric distress, and weight loss. Physical ex­
amination may reveal ruddy cyanosis, conjunctival plethora, 
hepatomegaly, splenomegaly, and hypertension. Laboratory 
fmdings reveal a hematocrit of more than 48% to 51 % and 
thrombocytosis. Patients with polycythemia vera may also be 
prone to hemorrhagic complications due to platelet dysfunc­
tion" Patients with polycythemia may develop hyper­
uricemia due to increased RBC destruction after treatment. 36 

The treatment of polycythemia is aimed at correcting the sec­
ondary cause. Phlebotomy is indicated for patients who are 
symptomatic to maintain the hematocrit at 42% to 45%. Pa­
tients who suffer from hypoxia due to chronic lung or heart dis­
ease may see improvement of their polycythemia after oxygen 
therapy. Therapy for patients with polycythemia vera may in­
clude radioactive phosphorus or alkylating agents in addition 
to phlebotomy.37 The prognosis usually depends on the sever­
ity of the secondary cause. Median survival of patients with 
polycythemia vera varies from 10 to 14 years. There is no ef­
fective strategy for preventing polycythemia vera. Prevention 
of secondary polycythemia centers around preventing the 
causes of lWIg and heart disease, especially tobacco smoking. 

Sickle Cell Anemia 
Sickle cell anemia is an autosomal-dominant inherited disease 
caused by a substitution of one amino acid in the hemoglo­
bin molecule.38 The RBCs of patients with sickle cell anemia 
assume a sickle shape and become dysfunctional when de­
oxygenated. Patients who are homozygous for the sickle cell 
gene have sickle cell anemia, and those who are heterozygous 
have sickle cell trait. Sickle cell trait, which appears to offer 
patients protection against malaria, is found in 2.5 million 
people in the United States (8% of African Americans).39 Be­
cause the distribution of sickle cell trait appears to be related 
to protection from malaria and not race, sickle cell trait is 
found in nonblacks.40 {:J-Thalassemia may be inherited with 
sickle cell anemia. 

The clinical characteristics of sickle cell anemia are due to 
the malformation of RBCs when they are deoxygenated and 
include bone pain, anemia, infections, cardiomegaly, CNS in­
farctions, gallstones, renal infarction, retinopathy, and avascu­
lar necrosis of the hip. The sickled cells lead to vascular oc­
clusion or hemolytic anemia (or both). Almost every organ 
system can be affected in sickle cell anemia. Patients with sickle 
cell anemia are at increased risk of pneumococcal infections 
due to splenic infarctions. The mortality for WItreated sickle 
cell anemia is 10% to 15% during the first decade of life4l Pa­
tients with sickle cell trait usually have few clinical problems. 
Microinfarctions of the kidney, spleen, and CNS have been re­
ported with decreased oxygen tension, as has an association 
with an increased incidence of sudden death in some patients 
with sickle cell trait during intense physical activity.42 
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Table 126.6. Treatment for Patients with Sickle Cell Disease 

General treatment 
Caloric supplements 
Folic acid (5 mg/day) 
Prophylactic penicillin, daily (children) 
Pneumococcal vaccine 
Haemophilus influenzae B vaccine 
Hepatitis B vaccine 
Transfusions to maintain hemoglobin between 10 and 12 gldL 
Chelation therapy as needed for iron overload 
Antidepressants for chronic pain 
Psychological support 

Crisis treatment 
Hydration 
Oxygen if hypoxic 
Antibiotics if fever or infection is present 
Analgesia: consider patient-controlled analgesia with narcotics 

Crisis prevention 
Hydroxyurea 

The treatment of patients with sickle cell anemia is out­
lined in Table 126.6. Curative therapy may be offered to pa­
tients with sickle cell anemia in the future through gene ther­
apy, bone marrow transplantation, cord blood stem cell 
infusion, or nonablative marrow infusion.43 Hydroxyurea has 
been found to be effective in decreasing the number of sickle 
cell crises.44 Other agents, such as erythropoietin, vanillin, 
arginine butypyrate, poloxarner 188, and nitric oxide are be­
ing investigated. for prevention or treatment of sickle cell 
crises. Vitamin E and vasodilators have not been effective in 
sickle cell anemia. 

Sickle cell anemia cannot be prevented., but it can be de­
tected in utero." Genetic counseling should be offered to the 
parents of a child with sickle cell anemia. 

As with management of all chronic diseases, physicians 
should expect both the patient and family to go through sig­
nificant adjustments to the diagnosis. Many aspects of this 
adjustment correspond to those typically seen in a grief-loss 

Table 126.7. Leukemias 

Disease Incidence 

Acute 
Acute myeloid Common in elderly; 

leukemia (AML) 10-15% of childhood leukemia 

Acute lymphocytic Common in children 
leukemia (ALL) 

Chronic 
Chronic myeloid More common in middle age 

leukemia (CML) 

Chronic lymphocytic Common in elderly; 
leukemia (ClL) 25% of all leukemias 

process. Physicians and families must encourage the patient 
to be as active as possible, promoting independence and con­
fidence in his or her abilities as well as decreasing withdrawal, 
regression, and the potential for depression. This independ­
ence also minimizes the tendency for anger and resentment 
to build up if the patient-family relationship becomes overly 
dependent. Other attempts to help that can become problem­
atic occur when family members consistently try to protect 
the patient by putting his or her needs fIrst. Family members 
may also become vigilant and attentive to every need. The 
decision to take on these functions is often made without an 
overt discussion within the family. Power struggles can en­
sue and can manifest in various behavioral-emotional symp­
toms (i.e., school problems, family dysfunction, caregiver 
bnrnout. The pain that results from chronic, relapsing condi­
tions like sickle cell can be one of the most troubling symp­
toms patients and their families confront.46--50 It can also be 
diffIcult for physicians to assess and manage. This is because 
chronic pain is a subjective perceptual experience involving 
the interactions among physiologic, psychological, and so­
ciocultural factors. Aside from a purely organic etiology, 
chronic pain can have its origins in the patient's psychologi­
cal distress (e.g., anxiety, depression, substance abuse), care­
giver bnrnout, andlor secondary gain (e.g., malingering). The 
diagnostic question that emerges is, How much of this pain 
is real and how much is psychological? The physician can 
sort out the issues and answer this question by taking a care­
ful history, paying attention to the patient's affect and care­
givers' verbal and nonverbal signals, assessing the patient for 
psychosocial problems, and maintaining continuity of care.51 

It is crucial that all family members be given adequate and 
clear infonnation regarding the nature of the disease. Major 
decisions about caregiving, symptom management, and range 
of activities should be negotiated., with physician assistance 
if necessary. lfltimately, fantilies are helped by the physician 
assisting them to adjust to, but not be consumed by, this 
chronic illness.46,47 

Treatment Prognosis 

Systemic chemotherapy 5-30% long-term 
Bone marrow transplantation survival (age-dependent) 

(selected patients) 
Systemic chemotherapy, 20-80% long-term 
Bone marrow transplantation survival (dependent 

(selected patients) on gender, extent of 
disease, and other factors) 

Systemic chemotherapy 20% long-term survival 
Bone marrow transplantation (dependent on stage 

(selected patients) of disease) 
Splenic irradiation 

(selected patients), 
Systemic chemotherapy 3-12 years survival 
Radiation therapy (dependent on stage of 

(selected patients) disease) 



1092 Paul M. Paulman, layne A. Priest, and Cheryl A. Abboud 

Hematologic Malignancies 

Multiple Myeloma 
Multiple myeloma is a plasma cell (.8-lymphoid) malignancy. 
Expansion of the plasma cell mass and the secreted products 
of the cells cause the symptoms associated with multiple 
myeloma. 

Presenting problems in multiple myeloma include bone 
pain, anemia, recurrent infection, hypercalcemia, azotemia, 
bleeding disorders, or paralysis secondary to spinal cord frac­
tures. Multiple myeloma occurs most often in middle-aged or 
older patients. It is slightly more common in men than women. 
The annual incidence is approximately 3 in 100,000. 

The definitive diagnosis of multiple myeloma requires 
demonstration of plasmacytosis in the bone marrow or a soft 
tissue lesion with positive urine or serum M protein and an 
indication of invasive tumor (Le., lytic bone lesion). Sup­
porting diagnostic studies for multiple myeloma include 
serum and 24-hour urine protein electrophoresis (demon­
strating M protein) and complete skeletal radiographs 
(demonstrating lytic lesions). Other laboratory abnormalities 
may include an elevated erythrocyte sedimentation rate 
(ESR), low hemoglobin, elevated sermn calcium, and elevated 
serum creatinine. Most patients with multiple myeloma pres­
ent with advanced disease and require systemic chemother­
apy. The median survival varies from 3 to 5 years depending 
on the clinical stage and response to chemotherapy. Autolo­
gous stem cell transplantation is the treatment of choice for 
younger patients with multiple myeloma. 52 

Myelodysplastic Syndromes 
Myelodysplastic syndromes (MDS) is the term applied to a 
large group of acquired neoplastic disorders of red blood cell, 
white blood cell, and platelet cell lines." MDS is character­
ized by ineffective hemopoiesis in the presence of normal 
or increased cellularity of the bone marrow. Some patients 
progress to acute myeloid leukemia. Most cases arise de novo, 
but there is an association of myelodysplastic syndrome with 
previous treatment for malignancy. 

There are five subgroups of MDS determined by the portion 
of blasts in the blood and marrow and other parameters. Most 
patients with MDS are men over age 70. The patient with MDS 
may present with refractory anemia, recurrent infection due to 
neutropenia, or easy bruising due to thromboeytopenia. 

Treatment has been disappointing. Several agents, includ­
ing erythropoietin, granulocyte colony-stimulating factor, 
low-dose chemotherapy, and bone marrow transplantation 
have been tried with variable responses. A referral to a hema­
tologist familiar with the current treatment protocols may be 
beneficial for the patient with MOS. 

Leukemias 
The leukemias are neoplasms characterized by large numbers 
of abnormal white blood cells (WBCs) in the bone marrow 
and other organs. Common features include an elevated WBC 
count, abnormal WBCs in the peripheral blood, evidence of 
bone marrow failure, and involvement of other organs (liver, 

spleen, lymph tissue, meninges, brain, skin, testes). The 
leukemias are classified as acute or chronic. Their features 
are listed in Table 126.7. 

Signs and symptoms of acute leukemia may include pallor, 
lethargy, fever, malaise, bleeding or bruising, bone pain, lym­
phadenopathy, hepetosplenomegaly, and hypertrophy of the 
gums. Chronic leukemia may present with weight loss, anorexia, 
splenomegaly, pallor, bruising, hyperuricemia, bacterial or fun­
gal infection, excessive reaction to vaccination or insect bites, 
tonsillar enlargement, herpes zoster, or no symptoms.54 

The role of the family physician in managing leulreruia is to 
refer patients, as appropriate, to a hematologist or oncologist for 
initial treatment, provide ongoing treatment and monitoring in 
the patient's home community, provide ongoing care for the pa­
tient's other medical problems, and provide information and 
other support for the patient and the patient's family. 
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Medical Informatics, the Internet, 
and Telemedicine 

Joseph E. Scherger 

Jeremy's right ear began to hurt in the middle of a school day. Rather 
than call a parent to leave work and try to get a quick appointment 
with Jeremy's family physician, llu! school nurse obtained a faxed 
permission from the mother. SIw then set up a video link with the 
family physician's office and called up Jeremy's medical record on 
a computer. With the school nurse's help and hands. thefamily physi­
cian was able to examine Jeremy. She checked his ears with an elec­
tronic otoscope, looked at his throat, and listened to his heart and 
lungs with an electronic stethoscope. The right tympanic membrane 
was red and bulging. She talked with Jeremy to assess his level of 
pain. The electronic medical record contained a history of multiple 
ear infections and an allergy to penicillin. The family physician di­
agnosed a recurrent ear infection and determined that Jeremy's 
classmates were not at risk. The latest clinical guideline on acute 
otitis media, available to the family physician over her consultant 
Web site, informed her that Jeremy could be observed and did not 
need an antibiotic. However. because of Jeremy's history of repeated 
infections, including one recently, the family physician chose to treat 
the infection. When Jeremy took the school bus home, he had printed 
instructions and a slip for a follow-up appointment with the family 
physician. An antibiotic prescription, based on the current clinical 
guideline, was transmitted electronically to the pharmacy. Jeremy's 
father picked up the medication on his way home. 

Medical informatics, the Internet, and telemedicine offer the 
potential to make health care more convenient, safer, and of 
higher quality. Electronic tools are changing the way infor­
mation is shared and used throughout society, and health care 
is no exception. Just like the automobile and telephone radi­
cally changed how health care was delivered in the 20th cen­
tury, computers and the Internet will radically change health 
care in the 21st century. The medical informatics story has 
been building for decades. The development of the Internet 
in the 1990s and the reduction in size and cost of computers 
and video equipment have accelerated change, and leave no 
doubt that electronic health care is for real. 

Definitions 
Medieal informatics is the use of computers to share, re­

trieve, and use medical information. Telemedicine, or more 
broadly, telehealth, is the provision of health care services, 

clinical infonnation, and education over a distance using 
telecommunication technology.' Telemedicine existed long 
before the Internet, but has been greatly accelerated by digi­
tal technology using the Internet. eHealth has emerged as a 
popular term and refers to the use of electronics in health care, 
especially Internet-based health care delivery. The Internet 
is a collection of interconnected networks that speak the same 
computer language. The World Wide Web is a global ex­
tension of the Internet.1 

Telehealth and Telemedicine 
Robert Brooks is director of the health department for the state of 
Florida. When he wants to meet with all the nurses in the public 
health clinics throughout the state, he arranges for a video confer­
ence. The nurses use a satellite feed to connect from rural and ur­
ban clinics. New immunization policies are discussed and proce­
dural questions are answered. 

The only labor and delivery unit in Colusa County, California, 
shut down dill! to klck of a provider. Faculty at the University of 
California-Davis recruited two family physicians to reopen the unit. 
To avoid isolation and elevate the quality of care, a telemedidne unit 
was installed linking Colusa Community Hospital to the university 
medical center. Fetal monitor strips and other patient data are rou­
tinely shared with online consultation, which is always available. 

Telemedicine can be traced to the early 1900s when radio 
communications were used for providing medical services in 
Antarctica. In 1924, researchers were describing a remote 
''radio doctor" who could both see and be seen by the patient. 
In 1950, x-ray images were transmitted for the flfSt time in 
Pennsylvania.} 

The National Aeronautics and Space Administration 
(NASA) pioneered modem telemedicine technologies to mon­
itor astronauts in space. These technologies were applied to 
remote Indian reservations and earthquake victims in Mexico 
City in 19851 

Telemedicine was further advanced in 1991 when the gov­
ernor of Georgia asked Dr. Jay Sanders to develop a statewide 
telemedicine program. By 1993, there were 10 telemedicine 
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programs using interactive video conferencing technology. 
The rise has been exponential since then. Telemedicine offers 
the ability to open access to care and bring high-quality care 
to remote or any distant area,l 

Most telemedicine applications are contained within a 
health care system through an intranet, or a private network 
of interlinked computers. Family physician offices can be 
linked now that technology is getting smaller and less ex­
pensive.2,3 As telemedicine moves to the Internet, and digital 
images become commonplace on computers, many applica­
tions, such as treating Jeremy's earache, will become routine 
in a family physician's office. 

eHealth and the Internet 
The concerns about Y2K at the tum of the millenuium made 
society realize its dependence on computers. Health care is 
no exception, and wblle bealth care has lagged behind other 
service industries in computer usage, the movement to new 
information and communication technologies is now rapid 
and offers real benefits. Three applications of particular im­
portance to the family physician are electronic communica­
tion, information retrieval, and clinical decision support. 

Electronic Communication (E-Mail) 
Within a few years, electronic communication (e-mail) has 
exceeded paper mail in volwne. This explosion, coupled with 
access to seemingly unlimited information on the Internet, is 
rapidly changing human civilization globally. This chapter 
was written at the World Organization of Family Doctors 
(WONCA) conference in Durban, South Africa. From there, 
the author communicated daily bye-mail with patients and 
with colleagues around the world. 

E-mail brings the power of asynchronous communication 
to health care, done in a few minutes and at little expense. 
The current methods of health care delivery, visits, and tele­
phone require synchronous presence, often just for the shar­
ing of information. E-mail allows the family physician to shift 
work to asynchronous communication, enabling a transfor­
mation of the work schedule to a more selective use of visits 
and telephone. This new communication tool is likely to rad­
ically transfoem how doctors work, and has the potential to 
enhance patient relationships and allow for fewer, more time­
intensive visits.4,5 Reimbursement models for medicine are 
being developed to support e-mail. 6 

E-mail is an imperfect form of communication in that sight 
and sound are not yet readily available. E-mail does not sub­
stitute for necessary face-to-face visits. Rather, it extends the 
communication options. The American Academy of Family 
Physicians (AAFP) bas developed guidelines for the proper 
use of e-mail with patients, available in the quality module of 
the AAFP Web site.7 The key elements of these guidelines, 
developed by the American Medical Informatics Association 
(AMIA),8 are: 

Do not use e-mail for emergencies or urgent matters. 
Establish a turnaround time for responses. 

Inform patients of privacy considerations, including e-mail as 
part of the medical record, and who besides the addressee 
may see the e-mail. 

Establish acceptable and unacceptable types of e-mall trans­
actions. 

Print all e-mails as part of the medical record. 
A void anger, sarcasm, harsh criticism, or libelous references 

to third parties. 

For risk management and medical legal considerations: 

Obtain a patient's informed consent for use of e-mail. 
Use password-protected screen savers on all desktop work­

stations in the office, hospital, and home. 
Never forward patient identifiable information to a third party 

without the patient's expressed pennission (key Health 
Insurance Portability and Accountability Act (HIPAA) 
regulation]. 

Use encryption for all messages as it becomes available. Any 
practice can now have an interactive Web site for secure 
messaging. Another option is to use a secure messaging 
service such as healinx.com. 

Physician use of e-mail with patients has been increasing 
rapidly, and patients generally appreciate the convenience and 
added service.9 E-mail expands patient's access to informa­
tion and care. Imagine a future family physician's office with 
a limited nwnber of time-intensive appointments that start on 
time, relatively quiet telephones, and staff processing most 
information and communication over computers.5 

Information Retrieval 
The Internet provides an instantaneous global connection to 
information, for patients and physicians alike. Awash in in­
formation, a quotation from T.S. Eliot has become prophetic: 
"Where is the wisdom we've lost in information? Where is 
the knowledge we've lost in information?"l0 Physicians are 
becoming less a source of information, and more a patient ad­
visor as to what information is worthwhile. While there is lots 
of misinformation on the Internet, many Web sites contain 
useful patient education and discovery infonnation for a pa­
tient to obtain a diagnosis and the latest treatments.u,12 In­
deed, almost all patient education is moving to the Internet in 
order to be current. The family physician has a new duty to 
direct patients to useful Internet sites, and the modem office 
should provide a "library" of Internet-based infonnation. 13,14 

Clinical Decision Support 

The complexity of modern medicine exceeds the inherent limitations 
of an unaided human mind. 

David EddylS 

Prior to the 21st century, most physicians practiced medicine 
"off the top of their heads." References books were available, 
but were generally not convenient to use at the time of ser­
vice. Often, reference books did not answer the specific clin­
ical question at hand, such as the latest guideline for treating 



a disease like asthma, or the potential interactions of adding 
a new drug to a patient taking three others. The growing list 
of medications that interact with each other or prolong the QT 
interval is impossible to remember. Quality medical search 
engines can provide a scientific answer to almost any clini~ 
cal question in a few minutes. Such applications can be ac~ 
cessed almost anywhere, making the entire medical library, 
continually updated, readily accessible to even a remote ru­
ral physician. Computerized clinical decision support is rap­
idly becoming a new standard of care that could revolution­
ize the consistency and quality of care delivered by family 
physicians. 

Privacy, Confidentiality, and Security 
Computers offer the potential for great privacy and security, 
but also the risk that confidential patient information could 
be sent to the wrong people. The Health Insnrance Portabil­
ity and Accountability Act of 1996 (HlPAA) called for pro­
tections of the privacy of medical information. HIPAA pri­
vacy guidelines have been developed by the US. Department 
of Health and Human Services (DHHS) and were imple­
mented in 2001. These guidelines applied to all sources of 
medical information, including paper, and will have a great 
impact on physician offices. No longer will the fax machine 
sit out in the open with a patient's lab results in a tray for all 
to see. Patient consent will be required for sharing patient in­
formation with anyone, even consultants brought in to eval­
uate the patient. E-mail communication with patients will re­
quire consent and guidelines to ensure confidentiality and 
security. The modern family physician's office will have a 
Web site that offers secure messaging, using measures such 
as encryption, authentication, firewalls, and electronic signa­
tures.1 All such measures are becoming more available at 
lower cost, and will make computerization the most secure 
means of storing and transmitting patient information. 

Quality of Care 
The Institute of Medicine (roM) of the National Academy of 
Sciences has released two reports calling for radical measures 
to improve the quality of health care in the United StateS.16,17 

Information technology will play a major role in these 
changes, and provide a means to developing quality systems. 
Quality in any industry can be divided into these dimensions: 
safety, effectiveness, and service. 

Safety 
Patient safety is critically important in health care, and the 
roM reports that between 44,000 and 98,000 patients die each 
year in hospitals due to errors. 16•17 This makes hospital errors 
among the top \0 causes of death. The reasons for the high 
error rate, which are mostly avoidable, are the lack of safety 
systems to override an expected rate of human error. Health 
care operates 24 hours a day, 7 days a week, doing repeated 
critical tasks. Despite an understanding of safety systems and 
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available technologies such as bar coding and computerized 
order entry, most hospitals and physician offices still use 
handwriting and person-to-person handoffs without double­
checking for accuracy. Family physicians should begin in­
vesting in the technologies to make their practice safer, such 
as electronic medical records with built-in reminders and drug 
interaction knowledge tools, and electronic prescribing. All 
office staff should be trained and empowered to action in mak­
ing a safer office. 

Effectiveness 
Effectiveness means that a patient receives the latest evidence­
based care every time in any clinical setting. Customization 
of care comes from patient preferences rather than variation 
in physician knowledge.17 Computerized clinical decision 
support gives family physicians the tools to provide the lat­
est and best care at all times. A 21st century standard of care 
is likely to require thiS.17,18 

Service 
Receiving health care has become increasingly inconvenient. 
Patients often wait on the telephone for a long time before 
negotiating their care needs with a person who does not know 
them. Then they take 2 to 3 hours out of their day just to re­
ceive 10 minutes of time with a physician. Just as shopping 
and service industries have gone online providing access to 
service 24 hours a day, so will health care. Electronic com­
munication and a fully interactive Web site allow a family 
physician to provide service any time, while the physician can 
work at his or her convenience. While face-to-face visits re­
main a fundamental means of care, and the telephone is still 
necessary for urgent matters, much routine care can be shifted 
to the Internet, making the service of health care far more 
convenient for the patient and physician alike.t5,t9 

Summary 
Bill Gates has said, "The Internet changes everything."20 
While we may not appreciate the significance of a dramatic 
change in history while living through it, the Internet's im­
pact on human civilization may be as great as the invention 
of movable type. Andrew Grove, Intel chairman, has called 
the Internet the "New World," making its discovery compa­
rable to Columbus discovering America.2o 

A family physician's office is likely to become outdated 
within a decade without making changes using medical in­
formatics and the Internet. Electronic medical records are an 
important, but not the most important, initial step. E-mail and 
using the Internet for patient education and clinical decision 
support are the top priorities to improving quality and serv­
ice. Electronic prescribing will reduce medical errors. As elec­
tronic communication becomes visual, telemedicine, the first 
innovation in telecommunications in health care, will become 
part of every family physician's office. Patients will not need 
to come to the office. This future for family physicians is ex­
citing and promises to allow for an unprecedented quality of 
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care in a more satisfying manner. Medical infonnatics, the In­
ternet, and telemedicine are a new frontier for family prac­
tice and may help bring about a renaissance in the specialty. 
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128 
Complementary and 
Alternative Medicine 

Lisa Grill Dodson and Meg Hayes 

Alternative medicine is a diverse collection of more than 1 DO 
practices that are used as a form of healing. These techniques 
and practices are not generally taught in allopathic medical 
schools or used by Western medical doctors. Table 128.1 lists 
some of the more common practices of alternative medicine. 
The preferred term, complementary and alternative medicine 
(CAM), is in keeping with the actual use of these therapies 
since CAM is frequently used as a complement to, rather than 
as a replacement for, allopathic medicine. An estimated 40% 
the United States population utilizes some fonn of alternative 
therapy each year spending more than $27 billion (1998)1 

The Cochrane Collaboration has adopted the following def­
inition: "Complementary and alternative medicine (CAM) is 
a broad domain of healing resources that encompasses all 
health systems, modalities, and practices and their accompa­
nying theories and beliefs, other than those intrinsic to the po­
litically dominant health system of a particular society or cul­
ture in a given historical period. CAM includes all such 
practices and ideas self-defined by their users as preventing 
or treating illness or promoting health and well-being. Bound­
alies within CAM and between the CAM domain and that of 
the dominant system are not always sharp or fixed. "2 What 
may be considered as alternative by one person may be an­
other's primary source of health care, and practices that are 
mainstream for one condition may be alternative for another. 

This chapter outlines current use of CAM and provides a brief 
description of more commouly used methods of CAM. A full 
discussion of each of the methods is beyond the scope of this 
chapter. Table 128.2 lists additional infonnation resoarces. In 
addition, we will present some guidelines for selection of alter­
native providers as colleagues. CAM is an area of rapidly grow­
ing interest and widespread use among patients.' and physicians 
are well advised to become knowledgeable in these areas. 

Herbal Medicine 
Herbs and plants have been used medicinally by humans for 
centuries. Herbal products account for billions of dollars in 
sales each year and are widely used for many conditions. The 

popularity of herbal medications relates to increasing avail­
ability and acceptability of CAM by the general population, 
concerns regarding use of allopathic medications, increasing 
desire for preventative medicine, and self-advocacy by pa­
tients seeking alternatives to allopathic medications that have 
failed to treat conditions or have caused side effects. Herbal 
products may be viewed as "natural" and therefore healthier 
and safer than allopathic medications. Patients may not no­
tify their physicians of their use of herbal medications for fear 
of nonacceptance of this practice. Herb-drug interactions are 
well documented, and it is important for patients to be ex­
plicitly queried about all substances and treatments taken, 
whether prescribed or over the counter. 

Standardization of herbal medication is complicated by the 
natural properties of plants, which contain numerous chemi­
cal compounds. The conditions under which the plant is 
grown, harvested, and processed can affect the chemical com­
position, and the various components of the plant, leaves, 
roots, and flowers may have different effects or uses. In ad­
dition, it is frequently not known which of the components is 
responsible for the desired effect. Standardized extracts are 
available and should be used preferentially. but many herbal 
preparations are not labeled to include the precise composi­
tion4 In the United States, the Food and Drug Administra­
tion (FDA) does not regulate herbal medications. The 1994 
Dietary Supplement Health and Education Act (DSHEA) 
placed herbal products into a new class identified as "dietary 
supplements," and lintited the authority of the FDA to regu­
late herbs as medications. Dietary supplements, including 
herbals and botanicals, vitamins, minerals, and amino acids, 
are exempt from FDA approval or monitoting, provided that 
they do not claim to treat or prevent disease. Dietary supple­
ments must carry the following disclaimer: ''This statement 
has not been evaluated by the Food and Drug Administration. 
This product is not intended to diagnose, treat, cure, or pre­
vent any disease." Supplement labels can claim to maintain 
health or function, such as ''maintains normal cardiovascular 
function," but cannot claim to ''reduce blood pressure" with­
out FDA-approved proof. 
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Table 128.1. Common Complementary and 
Alternative Therapies 

Acupressure 
Acupuncture 
Aromatherapy 
Ayurveda 
Biofeedback 
Chiropractic 
Cranial osteopathy 

Environmental 
medicine 

Herbal medicine 
Homeopathy 
Massage 
Mind-body 
Naturopathy 

Nutritional therapy 
Reflexology 
Reiki 
Relaxation therapy 
Shiatsu 
Therapeutic touch 
Yoga 

The most definitive source of information on herbal med­
icine is the German Commission E. This commission has ex­
amined the evidence for use of more than 350 herbs. Evidence 
considered included clinical studies, chemical data, experi­
mental pharmacologic studies, traditional use, case reports, 
and other data available to assess the safety and efficacy of 
herbal medications. While criticism has been leveled that 
many of these sources lack scientific rigor, the Commission 
E monographs remain the most authoritative source of infor­
mation on these widely used compounds. The monographs 
are available in paper and electronic formats.5 

Table 128.3 lists documented uses for some commonly 
used herbal medication, as well as contraindications and side 
effects. 

Naturopathy 
Naturopathy is not a single discipline, but represents a wide 
variety of practices and techniques that are combined into a 
philosophy of healing.6 Naturopaths may utilize herbal med­
ications, homeopathy, diet and exercise, stress management, 
hydrotherapy, massage, and many other modalities in an 
individualized approach for each patient. The principles of 
naturopathy are as follows: 

Table 128.2. Sources of Information on Complementary and 
Alternative Practitioners 

American Chiropractic Association 
w\IVW.amerchiro.org 
American Association of Naturopathic Physicians 
www.naturopathic.org 
American Massage Therapy Association 
www.amtamassage.org 
American Academy of Medical Acupuncture (MD and DO 

acupuncturists) 
www.medica/acupuncture.org 
National Acupuncture and Oriental Medicine Alliance 
www.acupunctureal/iance.org 
National Center for Homeopathy 
www.homeopathic.org 
American Academy of Family Physicians Alternative Medicine 

Database 
www.familydoctor.org 
National Institute of Health, National Center for 

Complementary and Alternative Medicine 
www.nccam.nih.gov 

Holistic approach to patient care 
Identification of underlying causes rather than symptomatic 

treatment 
Use of therapy to promote the body's self-restorative powers 
Emphasis on self-care and prevention 
Interdisciplinary cooperation with other medical providers 

Five schools in the U.S. and Canada grant doctor of natu­
ropathy (ND) degrees after a prescribed 4-year course of 
study. There are a number of correspondence and home study 
courses that also offer an ND degree, but with no Council on 
Naturopathic Medical Education (CNME) accreditation or 
standardization, and the quality of these programs must be 
highly suspect. The American Association of Naturopathic 
Physicians does not recognize these degrees, which do not 
make one eligible for board examination or licensure in states 
that license naturopaths. Therefore, it is incumbent on the pa­
tient andlor refelling physician to determine the source of the 
degree and whether it represents a valid level of training. 
Twelve states currently license naturopathic physicians. 

Homeopathy 
First developed in the 18th century, homeopathy has been ris­
ing in populatity again since the latter part of the 20th cen­
tury due largely to a general increase in the populatity and 
acceptability of CAM. The basic tenets of homeopathy m­
clude cuting illness with highly dilute substances that at full 
strength cause similar illness, creating a "healing crisis" in 
which symptoms may worsen before improving, and avoid­
ance of substances and conditions that counteract homeo­
pathic medicines (called antidotes). Many allopathic medica­
tions and treatments may function as antidotes and may make 
patients taking homeopathic remedies reluctant to take other 
medications. 

Classical homeopathy is highly individualized and relies on 
the skill of the practitioner to determine the remedy for a par­
ticular person. Similar patients might require different ap­
proaches. This has complicated attempts to standardize treat­
ments for scientifically controlled trials, and there is little 
evidence that compares homeopathy to allopathic medica­
tions.7,s Homeopathic medications are available over the 
counter for specific conditions, but because classical home­
opathy is highly individualized, consultation with an experi­
enced practitioner is recommended. 

Numerous training courses and programs provide instruc­
tion in homeopathy. but no diploma or certification is 
currently recognized in the U.S. as a license to practice ho­
meopathy. There are no national standards or licensing re­
quirements, but both allopathic and naturopathic physicians 
may use homeopathy as a part of their practice. 

Traditional Chinese Medicine 
Traditional Chinese medicine (TCM) includes the practice of 
acupuncture, moxibustion (the burning of the herb mugwort 
to tonify acupuncture needles, or used alone to warm acupunc-
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Table 128.3. Uses of Common Herbal Medications 

System and herb Uses/effects Contraindications Side effects 

Cardiovascular 
Garlic lower lipids None Avoid before surgery 

Increase vascular resistance Potentiates warfarin 
Mild hypertension 

Gastrointestinal 
Ginger root Treatment and prophylaxis of Caution in gallstones None known 

nausea and vomiting 
Milk thistle Dyspepsia, chronic inflammatory None known Mild laxative effect 

liver disease 

Mental health 
Ginkgo biloba Organic brain disorders Known hypersensitivity Stomach upset, 

(dementia), vascular to ginkgo; caution in headache, skin reaction 
occlusive disease, depression 
vertigo, tinnitus, 
Raynaud disease 

Ginseng Fatigue, weakness, Hypertension, excessive Possible interaction with 
convalescence caffeine use MAOI 

St. John's Wort Mild to moderate None known, not None known 
depressive mood, recommended in 
anxiety combination with other 

antidepressants 
Valerian Restlessness, sleep None known None known 

disorders 

Immune 
Echinacea Promote natural Systemic illness such as Chills, fever, nausea, 

resistance to infection HIV, lB, MS allergic reaction 

Endocrine 
Black cohosh Premenstrual None known Gastric upset 

discomfort, menopausal 
symptoms 

Saw palmetto Symptoms of benign None known None known 
prostatic hypertrophy 

HIV = human immunodeficiency virus; MAOI = monoamine oxidase inhibitor; MS = multiple sclerosis; TB = tuberculosis. 

ture points), massage, herbal therapy, and qi gong, a medita­
tive physical exercise. All of these modalities are employed 
to improve the flow of qi (pronounced "chee") through 12 
primary and eight accessory channels known as meridians. Qi 
is thought to be the vital force that circulates throughout the 
meridians to protect, nourish, and animate living beings. Al­
though TCM treatments are used to mend disease states, the 
central purpose, or higher wisdom, is to maintain the body's 
order and balance by preserving the conditions within which 
life thrives. Disease states are thought to result from internal 
and external causes that disturb balance, such as that between 
yin and yang. Treatment is aimed at correcting the imbalance 
through disbursement or replenishment of the disrupted ele­
ment within the body. 

TCM practice is based on thousands of years of practice 
and recorded case histories, or ''wisdom that has stood the test 
of time." Due to historic religious, cultural and philosophical 
constraints in China, TCM practices have historically not been 
experimental based. 

For the treatment of pain, acupuncture analgesia has been 
shown to be more effective than placebo, indicating that there 
is a physiologic mechanism present.9 It is postulated that 
the penetration of the acupuncture needle stimulates small-

diameter nerves in muscles, which then send impulses to the 
spinal cord. These impulses activate three centers-the spinal 
cord, midbrain, and pituitary-to release endorphins and the 
monoamines serotonin and norepinephrine, which act to sup­
press pain transmission to the cortex at multiple synaptic lev­
els.1O Further, at the level of the pituitary gland, adrenocorti­
cotropic hormone (ACTII) is released in eqimolar amounts to 

endorphin, thus stimulating cortisol production by the adre­
nal cortex. II This may explain why acupuncture has been 
found to be helpful in the relief of bronchospasm in asthma 
and inflammation of arthritis. 

The World Health Organization recognizes more than 40 
conditions for which acupuncture may be useful (Table 128.4). 
Areas of active research regarding acupuncture treatment effi­
cacy include addiction, stroke rehabilitation, hypertension, at­
tention-deficitlhyperactivity disorder, and major depressive dis­
order. Americans most commonly seek acupuncture treatment 
for the relief of chronic pain, particularly for arthritis and low 
back pain.12 Clinical studies have demonstrated efficacy in 
chemotherapy- and anesthesia-induced nausea, and for post­
surgical dental pain. In some cases it has been found that the 
combination of acupuncture and standard pharmaceutical 
treatment is superior to either modality used singly. Prelimi-
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Table 128.4. The World Health Organization Recognizes 
Traditional Chinese Medicine (TCM) Treabnent of Over 
43 Common Disorders 
Gastrointestinal disorders 

Food allergies, peptic ulcer, chronic diarrhea, constipation, 
indigestion, gastrointestinal weakness, anorexia, gastritis 

Urogenital disorders 
Stress incontinence, urinary tract infection, sexual 

dysfunction 
Gynecological disorders 

Dysfunctional uterine bleeding, infertility in women and 
men, premenstrual syndrome 

Respiratory disorders 
Emphysema, sinusitis, allergies, asthma, bronchitis 

Musculoskeletal and neurologic disorders 
Arthritis, migraine headaches, neuralgia, insomnia, 

dizziness, low back pain, neck pain, shoulder pain 
CardiovaKular disorders 

Hypertension, angina pectoris, arteriosclerosis, anemia 
Emotional and psychological disorders 

Depression and anxiety, attention-defidt/hyperactivity 
disorder 

Addictions 
Alcohol, nicotine, and drugs 

Eye, ear, nose, and throat disorders 
Ear infection, serous otitis, sinusitis, tinnitus 

nary research suggests effectiveness in acupuncture treatment 
of fibromyalgia, 13 the correction of breech presentation in 
primigcavidas,14 and painful rheumatologic conditions in­
cluding osteoarthritis and rheumatoid arthritis. IS 

In 19% the FDA reclassified acupuncture needles from the 
investigational class ill status to a class n device, and required 
the use of sterile, nontoxic needles that bear a labeling state­
ment restricting their use to qualified practitioners. In the year 
2000 there were an estimated 20,000 nationally certified 
acupuncturists in the U.S., and approximately one third of 
those are medical doctors. 16 Complications associated with 
acupuncture are relatively rare. The reported occurrence of 
adverse events is only about 50 cases over a 20-year period 
in the United StateS. I7 Reported complications have included 
pneumothorax and other organ puncture, transmission of in­
fectious disease, syncope, bleeding, dyspnea, chest pain, der­
matitis, and migration of broken needle fragments. IS Con­
traindications to acupuncture include bleeding disorders, skin 
infections, and valvular heart disease (insertion of semi­
permanent needles only). Electro-acupuncture should not be 
used for patients with pacemakers, cardiac arrhythmias, or 
epilepsy. Caution also must be exercised in pregnant women, 
as stimulation of some acupuncture points may stimulate uter­
ine contractions. 

Manipulation 
Massage therapy and osteopathic and chiropractic manipula­
tion are widely used for musculoskeletal complaints such as 
headache, neck, and low back pain. Manipulation has also 
been found to be of value in repetitive strain injury, chronic 

fatigue syndrome, fibromyalgia, rheumatoid, and osteoarthti­
tis. The benefit of manipulation is likely due to both the lo­
cal effects on muscles and ligaments as well as psychologi­
cal relaxation, both of which can reduce pain and increase 
function. IS Studies also demonstrate patient preference for 
manual treatruent for acute low back pain, both chiropractic 
and massage. Satisfaction is thought to be linked to the 
amount of time spent by the practitioner, the laying on of 
hands, and the frequency of visits as well as the end result in 
pain and disability reduction. 

Massage Therapy 
Massage therapy is the manipulation of soft tissue and con­
nective tissue with the intention of maintaining or improving 
health by affecting changes in relaxation, circulation, lymph 
flow, and increased range of motion. Empirical support ex­
ists for the efficacy of massage therapy in reducing pain, in­
creasing alertness, diminishing depression and anxiety, en­
hancing inunune function, and improving sleep patterns. 
Specifically, massage therapy has been found to be valuable 
in reducing both psychological and physiologic anxiety lev­
els in patients undergoing surgery under local anesthesia,17 
facilitating mother-infant interaction for mothers with post­
partum depression,18 and decreasing pain and anxiety and im­
proving sleep in patients with low back pain. l • 

Massage therapy can be considered for a number of condi­
tions, including truubled neonates, for parent-infant bonding, 
recovery from trauma and abuse, relaxation effect, treatment 
of injuries, end-of-life palliative care, and to aid independence 
in the elderly. 20,21 Contraindications to massage include bleed­
ing disorders, contagious or irtitated skin disorders, edema due 
10 heart or kidney failure, fever, infections spread by blood or 
lymph circulation, and leukemia or lymphoma. 

Chiropractic 
Chiropractic treatments focus on the relationship between the 
structure of the spine and healthy body function. Chiroprac­
tic treatment may include spinal manipulation, applications of 
heat or cold, dietary reconunendations, and prescription of 
nutritional supplements. Chiropractors are licensed in every 
state since 1975 and have accredited education standards. The 
profession enjoys a high level of recognition and public uti­
lization, with an estimated I in 15 Americans seeing a chiro­
practor annually. There are more than 50,000 chiropractors in 
practice in the United States, and the World Federation of 
Chiropractic has representation from 70 countries. Medicare, 
workers' compensation programs, and many private insurers 
pay for chiropractic services. 

Chiropractic treatruent has integrated into the health care 
system as the result of a professional emphasis on research 
that has defined the benefits and risks of spinal manipulation 
using accepted outcome measures. Studies have demonstrated 
beneficial effect of spinal manipulation on the duration and 
severity of acute low back pain and short-term positive re­
sults in chronic low back pain,22 although studies have not 
demonstrated substantial long-term effects on pain.23 

Consider referral to a chiropractor for treatment of acute, 



uncomplicated back and neck pain, or for a short course of 
treatment for chronic pain and nonprogressive sciatica. Other 
conditions that may be improved include acute and chronic 
neck pain, headaches that originate from the cervical spine, 
and symptoms of otitis media.24 

Chiropractic treatment of nonmusculoskeletal conditions is 
controversial and to date there are not adequate data on ef­
fectiveness. Reports of anecdotal improvement for menstrual 
cramps, asthma, and functional gastrointestinal symptoms ex­
ist, but it will be some time before data concerning any de­
finitive effect in these disorders are available. Contraindica­
tions to chiropractic manipulation include conditions where 
bony structures are susceptible to trauma such as acute frac­
tures, bone tumors, severe rheumatoid arthritis, and osteo­
porosis. Manipulation should also be avoided in patients with 
a progressive neurologic deficit and in those who have a de­
teriorating condition without a clear diagnosis. 

Mind-Body Medicine 
The field of mind-body medicine includes a number of tech­
niques and interventions that affect the physiology of the au­
tonomic nervous system (ANS). Divided into the sympathetic 
and parasympathetic nervous systems, the ANS was long 
thought to relate to bodily functions that operated below the 
level of one's conscious awareness or control. In 1974 it was 
demonstrated that experienced meditators could produce re­
markable changes in their physiology including decreased 
pulse and respiratory rates, decreased oxygen consumption and 
blood lactate levels, as well as a change in electroencephalo­
graphic (EEG) patterns25 with a decrease in anxiety and hos­
tility accompanying these physiologic changes. This "relax­
ation response" can provide benefit in a variety of conditions 
such as heart disease, prematurity, surgical patients, functional 
bowel disease, chronic fatigue syndrome, headache, depres­
sion and anxiety, chronic pain, and dysmenorrhea. The re­
sponse can be elicited through progressive muscle relaxation, 
meditation, guided imagery, breathing exercises, cognitive be­
havioral therapy, and hypnosis. The following techniques are 
easily learned and can be incorporated into daily life for cost­
effective health benefit26: 

• Progressive muscle relaxation and body scan are used to re­
duce muscle tone. In progressive relaxation the patient first 
holds tension in a muscle group for several seconds and 
then consciously relaxes it before moving on to repeat this 
exercise throughout the body. In body scan the patient starts 
at the head or feet and consciously relaxes a portion of the 
body one segment at a time. These techniques can be aided 
by the use of a scripted audiotape to guide the patient 
through the complete exercise. 

• Guided imagery cues the imagination to stimulate physio­
logic changes. Just as one may experience sympathetic 
arousal with images such as a frightening scene in a movie, 
the opposite can be achieved with appropriate images. For 
example, learning to warm the hands by imagery suggest­
ing the holding of a warm mug of cocoa or the ambient heat 
of a campfire can result in a significant temperature change 
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in the fingertips due to increased blood flow. This technique 
is helpful to migraine headache patients in ablating an early 
headache without medication, or as an adjunct to medica­
tion, and in the treatment of Raynaud disease.27 

• Breathing exercises are useful in focusing a patient's at­
tention on the process of inhalation and exhalation. For pa­
tients who suffer panic disorder and anxiety, this exercise 
gives a focus to the thought process that can replace any 
troubling thought or images that may have preceded an 
episode of hyperventilation, while slowing the breath, pro­
longing the expiratory phase, and resolving an associated 
alkalosis. 

• Cognitive behavioral therapy (CBT) addresses thoughts and 
beliefs that may impair recovery while encouraging action 
that may be beneficial to recovery. CBT that includes a cog­
nitive restructuring with graded increase in activity has been 
shown to be beneficial in treating chronic fatigue syn­
drome28 (also see Chapter 55). 

• Hypnosis is a method of helping patients to move beyond 
conscious and subconscious blocks that may thwart their 
healing process. Under hypnosis, patients are active problem 
solvers who incorporate their moral and cultural ideas into 
their behavior while exhibiting a heightened responsiveness 
to the expectations expressed by the therapist.29 This tech· 
nique may be useful in such diverse situations as tobacco ces­
sation, chronic pain, and irritable bowel syndrome. 

Mind-body interventions pose little risk or contraindica­
tion. The interventions can offer significant symptom relief 
from pain and chronic illness while providing patients with a 
powerful sense of control, thus engaging them in active par­
ticipation in their health care. These teclmiques are frequently 
useful alone, and may also be employed as adjunctive treat­
ment to standard care. Mind-body interventions can be taught 
in brief office visits and have the potential to improve the 
quality and decrease the cost of health care.30 

Conclusion 
CAM is a diverse collection of practices, procedures, and 
philosophies of healing. There is widespread use of CAM, al­
though there is not yet a large body of scientific study to con­
finn that these practices are safe and effective. Physicians 
should be aware of the CAM practices used by their patients 
and work to become knowledgeable in the legitimate uses of 
alternative medicine. Physicians should remain open to dis­
cussion of CAM with patients and assist them in selecting 
CAM practices and practitioners that have demonstrated ef­
fectiveness and safety. 
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129 
The Family Physician's Role 
in Responding to Biologic and 
Chemical Terrorism 

Alan L. Melnick 

In April 2000, the Centers for Disease Control and Preven­
tion (CDC) warned physicians and public health officials 
against ignoring the possibility of chemical and biologic ter­
rorism. I The CDC based its warning on terrorist activities 
over the previous 10 years, including the sarin gas attack in 
the Tokyo subway and the discovery of military bio-weapons 
programs in Iraq and the fonner Soviet Union. While noting 
these events, the report stated that the public health system 
must he prepared to detect covert biologic and chemical at­
tacks and prevent the accompanying illness and injury. In ad­
dition, the CDC rentinded primary health care providers 
throughout the United States to be ''vigilant because they will 
probably be the first to observe and report unusual illnesses 
or injuries." 

In spite of this and other warnings, most family physicians 
have spent little time planning for terrorism. One reason may 
be the rarity of these events, especially on U.S. soil. Until re­
cently, the only reported case of bioterrorism in the United 
States occurred in 1985, when members of the Rajneesh cult 
infected hundreds of people with salmonella in rural Oregon 
in an attempt to influence a local election.2 It is unlikely that 
authors of family medicine textbooks written before Septem. 
ber 2001 considered devoting significant space for discussions 
about how family physicians should respond to terrorist 
attacks. 

The September 11, 2001 events in New York City and 
Washington, D.C., abruptly changed our perspectives about 
the likelihood that terrorists could direct weapons of mass de· 
struction against civilian communities in the United States. 
The public, including physicians, suddenly began to recog­
nize the consequences of being unprepared for such terrorist 
attacks, especially those associated with chemical and bio· 
logic weapons. Shortly after the September artacks, the CDC 
recommended heightened surveillance for any unusual dis­
ease occurrence or increased numbers of illnesses that might 
be associated with terrorist attacks. 

On October 4, 2001, the CDC and its state and local part· 
ners reported a case of inhalational anthrax in Florida.3 Over 

the following several weeks, public health authorities reported 
additional cases from Florida and New York City. Investiga­
tions revealed that the intentional release of Bacillus anthracis 
was responsible for these cases.4 By November 9, a total of 
22 cases (17 confirmed and five suspected) of bioterrorism­
related anthrax were reported from Washington, D.C., 
Florida, New Jersey, and New York City.5 Ten of these cases 
were the inhalational form, resulting in four deaths; the other 
12 cases were cutaneous anthrax. Of the 10 inhalation cases, 
most were people who had processed, handled. or received 
letters containing B. anthracis spores. 

The association of anthrax with mail increased the level of 
public alarm. State and territorial public health officials re­
sponding to a CDC survey from September II through Oc­
tober 17 estimated their health departments had received 7000 
reports of potential bioterrorist threats. Potential threats in­
cluded suspicious packages, letters containing powder, and 
potential dispersal devices. Nearly 5000 of these reports re­
quired telephone follow-up and about 1000 of the reports led 
to testing of suspicious materials at a public health labora­
tory.6 Public health officials were not alone. Patients deluged 
physicians' offices with concerns about suspicious envelopes 
and packages and concerns about anthrax symptoms. Al­
though only four areas of the United States had identified 
bioterrorism·associated anthrax infections, physicians and 
public health officials across the nation were obliged to re­
spond to bioterrorist hoaxes and threats, as well as anxious 
patients. 

These events illustrate how family physicians and other pri­
mary care physicians have been and will be on the front line 
in detecting and responding to terrorist threats and events. We 
can summarize their roles: 

• Addressing patients' concerns about their risk of terrorist­
caused illness 

• Reporting credible risks to law enforcement and public 
health authorities 

• Detecting terrorist·caused illness 
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• Providing effective prophylactic therapy to exposed patients 
• Providing effective treatment for patients with terrorist­

caused illness 
• Recommending actions families can take to protect them­

selves from future risks 
• Providing counseling to families traumatized by terrorist 

threats and activities 

This chapter provides infonnation useful for family physi­
cians in perfonning these roles, including: 

• The features of terrorist attacks distinguishing them from 
other forms of disasters 

• The type of biologic or chemical agent terrorists are likely 
to use 

• The clinical manifestations of these agents, including the 
routes of exposure 

• How to provide effective preventive treatment for those ex-
posed 

• How to treat terrorist-caused illness 
• How to identify patients at risk of exposure 
• Resources available for families traumatized by terrorism 

Features of Terrorist Attacks 
Historically, most planning for an emergency response to ter­
rorism has focused. on overt attacks such as bombings and at­
tacks using chemicals. Chemical events are also likely to be 
overt because inhalation or skin/mucous membrane absorp­
tion of chemicals produces effects that are usually immediate 
and obvious. For obvious reasons, explosive and chemical at­
tacks elicit an immediate response by law enforcement, fIre, 
and emergency medical services personnel. In comparison to 
chemicals and explosives, the impact of biologic agents is 
more likely to be covert and delayed. As the recent anthrax 
events demonstrated, biologic agents do not have an imme­
diate impact due to the interval between exposure and the on­
set of illness (the incubation period). I Consequently, the most 
likely responders to future biologic attacks will be family 
physicians and other health care providers. For example, af­
ter an intentional, covert release of variola virus, some in­
fected patients would arrive at their doctors' offIces and lo­
cal emergency rooms I to 2 weeks later. Other infected people 
may have traveled, and they would probably show up at emer­
gency rooms distant from their homes. Their symptoms would 
appear at fIrst to be an ordinary viral infection, including 
fever, back pain, headache and nausea. As the disease pro­
gressed, many physicians would not recognize the character­
istic early-stage papular rash of smallpox. After the rash be­
came pustular and patients began dying, the terrorists could 
be continents away, and patients would be disseminating the 
disease further through person-to-person contact. Soon after, 
secondary cases would begin to occur, resulting in dissemi­
nation throughout the world. 

Table 129.1 summarizes the distinguishing features of ex­
plosive, chemical, and biologic attacks, pointing out why early 
detection and response to biologic terrorism are critical. With-

Table 129.1. Features Distinguishing Biologic Attacks from 
Chemical and Explosive Attacks 

Chemical/explosive agents 

Overt 
Immediate 
Police/fire/EMS detection 

and response 
Injuries occur at once 

Cases at location of event 

Biological agents 

Covert 
Delayed (incubation period) 
Medical/public health detection 

and response 
Continuing new cases due to 

transmission 
Cases at multiple locations 

EMS = emergency medical service. 

out adequate preparation, a large-scale attack could over­
whelm the public health and health care system. Large num­
bers of infected patients would seek medical care, resulting 
in a corresponding need for medical supplies, equipment, di­
agnostic tests, and hospital beds. The October 2001 anthrax 
events revealed that the "worried well" would also seek med­
ical attention, causing additional strain on physician and pub­
lic health resources. First responders and medical personnel 
could also be at risk of exposure, and widespread panic and 
fear of contagion would disrupt everyday life. I 

Besides an aerosol release, terrorists could deliver some 
chemical agents covertly by contaminating food or water. The 
accidental contamination of chicken feed with dioxin-con­
taminated fat in Europe shows how this could occur. Because 
dioxin does not cause immediate symptoms, authorities did 
not discover the contamination for months in 1999, and Eu~ 
ropeans probably consumed the dioxin in chicken meat and 
eggs sold that year. One lesson learned from this event is that 
physicians and public health officials need to recognize and 
report unusual or suspicious health problems in animals as 
well as humans. I The 1999 West Nile virus epidemic in birds 
and humans in New York City reinforced this lesson. Fortu­
nately, chemical contamination of public water supplies will 
pose little risk due to dilution by the large volume of water. 

Family physicians must be vigilant for indications that ter­
rorists have released a biologic agent. These indications 
include7: 

1. An unusual temporal or geographic cluster of illness. For 
example, the occurrence of similar symptoms in people 
who attended the same public event or gathering or pa­
tients presenting with clinical signs and symptoms sug­
gestive of an infectious disease outbreak should raise sus­
picion. One indication may be two or more patients 
presenting with an unexplained febrile illness associated 
with sepsis, pneumonia, respiratory failure, rash, or a bot­
ulism-like syndrome with flaccid muscle paralysis. Suspi­
cion should be heightened if these symptoms occurred in 
previously healthy persons. 

2. An unusual age distribution for common diseases. For ex~ 
ample, an increase in what looks like chickenpox in adult 
patients, but may be smallpox. 

3. A large number of cases of acute flaccid paralysis with 
prominent bulbar palsies, suggestive of a release of botu­
linum toxin. 
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Biologic or Chemical Agent 
Terrorists Are Likely to Use 
Terrorists can choose from countless biologic and chemical 
agents, and the list can seem overwhelming. However, to best 
prorect our patients and their families, fantily physicians should 
focus their attention on the agents that terrorist are most likely 
to use and that have the greatest potential for mass casualties. 
The CDC has defined three caregories of agents, A, B, and C, 
with potential as weapons, based on several criteria l : 

• Ease of dissemination or transmission 
• Porential for major public health impact such as high 

mortality 
• Porential for public panic and social disruption 
• Requirements for public health preparedness 

Based on these criteria, category A contains seven agents of 
highest concern for the CDC: 

• Bacillus anthracis (anthrax) 
• Yersinia pestis (plague) 
• Variola major (smallpox) 
• Clostridium botulinum toxin (botulism) 
• Francisella tularensis (tularemia) 
• Filoviruses (Ebola hemorrhagic fever, Marburg hemor­

rhagic fever) 
• Arenaviruses [Lassa (Lassa fever), Junin (Argentine hem­

orrhagic fever), and related viruses] 

This chapter focuses on these biologic agents. Those inter­
ested in additional information on agents not covered in this 
chapter, including those in categories B and C, should visit 
the CDC Web site at http://www.bt.cdc.gov. 

Anthrax 
Exposure Evaluation 
After the October 2001 terrorist release of anthrax, thousands 
of patients called physicians' offices with concerns about pos­
sible anthrax. Some were asymptomatic, while others were 
experiencing upper respiratory or other symptoms suggestive 
of a viral infection. Concern about recent exposure to suspi­
cious mail was a theme common to many of these cells. Given 
the number of actual anthrax cases, the "worried weB" gen­
erated the vast majority of these calls, taxing the resources of 
physicians and other health care providers. 

Figures 129.1 and 129.2 summarize the recommended clini­
cal evaluation for patients with possible inhalational anthrax and 
cutaneous anthrax, respactively.6 Clearly, taking a history is the 
most essential step in the clinical evaluation. When taking a his­
tory, family physicians should ask questions regarding the pa­
tient's concern about exposure with two goals in mind: 

1. Assess the probability of exposure. By doing so, physi­
cians can determine whether the patient is at risk for an­
thrax disease, whether to notify public health officials and 

law enforcement agencies, and whether to begin preven­
tive or curative treatment. Given the volume of patient 
telephone calls, physicians should consider training their 
nursing staff to triage the calls to reduce the number of pa­
tients requiring evaluation that is more extensive. 

2. Review with patients their level of risk. If patients come 
to the office for further evaluation, the visit provides op­
portunities to educate them and the public on how to eval­
uate their risk and how to take reasonable measures to pro­
tect themselves and their families. 

In a relephone call or during an office visit, physicians and 
their staff should ask their patients the following questions: 

• Have you been exposed to a situation where anthrax trans­
mission has been confIrmed or under investigation? 

• Have you had any contact with a substance believed to be 
contaminated with anthrax? 

• When, where, and under what circumstances did the con­
tact occur? 

• What was the nature of the contact (skin, inhalation, in-
gestion)? 

• Was any powder suspended in the air? 
• Did other people come into contact with the substance? 
• Were you exposed to a suspicious package/mail item? If so, 

why was it suspicious? 
• Were you exposed to something else? Why do you believe 

it was contaminated? 
• Where is the substance/package? Is it contained safely (e.g., 

in a plastic zip-lock bag)? 

To assist physicians and other responders in evaluating ex­
posure, local, state, and federal law enforcement authorities 
have released guidelines on identification of packages/en­
velopes potentially contaminated with anthrax. Characteris­
tics of suspicious packages include: 

• Inappropriate or unusual labeling 
• Excessive postage 
• Handwritten or poorly typed addresses 
• Misspellings of common words 
• Strange return address or no return address 
• Incorrect titles or title without a name 
• Not addressed to a specific person 
• Marked with restrictions, such as "Personal," "ConfIden­

tial," or "Do not x-ray" 
• Marked with any threatening language 
• Postmarked from a city or state that does not match the re­

turn address 
• Powdery substance felt through or appearing on the pack-

age or envelope 
• Oily stains, discoloration, or odor 
• Lopsided or uneven envelope 
• Excessive packaging material such as masking tape, string, etc. 
• Other suspicious signs 
• Excessive weight 
• Ticking sound 
• Protruding wires or aluminum foil 



1110 Alan l. Melnick 

History of exposure, or occupationaVenvironmental risk with 2-5 day illness of: 
Symptoms: 

• Fever with or without chills 
• Sweats, often drenching 
• Fatigue, malaise 
• Cough (usually nonproductive), shortness of breath 
• Chest discomfort, pleuritic pain 
• Nausea, vomiting, diarrhea, abdominal pain 
• Headache, myalgias 
• Sore throat 

Signs 
• Fever 

NO + + YES 

• Observe closely I Initial evaluation 
• Provide antimicrobial prophylaxis if • Obtain wMe blood cell count (WBC), chest 

exposure is confirmed1 radiograph (CR), and blood cultures 
WBC: normal to elevated, neutrophilia with 

bands 
eR: • Mediastinal widening 

• Pleural effusion 
• Pulmonary infiltrate 

• Consider chest computerized tomography 
(CT) if CR is normal 

• Consider rapid diagnostic testing for influenza 
• Notify public health authorities 

WBC, CR, CT within I Either WBC, CR, CT 
normal limits and 

• 
• abnormal or patient 

patient mildly ill moderately/severely ill 

• Observe closely for Begin antimicrobial therapy" 
development of If pleural effusion present, obtain fluid for gram 
new symptoms stain and culture, polymerase chain reaction, 

• Awa~ blood and cell block for immunohistochemistry8 
cultures If meningeal signs or altered mental status present, 

• Initiate or continue perform lumbar puncture 
prophylaxis' Other diagnostic tests· 

8.Avallable through CDC or LRN. Cell block obtained by centrifugation of pleural fluid. 
bSerologic testing available at CDC may be an additional diagnostic technique. 

Fig. 129.1. Clinical evaluation of persons with possible inhalational anthrax." 

Clinical Presentation 
Anthrax can present as one of three types of infection in hu­
mans: inhalational, cutaneous, and gastrointestinal. Cutaneous 
anthrax is the most common naturally occurring fonn, with 
about 224 cases reported between 1944 and 1994 in the United 
States. Until the recent terrorist attacks, inha1ational anthrax 
had not been reported since 1978. Gastrointestinal anthrax, 
which follows ingestion of insufficiently cooked contami­
nated meat, is relatively uncommon, with outbreaks reported 
in Africa and Asia. 

Inhalational Anthrax 
Inhalational anthrax results from the deposition of spores into 
the alveolar spaces. The estimated Wso (lethal dose suffi­
cient to kill 50% of exposed persons) is 2500 to 55,000 in-

haled spores.8 Inhalational anthrax does not cause a typical 
bronchopneumonia, so the tenn anthrax pneumonia is mis­
leading. Postmortem study of those who died following the 
1979 accidental release of anthrax spores in Sverdlovsk (in 
the fonner Soviet Union) revealed hemorrllagic thoracic lymph­
adenitis and hemorrhagic mediastinitis in all patients. About 
half of the patients had hemorrhagic meningitis as well. Early 
diagnosis is difficult and requires a high index of suspicion. 
The clinical presentation of inhalational anthrax is in two 
stages. Patients first develop nonspecific symptoms, includ­
ing fever, dyspnea, cough, headache, vomiting, chills, weak­
ness, abdominal pain, and chest pain. Signs of illness and lab­
oratory studies are nonspecific during the first stage, which 
could last from hours to a few days. The second stage devel­
ops abruptly, with sudden fever, dyspnea, diaphoresis, and 
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Typical appearance 
and progression of 
cutaneous anthrax: 

Obtain diagnostic tests' 
Gram stain and culture of skin lesion 

• Unroofed vesicle fluid (dry swab) 
• Base of ulcer (moist swab) 
• Edges of or underneath eschar (moist swab) 

Painless or pruritic 
papule or pustule Obtain blood culturesb 

t 
Vesicular or 
ulcerative lesion 

Consider skin (punch) biopsy n patient is on antimicro­
bial drugs OR if Gram stain and culture are negative 
for B. anthracis and clinical suspicion remains highC 

t 
Black eschar 

Start empiric therapy for cutaneous B. anthracis' 

Notify public heanh authorities 

Culture negative 
and no progression 
of papule to eschar, 
cutaneous anthrax 
unlikelyd 

Continue antimicrobial therapy 1 

aSerologic testing available at CDC may be an additional diagnostic technique for confirmation of cases of cutaneous anthrax. 
bJf blood cultures are positive for B. anthracis, treat with antimicrobials as for inhalational anthrax. 1 

"Punch biopsy should be submitted in formalin to CDC. Polymerase chain reaction can also be done on formalin·fixed specimen. Gram stain 
and culture are frequently negative for B. anthracis after initiation of antimicrobials. 
'tontinued antimicrobial prophylaxis for inhalational anthrax for 60 days if aerosol exposure to B. anthracis is known or suspected.2 

Fig. 129.2. Clinical evaluation of persons with possible cutaneous anthrax." 

shock. Stridor may result from massive lymphadenopathy and 
expansion of the mediastinum. A chest radiograph most of­
ten shows a widened mediastinum consistent with lym­
phadenopathy' 

The mortality rate of occupationally acquired inhalational 
anthrax cases in the United States is 89%, but most of these 
cases occurred before the development of critical care units, 
and in some cases, before the advent of antibiotics. During 
the October 2001 terrorist-caused outbreak, six out of 10 of 
the early inhalational anthrax cases survived, signifying that 
early diagnosis and treatment is critical to improving survival. 

Many patients with a low risk of exposure but concerned 
about anthrax will have symptoms of an influenza-like illness. 
Physicians evaluating these patients must consider epidemi­
ologic, clinical, and, if indicated, laboratory and radiographic 
findings to differentiate between influenza-like illness and in­
halational anthrax.9 Influenza-like illness (ILl) is a nonspe­
cific respiratory illness characterized by fever, fatigue, cough, 
and other symptoms.9 Besides influenza, ILl has many other 
causes including other viruses, such as rhinoviruses, respira­
tory syncytial virus (RSV), adenoviruses, and parainfluenza 
virus. Other,less common causes of ILl are bacterial, such as 
Legionella spp., Chlamydia pneumoniae, Mycoplasma pneu· 
moniae, and Streptococcus pneumoniae. Each year, adults can 
average three and children can average six episodes of ILL 
Some causes of ILl, specifically influenza, RSV, and some 

bacterial infections, can lead to serious complications requir· 
ing hospitalization, making them particularly difficult to dif· 
ferentiate from inhalational anthrax. 

The 10 cases of inhalational aothrax following the October 
200 1 terrorist event provide epidemiologic clues helping 
physicians differentiate inhalational anthrax from ILL Nine 
of the 10 cases occurred among postal workers, persons ex­
posed to letters or areas known to be contaminated with an­
thrax spores, and media employees. Inhalational anthrax is 
not transmissible from person to person. Consequently, nine 
of the 10 cases were located in only a few communities. In 
comparison, viral causes of ILl are spread person to person, 
causing millions of cases each year across all communities. 
In addition, nonanthrax causes of ILl have a typical seasonal 
pattern. Pneumococcal disease, influenza, and RSV infection 
generally peak in the winter, mycoplasma and legionellosis 
are more common in the summer and fall, rhinoviruses and 
parainfluenza virus infections usually peak during the fall and 
spring, and adenoviruses circulate throughout the year. 

Table 129.2 shows how clinical signs and symptoms iden­
tified in the October 2001 cases can help physicians distin­
guish other causes of ILl from inhalational anthrax. Most 
cases of nonanthrax ILl are associated with nasal congestion 
and rhinorrhea. In comparison, only one of the 10 patients in 
the October 2001 outbreak complained of rhinorrhea. 

A history of influenza vaccination does not help differen-
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Table 129.2. Clinical Findings of Inhalational Anthrax, laboratory Confirmed Influenza, and Other Causes of 
Influenza-like Illness {lLI)9 

Inhalational 
Symptom/sign anthrax (n = 10) 

Elevated temperature 70% 
Fever or chills 100% 
Fatigue/malaise 100% 
Cough (minimal or nonproductive) 90% 
Shortness of breath 80% 
Chest discomfort or pleuritic 60% 

chest pain 
Headache 50% 
Myalgias 50% 
SOfe throat 20% 
Rhinorrhea 10% 
Nausea or vomiting 80% 
Abdominal pain 30% 

tiate inhalational anthrax from other causes of ILl. The vac­
cine does not prevent ILl caused by infectious agents other 
than influenza, and many persons vaccinated against influenza 
will still get ILL Therefore, receipt of vaccine does not in­
crease the probability of inhalational anthrax as a cause of 
ILl, especially among persons who have no probable expo­
sure to anthrax. 

Chest radiographic findings can help differentiate nonan­
thrax ILl from inhalational anthrax. In the October 2001 out­
break, all 10 inhalational anthrax patients presented with ab­
normal chest radiographs, seven with mediastinal widening, 
seven with infiltrates, and eight with pleural effusion. The ra­
diographic findings were easier to discern with posteroante­
rior and lateral views, compared to portable anteroposterior 
views. In comparison, most cases of ILl are not associated 
with radiographic findings of pneumonia, which occurs most 
often among the very young, the elderly, or those with chronic 
pulmonary disease.9 

The most useful microbiologic test for anthrax is a standard 
blood culture, which should show growth within 6 to 24 hours. 
Physicians should order blood cultures only for patients in sit­
uations where they suspect bacteremia and not routinely on all 
patients with ILl symptoms who have no probable exposure 
to anthrax. When ordering blood cultures, physicians must 
alert the laboratory to the possibility of anthrax, so that the lab 
performs appropriate biochemical testing and species identifi-

Laboratory-confirmed III from 
influenza other causes 

68%-77% 40%-73% 
83%-90% 75%--89% 
75%-94% 62%-94% 
84%-93% 72%-80% 

6% 6% 
35% 23% 

84%-91% 74%-89% 
67%-94% 73%-94% 
64'/~84'10 64°/~84% 

79% 68% 
12% 12% 
22% 22% 

cation. Rapid diagnostic tests for anthrax are not available, so 
physicians need to be vigilant about recognizing unusual ra­
diologic findings. A chest radiograph showing a widened me­
diastinum in a previously healthy person with evidence of se­
vere flu-like symptoms is essentially pathognomonic of 
advanced inhalational anthrax. Although the patient's prog­
nosis may be poor even with treatment, immediate reporting 
may lead to earlier diagnosis in others. 

Table 129.3 summarizes the epidemiology and clinical 
presentation of inhalational anthrax.8•IO 

Cutaneous AnthraxB 

Cutaneous anthrax follows the deposition of the organism into 
the skin, especially areas with previous cuts or abrasions. Ex­
posed areas, such as the arms, hands, face, and neck, are the 
most frequently affected. There are no data suggesting a pro­
longed latency period, and in Sverdlovsk, no cutaneous cases 
occurred more than 12 days after the aerosol release. After 
the spore begins genninating in the skin, toxin production 
causes local edema. The initial pruritic macule or papule en­
larges into an ulcer by day two. Next, 1- to 3-mm vesicles 
may appear, discharging clear or serosanguineous fluid con­
taining numerous organisms on Gram stain. A painless, de­
pressed, black eschar follows, frequently associated with ex­
tensive local edema. Over the next 1 to 2 weeks, the eschar 
dries, loosens, and falls off, most often leaving no permanent 

Table 129.3. Epidemiology and Presentation of Inhalational Anthrax8,1o 

Incubation Clinical Diagnostic 
Epidemiology period syndrome studies Microbiology Pathology 

Sudden appearance Average: Nonspecific CXR: widened Blood culture Hemorrhagic 
of multiple 1-7 days "viral" syndrome mediastinum; grovvth of large mediastinitis, 
cases of severe followed in 2-5 peripheral gram + baccili hemorrhagic 
flu-like illness Range: 2-60 days by severe blood smear; with preliminary thoradc 
with fulminant days respiratory gram + bacilli identification of lymphadenitis, 
course and distress, on unspun Bacillus species hemorrhagic 
high mortality mediastinitis, smear meningitis 

shock and 
death 

CXR = chest x-ray. 
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scar. Lymphangitis and painful lymphadenopathy can occur 
with associated systemic symptoms. Antibiotic therapy does 
not change the course of the skin manifestations. but it does 
reduce the likelihood of systemic disease, reducing the mor­
tality rate from 20~ to near zero. Figure 129.2 ')ummarizes 
the clinical evaluation of persons with possible cutaneous 
anthrax. 6 

Gastrointestinal Anthrax 
Gastrointestinal anthrax results from the deposition and ger­
mination of spores in the upper or lower gastrointestinal tract. 
Infection in the upper tract causes the oral-pharyngeal foon, 
with development of an oral or esophageal ulcer and accom­
panying regional lymphadenopathy, edema, and sepsis. Lower 
lract infections cause intestinal lesions predominantly in the 
terminal ileum or cecum. These infections present initial1y 
with malaise, nausea, and vomiting, progressing rapidly to 
hematochezia, acute abdomen, or sepsis. Some patients de­
velop massive ascites. The mortality rate is high, given the 
difficulty of early diagnosis.s 

Treatment 
A high index of suspicion, prompt diagnosis, and immediate 
initiation of effective antimicrobial treatment are critical for 
treating inhalational anthrax. Physicians must report sus­
pected or confirmed cases of anthrax to local and state pub­
lic health authorities immediately to prompt an epidemiologic 
investigation. Because of the rarity of the disease, neither ad­
equate clinical experience nor controlled trials are available 
to validate current recommendations for treatment. Because 
of the high associated mortality, the CDC recommends two 
or more known effective antibiotics. Table 129.4 summarizes 
the recommendations for the Octoher 2001 anthrax outbreak. 
The recommendations could change as we gather more ex­
perience with treating anthrax. Ciprofloxacin or doxycycline 
is recommended for initial intravenous therapy until suscep­
tibility results are available. Other antibiotics suggested for 
use in combination with ciprofloxacin or doxycycliine include 
rifampin. vancomycin, imipenem, chloramphenicol, penicillin 
and ampicillin, clindamycin, and c1arithromycin. Cephalo­
sporins and trimethoprim-sulfamethoxazole are not recom­
mended as therapy.11 Although penicillin is labeled for use 
to treat inhalational anthrax, data from the October 2001 out­
break revealed the presence of f3-lactamases in B. anthracis 
isolates from Florida, New York City, and Washington, D.C. 
Therefore, penicillin alone is not recommended for treatment 
of systemic anthrax infection.!! The recommendations for 
gastrointestinal anthrax, including oropharyngeal anthrax, are 
the same as those for inhalational anthrax. 

The toxin produced by B. anthracis is a major cause of the 
morbidity associated with the disease. One study suggested 
corticosteroids as adjunct therapy for inhalational anthrax 
associated with extensive edema, re<;piratory failure. and 
meningitis.! 1.12 

Ciprofloxacin and doxycycline are also the drugs of choice 
for cutaneous anthrax (Table 129.5). For patients with signs 
of systemic involvement. such as extensive edema or head 
and neck lesions, the CDC recommends intravenous therapy 

with multiple antibiotics. Although treatment causes skin le­
sions to become culture negative within 24 hours, the lesions 
still develop into eschars. Corticosteroids may be helpful for 
toxin-mediated morbidity associated with extensive edema or 
swelling of the head and neck areas. A 7- to to-day course 
of antibiotics is typically effective for cutaneous anthrax. 
However, the CDC recommends 60 days of treatment for pa· 
tients with bioterrorist-induced cutaneous anthrax, because 
many of these patients are also at risk for aerosol exposure. I I 

Preventive Therapy 
To protect the public, the highest priority is to identify peo­
ple at risk of exposure and respond appropriately to protect 
them. The circumstances of any potential exposure rather than 
laboratory test results should be the main factor in decisions 
regarding antibiotic prophylaxis. After taking a history, physi­
cians should offer antibiotic prophylaxis to patients with an 
exposure or contact with an item or environment known or 
swpected to be contaminated with B. anthracis, regardless of 
laboratory tests. 11 Although nasal swabs for anthrax culture 
can detect anthrax spores, negative cultures do not rule out 
exposure. Therefore, nasal cultures are useful for epidemio­
logic purposes, but not for determining whether individual pa­
tients should receive antibiotic prophylaxis. 

The latest recommendation from the eDe13 is to initiate 
antimicrobial prophylaxis pending additional information 
when: 

• A patient is exposed to an air space where a suspicious rna· 
terial may have been aerosolized (e.g., near a suspicious 
powder -containing letter during opening) 

• A patient has shared the air space likely to be the source of 
an inhalational anthrax case 

After initial prophylaxis, physicians should continue an­
timicrobial prophylaxis for 60 days for: 

• Patienls exposed to an air space known to be contaminated 
with aerosolized B. anthracis 

• Patients exposed to an air space known to be the source of 
an inhalational anthrax case 

• Patients along the transit palh of an envelope or other ve­
hicle containing B. anthracis that may have been aeroso­
lized (e.g., a postal sorting facility in which an envelope 
containing B. anthracis was processed) 

• Unvaccinated laboratory workers exposed to confinned B. 
anthracis cultures 

Physicians r:.hould not provide antimicrobial prophylaxis: 

• For prevention of cutaneous anthrax 
• For autopsy personnel examining bodies infected with an­

thrax when appropriate isolation precautions and proce­
dures are followed 

• For hospital personnel caring for patients with anthrax 
• For persons who routinely open or handle mail in the ab­

sence of a suspicious letter or credible threat 
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Table 129.4. Inhalational Treatment Protocol for Cases Associated with the Odober 2001 Bioterrorism Attackll 

Category 

Adults 

Children 

Pregnant womenttt 

Immunocompromised 
persons 

Initial therapy (intravenous)*1 

Ciprofloxacin 400 mg every 12 hrt 
or 

Doxycycline 100 mg every 12 hrtt 
and 

One or two additional antimicrobials'll 

Ciprofloxacin 10-15 mglkg every 12 hrn,*** 
or 

Doxycycline:t+t,tt 
>8 yr and >45 kg: 100 mg every 12 hr 
>8 yr and "45 kg: 2.2 mglkg every 12 hr 
"8 yr: 2.2 mglkg every 12 hr 

and 
One or two additional antimicrobials'll 

Same for nonpregnant adults (the high 
death rate from the infection outweighs 
the risk posed by the antimicrobial agent) 

Same for nonimmunocompromised persons 
and children 

Duration 

IV treatment initially**. Switch to 
oral antimicrobial therapy when 
clinically appropriate: 

Ciprofloxacin 500 mg po bid 
or 

Doxycycline 100 mg po bid 
Continue for 60 days (IV and po 

combined)H 
IV treatment initially"'*. Switch to 
oral antimicrobial therapy when 
clinically appropriate: 

Ciprofloxacin 10-15 mWkg po 
every 12 hrs*** 
or 

Doxycydine:ttt 
>8 yr and >45 kg: 100 mg po bid 
>8 yr and ,,45 kg: 2.2 mglkg po bid 
,,8 yr: 2.2 mglkg po bid 

Continue for 60 days (IV and po 
combined)" 'II 

IV treatment initially. Switch to 
oral antimicrobial therapy when 
clinically appropriate.t Oral 
therapy regimens same for 
nonpregnant adults 

Same for nonimmunocompromised 
persons and children 

*For gastrointestinal and or oropharyngeal anthrax, use regimens recommended for inhalational anthrax. 

tCiprofloxacin or doxycycline should be considered an essential part of first-line therapy for inhalational anthrax. 

:J:Steroids may be considered as an adjunct therapy for patients with severe edema and for meningitis based on experience with 
bacterial meningitis of other etiologies. 

'II Other agents with in vitro activity include rifampin, vancomycin, penicillin, ampicillin, chloramphenicol, imipenem, clindamycin, 
and clarithromycin. Because of concerns of constitutive and inducible 13-lactamases in Bacillus anthracis, penicillin and ampi­
cillin should not be used alone. Consultation with an infectious disease specialist is advised. 

**Initial therapy may be altered based on clinical course of the patient: one or two antimicrobial agents (e.g., ciprofloxacin or 
doxycycline) may be adequate as the patient improves. 
+tlf meningitis is suspected, doxycycline may be less optimal because of poor central nervous system penetration. 

:J:*Because of the potential persistence of spores after an aerosol exposure, antimicrobial therapy should be continued for 60 days. 

'II 'II If intravenous ciprofloxacin is not available, oral ciprofloxacin may be acceptable because it is rapidly and well absorbed 
from the gastrointestinal tract with no substantial loss by first-pass metabolism. Maximum serum concentrations are attained 
1-2 hours after oral dosing but may not be achieved if vomiting or ileus are present. 

***In children, ciprofloxacin dosage should not exceed 1 glday. 

tttThe American Academy of Pediatrics recommends treatment of young children with tetracyclines for serious infections (e.g., 
Rocky Mountain spotted fever). 

***Although tetracyclines are not recommended during pregnancy, their use may be indicated for life-threatening illness. Adverse 
effects on developing teeth and bones are dose related; therefore, doxycycline might be used for a short time (7-14 days) before 
6 months of gestation. 

Table 129.6 summarizes the CDC recommendations forini­
tial and continued postexposure prophylaxis. 

The antibiotic of choice for preventing inhalational anthrax 
in exposed pregnant women is ciprofloxacin 500 mg twice a 
day for 60 days. Physicians may consider prophylactic therapy 
with amoxicillin 500 mg three times daily for 60 days for in­
stances in which the specific B. anthracis strain has been proven 
penicillin sensitive (MMWR 1112J01, notice to readers). 

Physicians must be careful in prescribing prophylactic an­
tibiotics because they have been associated with adverse 

health effects among patients taking them for short-tenn treat­
ment of bacterial infections. However, few data exist regard­
ing the use of these antimicrobials for longer periods, such as 
the 60 days recommended for anthrax prophylaxis. Because 
of the large number of patients that may receive anthrax pro­
phylaxis, the CDC is recommending enhanced surveillance 
programs to detect and monitor adverse events associated with 
the medications. In addition, the CDC hopes to gain infor­
mation on how to design programs to promote completion of 
the recommended prophylactic regimens. 
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Table 129.5. Cutaneous Anthrax Treatment Protocol· for Cases Associated with the October 2001 Bioterrorism Attack11 

Category 

AdultsC 

Childrenc 

Pregnant womenc,e 

Immunocompromised personsc 

Initial therapy (oral)b 

Ciprofloxacin 500 mg bid 
or 

Doxycycline 100 mg bid 

Ciprofloxacin 10-15 mglkg every 12 hr (not to exceed 1 glday)b 

or 
Doxycycline:d 

>8 yr and >45 kg: 100 mg every 12 hr 
>8 yr and $45 kg: 2.2 m!)'kg every 12 hr 
$8 yr: 2.2 m!)'kg every 12 hr 

Ciprofloxacin 500 mg bid 
or 
Doxycycline 100 mg bid 

Same for nonimmunocompromised persons and children 

Duration 

60 days' 

60 daysc 

60 daysc 

60 days' 

aCutaneous anthrax with signs of systemic involvement, extensive edema, or lesions on the head or neck require intravenous ther~ 
apy, and a multidrug approach is recommended (see Table 129.1). 

bciprofloxacin or doxycycline should be considered first~line therapy. Amoxicillin 500 mg po tid for adults or 80 mglkglday di~ 
vided every 8 hours for children is an option for completion of therapy after clinical improvement. Oral amoxicillin dose is based 
on the need to achieve appropriate minimum inhibitory concentration levels. 

CPrevious guidelines have suggested treating cutaneous anthrax for 7-10 days, but 60 days is recommended in the setting of this 
attack, given the likelihood of exposure to aerosolized B. anthracis.6 

d'fhe American Academy of Pediatrics recommends treatment of young children with tetracyclines for serious infections (e.g., 
Rocky Mountain spotted fever). 

eAlthough tetracyclines or ciprofloxacin are not recommended during pregnancy, their use may be indicated for life~threatening 
illness. Adverse effects on developing teeth and bones are dose related; therefore, doxycycline might be used for a short time 
(7-14 days) before 6 months of gestation. 

Anthrax vaccination requires an initial six-dose series and 
an annual booster. Current supplies are limited and the pro­
duction capacity is modest. Given the costs and logistics of a 
large-scale vaccination program, the low likelihood of an at­
tack in any given community, and the effectiveness of pro­
phylactic antibiotics for those exposed, the CDC does not rec­
ommend vaccination of the population. Consequently, the 
vaccine is available only to the military. 

Plague 
Table 129.7 summarizes the clinical presentation and diag­
nosis of pneumonic plague, the most likely clinical presenta­
tion of Yersinia pestis infection associated with a terrorist at­
tack. This clinical presentation is different from that of 

naturally occurring plague, which is associated with the pres­
ence of painful infected lymph nodes, or buboes. Another dif­
ference from the naturally acquired infection is that pneu­
monic plague is transmissible from person to person through 
respiratory droplets. A pneumonic plague outbreak would re~ 
sult with symptoms initially resembling those of other seri­
ous respiratory illnesses.14 After an incubation period of 1 to 
6 days, patients present with an acute and often fulminant 
course of malaise, fever, headache, myalgia, and cough with 
mucopurulent sputum, hemoptysis, chest pain, and clinical 
sepsis. Prominent gastrointestinal symptoms, including nau­
sea, vomiting, abdominal pain, and diarrhea might be pres­
ent. The pneumonia rapidly progresses to dyspnea, stridor, 
and cyanosis. Gram~negative rods may be seen on Gram stain 
of the sputum, and the chest radiograph will show evidence 

Table 129.6. CDC Recommendations for Poslexposure Prophylaxis for Prevention of Inhalational Anthrax After 
Intentional Exposure to Bacillus Anthracis" 

Category 

Adults (including immunocompromised 
persons) 

Pregnant women 

Children 

Initial therapy 

Ciprofloxacin 500 mg po bid 
Or 

Doxycycline 100 mg po bid 

Ciprofloxacin 500 mg po bid 

Ciprofloxacin 10-15 m!)'kg po q12h (maximum 1 g per day) 
Or 

Doxycycline: 
>8 yr and 45 kg: 100 mg po bid 
>8 yr and $45 kg: 2.2 m!)'kg po bid 
$8 yr: 2.2 m!ikg po bid 

Duration 

60 days 

60 days 
60 days 
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Table 129.7. Clinical Presentation and Diagnosis of Pneumonic Plague10,14 

Epidemiology 
Incubation 

period Clinical signs Diagnostic studies Pathology 
Sudden appearance of 

many persons with 
fever, cough, dyspnea, 
hemoptysis and chest 
pain 

Gastrointestinal 

1-7 days, 
usually 2-4 
days 

Acute onset of 
cough with 
hemoptysis, 
tachypnea, 
dyspnea and 
cyanosis 

Pulmonary infiltrates 
or consolidation on 
chest radiograph 

Sputum, blood or 
lymph node aspirate 
for culture and Gram 
stain 

Lobular exudation, 
bacillary 
aggregation and 
areas of necrosis in 
pulmonary 
parenchyma 

symptoms are common 
(nausea, vomiting, 
abdominal pain and 
diarrhea) 

Sepsis, shock and 
organ failure Gram-negative 

Infrequent 

Patients have 
fulminant course with 
high mortality 

presence of a 
cervical bubo 
(purpuric skin 
lesions and 
necrotic digits 
only in advanced 
disease) 

bacilli with bipolar 
(safety pin) staining 
on Wright, Giemsa, 
or Wayson stain 

Rapid diagnostic 
tests available only 
at some health 
departments, the 
CDC and mi I itary 
labs 

of bronchopneumonia. 14 Patients rapidly progress to respira­
tory failure, shock, and a bleeding diathesis. lO Without ap­
propriate therapy, the mortality rate is 100%. 

As with anthrax, early diagnosis is critical and requires a 
high index of suspicion. The sudden appearance of previously 
healthy patients with fever, cough, chest pain, and a fuhni­
nant course should suggest the possibility of inhalational an­
thrax or pneumonic plague. There are no readily available 
rapid diagnostic tests for plague, and microbiologic studies 
are important in the diaguosis. Cultures of sputum, blood, or 
lymph node aspirates should demonstrate growth within 24 
to 48 hours after inoculation. 

Although the plague vaccine was effective in preventing or 
ameliorating bubonic disease, it was not effective in prevent­
ing pneumonic plague or reducing its morbidity. Production 
of the vaccine ceased in 1999. Table 129.8 summarizes the 
recommendations for postexposure prophylaxis and therapy 
for patients with pnemonic plague. 

During a pneumonic plague epidemic, all persons devel­
oping a fever of 38.5"C (101.3°F) or above or a new cough 
should begin parenteral antibiotics. In mass epidemics, if par­
enteral antibiotics are unavailable, physicians may prescribe 
oral antibiotics according to the mass casualty recommenda­
tions in Table 129.8. Infants with tachypnea should also re­
ceive treatment. 

Asymptomatic persons having household, hospital, or other 
close contact (within 2 m) with untreated patients should re­
ceive prophylactic therapy for 7 days. Physicians should watch 
case contacts closely, and begin treating for disease at the first 
sign of a fever or cough within 7 days of exposure. Contacts 
refusing antibiotic prophylaxis do not require isolation but 
should also receive treatment at the first sign of infection. 
Doxycycline is the drug of choice for postexposure prophy­
laxis. Table 129.8 lists the alternatives. Doxycycline is also the 
drug of choice as prophylaxis for exposed cbildren aod preg­
nant women. Pregnant women unable to take doxycycline 
should receive ciprofloxacin or another fluoroquinoione. 14 

The Working Group on Civilian Biodefense bases its rec­
ommendations for treatment of pneumonic plague on reports 
in the literature of human disease, reports of studies in ani­
mal models, reports on in vitro susceptibility testing, and an­
tibiotic safety. Aminoglycosides are the most efficacious 
treatment for pneumonic plague. In a limited, contained out­
break, parenteral streptomycin or gentamicin are the drugs of 
choice. In a mass outbreak, in which parenteral therapy may 
not be available, the Working Group recommends oral ther­
apy with doxycycline (or tetracycline) or ciprofloxacin (Table 
129.8). In addition, patients with pnewnonic plague require 
supportive care to treat complications of gram-negative sep­
sis, including adult respiratory distress syndrome, dissemi­
nated intravascular coagulation, shock, and multiorgan fail­
ure. 14 Because the potential benefits outweigh the risks, in 
limited or contained situations, streptomycin or gentamicin 
are the drugs of choice for children; in mass outbreaks, chil­
dren should receive doxycycline (Table 129.8). Due to its as­
sociation with irreversible deafness in children following fe­
tal exposure, physicians should avoid using streptomycin in 
pregnant women and instead give gentamicin. If gentamicin 
is not available, doxycycline is the drug of choice for preg­
nant women, because the benefits outweigh the risk of fetal 
toxicity. 

Wearing masks was effective in preventing person-to­
person transmission of pneumonic plague in outbreaks early 
in the 20th century. Therefore, current guidelines recommend 
the use of surgical masks to prevent transmission in future 
outbreaks. Close contacts of confinned cases who have re­
ceived less than 48 hours of antibiotic therapy should wear 
masks and follow droplet precautions (gowns, gloves, and eye 
protection). In addition, people should avoid unnecessary 
close contact until cases receive at least 48 hours of antibi­
otic therapy and exhibit some clinical improvement. In the 
event of large outbreaks, public health officials will work with 
private physicians to cohort cases while they receive antibi­
otic therapy. 



Table 129.8. The Working Group on Civilian Biodefense Recommendationsil for Treatment of Patients with Pneumonic 
Plague in the Contained and Mass Casualty Settings and for Postexposure Prophylaxis14 

Patient category Recommended therapy 

Contained casualty setting 
Adults Preferred choices 

Streptomycin, 1 g 1M twice daily 
Gentamicin, 5 mg/kg 1M or IV once daily or 2 mg/kg loading dose followed by 1.7 mg/kg 1M or 

IV J times dailyb 
Alternative choices 

Doxycycline, 100 mg IV twice daily or 200 mg IV once daily 
Ciprofloxacin, 400 mg IV twice dailyC 
Chlorampheniml, 2S mg/kg IV 4 times dailyd 

Child rene Preferred choices 
Streptomycin, 15 mg/kg 1M twice daily (maximum daily dose, 2 g) 
Gentamicin, 2.5 mg/kg 1M or IV 3 times daily/! 

Alternative choices 
Doxycycline, 

If 2::45 kg, give adult dosage 
If <45 kg, give 2.2 mg/kg IV twice daily (maximum, 200 mg/d) 

Ciprofloxacin, 15 mg/kg IV twice dailyr 
Chloramphenicol, 25 mg/kg IV 4 times dailyd 

Pregnant women f Preferred choice 
Gentamicin,S mg/kg 1M or IV once daily, or 2 mg/kg loading dose followed by 1.7 mg/kg 1M or 
IV 3 times daill' 

Alternative choices 
Doxycycline, 100 mg IV twice daily or 200 mg IV once daily 
Ciprofloxacin, 400 mg IV twice dailyC 

Mass casualty setting and postexposure prophylaxisg 

Adults Preferred choices 
Doxycycline, 100 mg orally twice daily; 
Ciprofloxacin, 500 mg orally twice daily' 

Alternative choice 
Chloramphenicol, 2') mg/kg orally 4 times dailyd,h 

Children Preferred choice 

Pregnant women 

Doxycycline; 
If ;::45 kg, give adult dosage 
If <45 kg, then give 2.2 mg/kg orally twice daily 

Ciprofloxacin, 20 mg/kg orally twice daily 
Alternative choices 

Chloramphenicol, 25 mglkg orally 4 times dailyd,h 

Preferred choices 
Doxycycline, 100 mg orally twice dailyi 
Ciprofloxacin, 500 mg orally twice daily 

Alternative choices 
Chloramphenicol, 25 mg/kg orally 4 times dailyd,h 

"These are consensus recommendations of the Working Group on Civilian Bioddensc and are not necessarily approved by the 
Food and Drug Administration. See "Therapy" section for explanations. One antimicrobial agent should be selected. Therapy 
should be continued for 10 days. Oral therapy should be substituted when patient's condition improves. 1M indicates intramus­
cularly; IV, intravenously. 

bAminoglycosides must be adjusted according to renal function. Evidence suggests that gentamicin, S mg/kg 1M or IV once daily, 
would be efficacious in children, although this is not yet widely accepted in clinical practice. Neonates up to 1 week of age and 
premature infants should receive gentamicin, 2.5 mg/kg IV twice daily. 

'Other fluoroquinolones can be substituted at doses appropriate for age. Ciprof/oxacin dosage should not exceed 1 gld in chil­
dren. 

rlConcentration should be maintained between 5 and 20 JLg/mL. Concentrations greater than 25 JLglmL can cause reversible bone 
marrow suppression. 

"Refer to "Management of Special Groups" for details. In children, ciprofloxacin dose should not exceed 1 gld, chloramphenicol 
should not exceed 4 gld. Children younger than 2 years should not receive chloramphenicol. 

'Refer to "Management of Special Croups" for details and for discussion of breastfeeding women. In neonates, gentamicin load­
ing dose of 4 mglkg should be given initially. 

h'Duration of treatment of plague in mass casualty settings is 1 0 day~. Duration of postexposure prophylaxis to prevent plague in­
fection is 7 days. 

hChildren younger than 2 years should not receive chloramphenicol. Oral formulation available only outside the United Slates. 

iTetracycline could be substituted for doxycycline. 

1117 



111 BAlan L. Melnick 

Smallpox (Variola) 
Acute smallpox symptoms resemble those of other acute viral 
infections such as influenza. After an incubation period of 12 
to 14 days (range 7 to 17 days), smallpox begins with a 2- to 
4-day nonspecific prodrome offever, myalgias, headache, and 
backache before rash onset. Severe abdominal pain and de­
lirium may be present. Physicians who have never seen the 
characteristic smallpox rash might confuse smallpox with 
chickenpox, but the rashes do have distinct features. The typ­
ical varicella rash has a centripetal distribution, with lesions 
most prominent on the trunk: and rarely seen on the palms and 
soles. The varicella rash develops in successive groups of le­
sions over several days, resulting in lesions of various stages 
of development and resolution. Varicella lesions are superfi­
cial. In contras~ the vesicularlpustular variola rash has a cen­
trifugal distribution, most prominent on the face and extrem­
ities. Variola lesions develop at one time, and the pustules are 
characteristically round, tense, and deeply embedded in the 
dermis. Secondary bacterial infection is uncommon. Death 
usually results from the toxemia associated with circulating 
immune complexes and soluble variola antigens. The case fa­
tality rate in the unvaccinated population is 30%.15 

Smallpox spreads from person to person by droplet nuclei 
or aerosols from the oropharynx of infected people and by di­
rect contact. Contaminated clothing or bed linens can spread 
the virus. Patients are most infectious from rash onset through 
the first 7 to 10 days of rash. 

The United States discontinued routine smallpox vaccina­
tions in 1972. Five years later, in 1977, international efforts 
eradicated smallpox from the world. The susceptibility of peo­
ple who received the vaccine 29 or more years ago is uncer­
tain, because clinical studies have never measured the dura­
tion of immunity following vaccination. Therefore, we must 
assume that the U.S. population is highly susceptible to in­
fection. Given the high case-fatality rate, physicians suspect­
ing a single case must treat it as an international health emer­
gency and immediately contact local and state public health 
authorities. 

Public health authorities do not recommend mass vaccina­
tion for smallpox at this time for several reasons: 

• Current supplies are inadequate to vaccinate the entire pop­
ulation. 

• The risks of vaccine complications outweigh the likelihood 
of a smallpox attack. Potential complications include, but 
are not limited to, postvaccinial encephalitis, progressive 
vaccinia infection, eczema vaccinatum, generalized vac­
cinia, and inadvertent inoculation (transmission of vaccinia 
infection to close contacts or autoinoculation from the vac­
cine site to other areas, including the eyes). Certain popu­
lations are at greater risk of complications, including pa­
tients with eczema, immune deficiency, and pregnant 
women. 

• Vaccinia immune globulin (VIG) is useful in treating some 
of the vaccine complications. However, like the vaccine it­
self, VIG is in short supply, and not enough is available to 
treat all the complications that could occur. 

Currently, the only available treatments for patients with 
smallpox infection are supportive therapy and antibiotics for 
occasional superimposed bacterial infections. A smallpox at­
tack would pose difficult problems for public health officials 
due to the ability of the virus to continue to spread unless 
stopped by isolation of patients and vaccination/isolation of 
their close contacts. 

Given the incubation period and the lag time before physi­
cians recognized the rash as smallpox, 2 weeks or more could 
pass between the release of the virus and the diagnosis of the 
first cases. With each generation of transmission, the number 
of cases could expand by a factor of 10 to 20.15 The best way 
to interrupt disease transmission is to identify, vaccinate, and 
observe those at greatest risk of infection. Clearly, as soon as 
physicians make the first diagnosis, they should isolate their 
patients and vaccinate their household and other face-to-face 
contacts. Whenever possible, physicians should isolate pa­
tients in their home or other nonhospital facility to avoid fur­
ther disseminating of the disease. In addition, hospitals and 
health care facilities treating patients with smallpox should 
take special precautions to ensure that all bedding and cloth­
ing of smallpox patients is autoclaved or laundered in hot wa­
ter with bleach. Standard disinfectants, such as hypochlorite 
or quaternary ammonia, are effective for cleaning viral­
contaminated surfaces. 

After an aerosol release of smallpox, public health author­
ities will make vaccine supplies available to affected com­
munities. Postexposure vaccination is effective in preventing 
infection or lowering mortality up to 4 days after exposure. 
Physicians should give the vaccine to suspected cases to en­
sure that a mistaken diagnosis does not place patients at risk 
for smallpox. An emergency vaccination program should also 
include: 

• Health care workers at clinics or hospitals that could re­
ceive patients 

• Other essential disaster response personnel, such as police, 
firefighters, transit workers, public health staff, emergency 
management staff, and mortuary staff that may have to han­
dle bodies 

• Because of the risk of dissemination, in an outbreak situa­
tion all hospital employees and patients should receive vac­
cination. Immunocompromised patients or patients with 
other contraindications for vaccination should receive VIG. 

Botulism 
Patients with botulism classically present with difficulty see­
ing, speaking, and swallowing.16 Clinical features of botulism 
include: 

• Symmetrical cranial neuropathies, such as ptosis, weakened 
jaw clench, dysarthtia, dysphonia and dysphagia, and often 
enlarged or sluggishly reactive pupils 

• Blurred vision or diplopia 
• Symmetric descending weakness in a proximal to distal pat­

tern 
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• Respiratory dysfunction from respiratory muscle paralysis 
or upper airway obstruction 

• Dry mouth and injected pharynx resulting from peripheral 
parasympathetic cholinergic blockade 

• No sensory deficit? except for rare circumoral and periph­
eral paresthesias secondary to hyperventilation as patients 
become anxious from paralysis 

• No fever (botulism is an intoxication) 

As the paralysis extends, patients lose head control, become 
hypotonic, and develop generalized weakness. Dysphagia and 
loss of the gag reflect may necessitate intubation and usually 
mechanical ventilation. Deep tendon reflexes present initially 
and gradually diminish, and patients may develop constipa­
tion. The case fatality rate is 60% without respiratory support. 
Death results from upper airway obstruction (due to pharyn­
geal and upper airway muscle paralysis) and inadequate tidal 
volume (diaphragmatic and accessory respiratory muscle 
paralysis).16 Botulinum toxin does not penetrate the brain, so 
severely ill patients are not confused or obtunded. However, 
the associated bulbar palsies create communication difficul­
ties and can make patients appear lethargic. Physicians can 
recognize botulism by its classic triad16: 

• Symmetric, descending flaccid paralysis with prominent 
bulbar palsies (the four D's-diplopia, dysarthria, dyspho­
nia, and dysphagia) 

• Afebrile patient 
• Clear sensorium 

Inhalational botulism, resulting from an aerosol release of 
botulinum toxin, would have a similar clinical presentation as 
foodborne botulism, but perhaps without accompanying gas­
trointestinal symptoms. A waterborne release of botulinum 
toxin, in spite of its potency, would unlikely cause illness for 
a couple of reasons. First, standard water treatments, such as 
chlorination and aeration, would rapidly inactivate the toxin. 
Second, the large volume of water would require a very large, 
expensive inoculum, so it would not be an efficient way for 
terrorists to distribute the toxin. 

Early recognition of an intentional airborne release of bot­
ulinum toxin requires heightened clinical suspicion. Certain 
features are particularly suggestive16: 

• Outbreak of a large number of cases of acute flaccid paral­
ysis with prominent bulbar palsies 

• Outbreak with an unusual botulinum toxin type 
• Outbreak with a common geographic factor among cases 

(for example, airport or work location) but without a com­
mon dietary exposure 

• Multiple simultaneous outbreaks with no common source 

Physicians seeing patients with findings suggestive of bot­
ulism should take a careful travel history, activity history, and 
a dietary history. They should ask patients if they know of 
anyone with similar symptoms. A single case of suspected 
botulism is a potential public health emergency because it re­
flects the possibility of contaminated food, available to oth-

ers, or a release of aerosolized toxin. Therefore, physicians 
must immediately report suspect cases to their hospital epi­
demiologist and to their local and state public health depart­
ments, who can coordinate shipping of antitoxin, laboratory 
testing, and epidemiologic investigation. Laboratory testing 
is only available at the CDC and some state public health 
laboratories. 

Treatment includes supportive care and passive immuniza­
tion with equine antitoxin. Patients must receive antitoxin at 
the first suspicion of botulism to minimize neurologic dam­
age. The antitoxin will not reverse already existing paralysis. 
Physicians can obtain antitoxin from the CDC through their 
state and local health departments. Because the recommended 
dosage has changed over time, physicians should review the 
package insert with public health authorities before adminis­
tering the antitoxin. Potential side effects include anaphylaxis, 
serum sickness, urticaria, and other reactions suggestive of 
hypersensitivity, necessitating a small challenge dose before 
giving the full dose. Supportive care may include enteral tube 
or parenteral nutrition, intensive care, mechanical ventilation, 
treatment of secondary infections, and monitoring for im­
pending respiratory failure. Pregnant patients and children 
should receive the standard treatment, including antitoxin. 
The potential adverse effects of antitoxin and its limited avail­
ability outweigh its use as a prophylaxis for exposed patients 
without symptoms. In an outbreak situation, physicians should 
closely observe potentially exposed asymptomatic patients. 

Tularemia 
After inhalation of contaminated aerosol, F. tularensis causes 
an abrupt onset of an acute, nonspecific febrile illness be­
ginning 3 to 5 days after exposure. Nearly half the patients 
have a dissociation of pulse and temperature. Symptoms in­
clude headaches, chills, and rigors; generalized body aches 
(often prominent in the low back); coryza; and sore throat. 
Patients frequently develop a dry or slightly productive 
cough, with or without objective signs of pneumonia, such 
as purulent sputum, dyspnea, tachypnea, pleuritic pain, or he­
moptysis. Gastrointestinal symptoms, including nausea, 
vomiting. and diarrhea, may occur. Symptoms of untreated, 
continuing illness include sweats, fever, chills, progressive 
weakness, malaise, anorexia, and weight loss. Many cases 
develop pleuropneumonitis over the ensuing days and weeks. 
The earliest chest radiograph findings may be peribronchial 
infiltrates, typically advancing to bronchopneumonia in one 
or more lobes, often accompanied by pleural effusions and 
hilar adenopathy. I? 

However, clinical signs may be minimal or absent, and 
some patients will show only one or several small, discrete 
infiltrates or scattered granulomatous lesions of the lung 
parenchyma or pleura. In previous studies, only 25% to 50% 
of patients had radiographic evidence of pneumonia in the 
early stages of the disease. In some patients, however, the 
pneumonia can progress rapidly to respiratory failure 
and death. The case fatality rate with treatment is about 2%. 
Person-to-person transmission has not been documented. 
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Inhalation can occasionally cause the oropharyngeal fann 
of tularemia, associated with stomatitis and exudative pharyn­
gitis, sometimes with ulceration. Patients may develop pro­
nounced cervical or retropbaryngeallymphadenopathy. 

Because of the nonspecific symptoms, physicians and pub­
lic health authorities would have difficulty distinguishing be­
tween a terrorist attack and a natural outbreak of community 
acquired infection, especially influenza and some atypical 
pneumonia. Several clues that would indicate an intentional 
cause would include: 

• Abrupt onset in large numbers of acutely ill people 
• Rapid progression of many cases from upper respiratory 

symptoms and bronchitis to life-threatening pleuropneu­
monitis and systemic infection 

• An unusual number of cases with [mdings of atypical 
pneumonia, pleuritis, and hilar adenopathy 

• Cases among young, previously healthy adults and children 

Physicians who suspect inhalational tnlaremia should do 
the following: 

• Promptly collect specimens of respiratory secretions and 
blood and alert the laboratory of the need for special diag­
nostic and safety procedures 

• Immediately notify the hospital epidemiologist or infection 
control practitioner 

• Immediately notify their state and local health departments 

Table 129.9 summarizes the Working Group for Civil Biode­
fense recommendations for antibiotic treatment in a contained 
casualty situation, where resources are adequate for individual 
case management. Streptomycin is the drug of choice, with gen­
tamicin as an alternative in children and adults. Gentamicin is 
the drug of choice for pregnant women.17 

Table 129.10 summarizes the Working Group recommen­
dations for treatment in a mass casualty situation. Oral doxy­
cycline or ciprofloxacin is the treatment of choice for adults 
and children. In mass situations, oral ciprofloxacin is the best 
choice for pregnant women. 

Due to the short incubation period and incomplete protec­
tion by available vaccines, the Working Group on Civilian 
Biodefense does not recommend tularemia vaccination for 
postexposure prophylaxis. Treatment begun with strepto­
mycin, gentamicin, doxycycline, or ciprofloxacin during the 
incubation period is protective against symptomatic infection. 
Once public health officials become aware that terrorists have 
released a F. tularensis aerosol, they will attempt to identify 
people at risk of exposure. Those exposed patients who are 
still asymptomatic should receive prophylactic treatment with 
14 days of doxycycline or ciprofloxacin. If health officials 
fail to detect the release until people start becoming ill, physi­
cians should instruct their patients to begin a fever watch. 
Those who develop an unexplained fever or flu-like illness 
within 14 days of exposure should begin treatment as outlined 
in Tables 129.9 and 129.10. Close conlacts of cases do not 
require prophylaxis because person-to-person transmission 
does not occur. 17 

Table 129.9. Recommendations for Tularemia Treatmenta' 
in Contained Casualty Situations17 

Contained casualty recommended therapy 

Adults 
Preferred choices 

Streptomycin, 1 g 1M twice daily 
Gentamicin,S mglkg 1M or IV once dailyb 

Alternative choices 
Doxycycline, 100 mg IV twice daily 
Chloramphenicol, 15 mg/kg IV 4 times dailyb 
Ciprofloxadn, 400 mg IV twice dailyb 

Children 
Preferred choices 

Streptomycin, 15 mg/kg 1M twice daily (should not 
exceed 2 g/d) 

Gentamicin 2.5 mglkg 1M or IV 3 times dailyb 
Alternative choices 

Doxycycline: if weight =:::45 kg, 100 mg IV twice daily; if 
weight <45 kg, give 2.2 mg/kg IV twice daily 

Chloramphenicol, 15 mg/kg IV 4 times daily" 
Ciprofloxacin, 15 mglkg IV twice dailyb,C 

Pregnant women 
Preferred choices 

Gentamicin,S mglkg 1M or IV once dailyb 
Streptomycin, , g 1M twice daily 

Alternative choices 
Doxycycline, 100 mg IV twice daily 
Ciprofloxacin, 400 mg IV twice dailyb 

arreatment with streptomycin, gentamicin, or ciprofloxacin 
should be continued for 10 days; treatment with doxycycline or 
chloramphenicol should be continued for 14-21 days. Persons 
beginning treatment with intramuscular (1M) or intravenous (IV) 
doxycycline, ciprofloxacin, or chloramphenicol can switch to 
oral antibiotic administration when clinically indicated. 

bNot a U.S. Food and Drug Administration-approved use. 

cCiprofloxacin dosage should not exceed 1 gld in children. 

Table 129.10. Recommendations for Tularemia 
Treatmenta in Mass Casualty Situations and for 
Postexposure Prophylaxis17 

Mass Casualty Recommended Therapy 

Adults 
Preferred choices 

Doxycycline, 100 mg orally twice daily 
Ciprofloxacin, 500 mg orally twice dailyb 

Children 
Preferred choices 

Doxycycline; jf ~45 kg, give 100 mg orally twice daily; 
if <4S kg, give 2.2 mg/kg orally twice daily 

Ciprofloxacin, 15 mglkg orally twice dailyb,C 

Pregnant women 
Preferred choices 

Ciprofloxacin, 500 mg orally twice dailyb 
Doxycycline, 100 mg orally twice daily 

aOne antibiotic, appropriate for patient age, should be chosen 
from among alternatives. The duration of all recommended ther­
apies in Table 129.3 is 14 days. 

bNot a U.S. Food and Drug Administration-approved use. 

cCiprofloxacin dosage should not exceed 1 gld in children. 
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Hemorrhagic Viruses 
Viral hemorrhagic fevers (VHFs) are illnesses that can cause 
severe, fatal disease in humans. The CDC has focused its ef­
forts on four pathogens that are potential bioterrorist agents: 
Ebola, Marburg, Lassa, and South Americao VHF viruses. 
Ebola and Marburg viruses are in the filovirus family, while 
Lassa and the South American VHF viruses are in the are­
navirus family. None of these is native to the United States, 
so an outbreak that epidemiologists cannot link to travel must 
raise suspicion of bioterrorism. Although person-ta-person 
spread is not corrnnon through the inhalational route in a typ­
ical outbreak situation, a bioterrorist-released aerosol could 
cause an outbreak through inhalational exposure. 

After an incubation period of usually 5 to 10 days (range 
2 to 19 days), the infection causes the abrupt onset of fever, 
myalgias, and headache. 

The filoviruses (Ebola and Marburg) are probably zoonotic 
illnesses (acquired from animals) that can be transmitted per­
son to person through contact with blood or body secretions 
of infected persons. The incubation period for Ebola and Mar­
burg viruses ranges from several days to 3 weeks following 
exposure. Clinical signs of Ebola and Marburg VHFs include 
the abrupt onset of fever, fatigue, stomach pain, headache, 
and myalgias. Other signs and symptoms include nausea, 
vomiting, abdominal pain, diarrhea, chest pain, cough, and 
pharyngitis. Most patients develop a maculopapular rash, 
prominent on the trunk, approximately 5 days after onset of 
illness. As the disease progresses, bleeding manifestations, 
such as petechiae, ecchymoses, and hemorrhages, appear.7 Se­
vere cases may have chest pain and show signs of bleeding 
under the skin, in internal organs, and from body openings. 
The case-fatality rate for Ebola hemorrhagic fever is 36% to 
88% aod may be strain dependent. Marburg hemorrhagic 
fever has a reported case-fatality rate around 25%. 

In nature, direct contact with infected rodents or their urine 
and droppings causes infection with arenaviruses (Lassa and 
South American VHFs). Infection can also result from in­
halation of particles contaminated with rodent excretions. Di­
rect contact with blood or body secretions from infected pa­
tients can also cause person-to-person transmission. The 
incubation period for the Lassa and Junin viruses is typically 
1 to 3 weeks. In addition to the symptoms typical of Ebola 
and Marburg VHFs (see above), Lassa fever frequently causes 
neurologic symptoms, including hearing loss, tremors, and en­
cephalitis, as well as signs of respiratory distress. South Amer­
ican VHFs can cause severe hemorrhagic fever, and a spot­
ted rash may be a prominent feature. Lassa virus infections 
cause mild or undetectable illness in most infected people, 
but about 20% of people develop severe disease. Overall case­
fatality rates are about 1 %, but 15% to 20% of persons re­
quiring hospitalization for Lassa fever may die. Pregnant 
women are more at risk for severe Lassa infection. The South 
American VHFs such as Junin (the cause of Argentine hem­
orrhagic fever) have case-fatality rates of 15% to 30%. 

Immediate notification of a suspected case of VHF to lo­
calor state health departments and the CDC is essential for 
rapid diagnosis, investigation, and control activities. Other 

than supportive therapy, there is no effective treatment for 
Ebola or Marburg infections. Specifically, patients will re­
quire appropriate maintenance of fluids and electrolytes and 
careful monitoring of blood pressure. Physiciaos and other 
health care staff must avoid contact with body fluids from in­
fected patients, including blood, saliva, urine, and feces. Strict 
barrier procedures are required for suspected VHF patients. 
Health care staff should wear gowns and gloves when at­
tending patients, and they should consider using face masks 
to prevent small-droplet exposure. Hospitals must separate 
VHF patients from other patients. Close personal contacts or 
medical personnel exposed to blood or body secretions from 
VHF patients require monitoring for fever or other symptoms 
during the established incubation period. 

According to the World Health Organization, ribavirin may 
be effective for treating some patients with Lassa fever. Pa­
tients must receive ribavirin within the first 6 days of illness 
and they must continue the treatment intravenously for 10 
days. Treatment with convalescent-phase plasma may be ef­
fective for some patients with Junin virus infections. A vac­
cine has been developed for Junin virus, but it is not licensed 
for use in the United States. Additional information about vi­
ral hemorrhagic fever viruses is available online at http:// 
www.bt.cdc.govIAgentIVHFIVHF.asp.18 

Chemical Agents 
Chemical agents that terrorists might use range from warfare 
agents to toxic chemicals commonly used in industry. 1 The 
CDC Strategic Planning Workgroup criteria for determining 
priority chemical agents include the following: 

• Chemical agents already known to be used as weaponry 
• Availability of chemical agents to potential terrorists 
• Chemical agents likely to cause major morbidity or mortality 
• Potential of agents for causing public panic and social dis­

ruption 
• Agents that require special action for public health pre­

paredness 

Categories of chemical agents include the following: 

• Nerve agents: tabun (ethyl N,N-dimethylphosphoramido­
cyanidate), sarin (isopropyl methylphosphorofluoridate), 
soman (pinacolyl methylphosphorofluoridate), GF (cyclo­
hexylmethylphosphorofluoridate), VX (0-ethyl-[S]-[2-diiso­
propylaminoethyl]-methylphosphorotbiolate) 

• Blood agents: hydrogen cyanide, cyaoogen chloride 
• Blister agents: Lewisite (an aliphatic arsenic compound, 2-

chlorovinyldichloroarsine), nitrogen and sulfur mustards, 
phosgene oxime 

• Heavy metals: arsenic, lead, mercury 
• Volatile toxins: benzene, chloroform, trihalomethanes 
• Pulmonary agents: phosgene, chlorine, vinyl chloride 
• Incapacitating agents: BZ (3-quinuclidinyl benzilate) 
• Pesticides: persistent and nonpersistent 
• Dioxins, furans, and polychlorinated biphenyls (PCBs) 
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• Explosive nitro compounds and oxidizers: ammonium ni-
Irate combined with fuel oil 

• Flammable industrial gases and liquids: gasoline, propane 
• Poison industrial gases, liquids, and solids: cyanides, nitriles 
• Corrosive industrial acids and bases: nitric acid, sulfuric 

acid 

Industry introduces hundreds of new chemicals interna­
tionally each month, making it impossible for fantily physi­
cians to prepare for each of them. Instead, physicians should 
concentrate on treating exposed persons by clinical syndrome 
(e.g., bums and tranma, cardiorespiratory failure, neurologic 
damage, and shock) rather than by specific agent. As with bi­
ologic attacks, physicians must be vigilant in recognizing an 
unusual temporal or geographic cluster of chemically induced 
illness. For example, the occurrence of similar symptoms in 
people who attended the same public event or gathering or 
patients presenting with clinical signs and symptoms sugges­
tive of clinical syndrome related to chemical exposure should 
raise suspicion. Because of the public health risk, physicians 
must notify their local and state health departments if they 
suspect a nerve agent release. In addition, when evaluating 
and treating potentially exposed patients, physicians should 
coordinate their activities with authorities responsible for 
sampling and decontaminating the environment. 

This chapter discusses several of the chemical agents that 
terrorists might use, such as nerve agents and blister agents. 
Further information is available on the CDC Web site at http:// 
www.bt.cdc.govIAgentiAgentlist.asp. 

Nerve Agents 
Regardless of the route of exposure, nerve agents cause symp­
toms due to potent inhibition of anticholinesterase, 19 Symp­
toms and signs include: 

• Rhinorrhea 
• Chest tightness 
• Pinpoint pupils 
• Shortness of breath 
• Excessive salivation and sweating 
• Nausea, vomiting. and abdominal cramps 
• Involuntary defecation and urination 
• Muscle twitching 
• Confusion 
• Seizures 
• Flaccid paralysis 
• Coma 
• Respiratory failure and death 

The initial effects of nerve agents depend on the dose and 
route of exposure. For example, inhalation causes respiratory 
effects within seconds to minutes, including rhinorrhea, chest 
tightness, and shortness of breath. Therefore, asymptomatic 
patients arriving at the hospital do not require admission or 
treatment if the only possible exposure was through inhala­
tion. In addition, patients with inhalation exposure exhibiting 
only miosis or mild rhinorrhea do not require admission. On 

the other hand, a large exposure due to absorption through 
skin exposure may first present an hour later with abdominal 
pain, nausea, and vomiting.9 

Exposed patients with contaminated skin or clothing can 
contaminate rescuers and health care providers through direct 
contact or through off-gassing vapor. Therefore, all patients 
should undergo contamination of eyes, clothing, and skin be­
fore entering the hospital or emergency room treatment area. 
Health care providers, especially fIrst responders at risk of ex­
posure should wear the appropriate personal protective equip­
ment. In addition, atropine administered repeatedly as neces­
sary and pralidoxime (2-P AM Cl) are antidotes for nerve 
agent toxicity. Pralidoxime is effective only if patients receive 
it within minutes to a few hours following exposure. Addi­
tional treatment consists of supportive measures, including 
airway support and mechanical ventilation. Some patients will 
exhibit resistance to ventilation due to bronchial constriction 
and spasm. This resistance lessons after atropine administra­
tion. Table 129.11 summarizes the emergency department 
management of nerve agent toxicity. Additional infonnation 
in decontamination, frrst aid, personal protective equipment, 
and treatment is available from the Agency for Toxic Sub­
stances and Disease Registry (ATSDR) Web site at http:// 
www.bt.cdc.gov/agent/nervelNervesfnl.pdf 

Blister Agents: Nitrogen 
and Sulfur Mustards 
Nitrogen and sulfur mustards are vesicants that injure the skin, 
eye, and respiratory tract. Within several minutes after expo­
sure, they can cause cellular changes, although the clinical ef­
fects occur 1 to 24 hours later. Table 129.12 summarizes the 
clinical effects of nitrogen and sulfur mustards.2O 

Medical Management of Nitrogen 
and Sulfur Mustard Exposures 
Because of the delayed effects, most patients with severe 
exposures to nitrogen or sulfur mustards will go home or else­
where after their exposure and may present only later at erner­
gency rooms or physicians' offices when they begin devel­
oping symptoms. Like other chemical agents, patients with 
nitrogen or sulfur mustard-contaminated skin or clothing can 
contaminate rescuers and health care providers by direct con­
tact or through off-gassing vapor. Therefore, once health care 
providers are aware of an exposure, they should require all 
patients to undergo decontamination of eyes, clothing, and 
skin before allowing them to enter the treatment area. De­
contamination can also reduce tissue damage. Health care 
providers, especially fIrst responders at risk of exposure, 
should wear the appropriate personal protective equipment. 

There are no antidotes for nitrogen mustard or sulfur mus­
tard toxicity. lbe medical management is only supportive for 
skin, ocular, and respiratory exposure. One guideline physi­
cians can follow is to keep skin, eye, and airway lesions free 
from infection. Severe skin bums may require care in a burn 
unit. Patients with airway damage below the pharynx require 
oxygen and assisted ventilation as necessary with positive 
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Table 129.11. Recommendations for Nerve Agent Therapy in the Emergency Rom19 

Patient age 
Mild/moderate 

symptomsa 

Antidotes 

Severe symptomsb Other treatment 

Infant (0-2 yrl Atropine: 0.05 mg/kg 1M or 0.02 
mg/kg IV 

Atropine: 0.1 mg/kg 1M or 0.02 
mg/kg IV 

Assisted ventilation 
as needed 

2-PAM CI, 15 mg/kg IV slowly 2-PAM n 15 mg/kg IV slowly 
Repeat atropine (2 

mg 1M or 1 mg 1M 

Child 12-10 yrl Atropine: 1 mg 1M Atropine: 2 mg 1M 
for infants) at 5-10 
minute intervals until 
secretions have 
diminished and 
breathing is 
comfortable or airway 
resistance has 

2-PAM CI, 15 mg/kg IV slowly 2-PAM CI, 15 mg/kg IV slowly 

Adolescent 
(>10 yrl 

Atropine: 2 mg 1M Atropine: 4 mg 1M 
retu rned to near 
normal 

2-PAM CI, 15 mg/kg IV slowly 2-PAM CI, 15 mg/kg IV slowly 
Phentolamine for 

2-PAM CJ induced 
hypertension: 
5 mg IV for adults 

Adult Atropine: 2 to 4 mg 1M 
2-PAM CI, 15 mg/kg (1 g) IV 

slowly 

Atropine: 6 mg 1M 1 mg IV for children 
2-PAM (I, 15 mg/kg (1 gl IV 

slowly Diazepam for 
convulsions: 

Elderly, frail Atropine: 1 mg 1M Atropine: 2 mg 1M 
0.2 to 0.5 mg tV for 

children ~5 yr 
2-PAM CI, 5 to 10 mg/kg IV 

slowly 
2-PAM (I, 5 to 10 mg/kg IV 

slowly 
1 mg IV for children >5 yr 
5 mg IV for adults 

'Mild/moderate symptoms include localized sweating, muscle fasciculations, nausea, vomiting, weakness, dyspnea. 

bSevere symptoms include unconsciousness, convulsions, apnea, flaccid paralysis. 

Source: Agency for Toxic Substances and Di<;ea<;e Registry (ATSDR) http://www.bt.cdc.gov/agentlnerve/Nervesfnl.pdf. 

2-PAM CI = pralidoxime chloride; also called pyridine aldoxine methyl chloride. 

end-expiratory pressure (PEEP). At the first sign of damage 
at or below the larynx, patients will require intubat.ion and 
transfer to the critical care unit. Bronchodilators may be help­
ful ror bronchoconstriction. Steroids are not of proven value, 
but they can be used if bronchodilators are ineffective. Due 
to the risk of bleeding and perforation, emesis induction is 
contraindicated. Further infonnation regarding decontamina­
tion, first aid, personal protective equipment, and treatment 
is available from the ATSDR at http://www.bt.cdc.gov/Agentl 
BlisterlNMUSTARDfnl.pdf for nitrogen mustard. and http:// 
W1V1V.bt.cdc.gov/Agent/Blister/SMUSTARDjnl.pdf for sulfur 
mustard. 

Blister Agents: Lewisite and 
Mustard-Lewisite Mixture 
Unlike the other blister agents, sulfur and nitrogen mustards. 
lewisite and the mustard-lewisite mixture cause symptoms im­
mediately. Lewisite, a systemic poison, and mustard-lewisite 
mixture are irritating to the skin, eyes, and airways. Contact 
with the liquid or vapor forms can cause skin erythema and 
blistering, corneal damage and iritis. damage to the aitway 
mucosa, pulmonary edema, diarrhea, capillary leakage, and 

subsequent hypotension.2J Table 129.13 summarizes the 
health effects of the mixture. 

Management 
Patients with lewisite or mustard-Iewisite-contaminated skin 
or clothing can contaminate rescuers and health care providers 
by direct contact or through off-gassing vapor. Therefore, as 
with other blister agent:;" once health care providers are aware 
of an exposure, they should require an patients to undergo de­
contamination of eyes, clothing, and skin before allowing 
them to enter the treatment area. Decontamination can aho 
help reduce tissue damage. Health care providers, especially 
first responders at risk of exposure, should wear the appro­
priate personal protecti ve equipment. 

Management of lewisite or mustard-lewisite exposure is sim­
ilar to that of nitrogen and sulfur mustard exposures with two 
exceptions. First. patients exposed to lewisite or the mixture wi11 
have an abrupt onset of symptoms and will likely present to 
emergency rooms immediately after exposure. As with the other 
blister agents, patients will require supportive care for eye. skin, 
ingestion, and ainvay exposures. The second exception is that 
an antidote is available for lewisite exposure. British anti-
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rable 129.12. Health Effects of Exposure to Nitrogen and Sulfur Mustards" 

Dermal 

Ocular 

Respiratory 

Gastrointestinal (GO 

Central nervous system (CNS) 

Hematopoietic 

Delayed effects 

Potential sequelae 

Nitrogen mustard 

Erythema and blistering. Rash develops 
in several hours, followed by blistering in 
6-12 hr. Severe exposure can cause 
second- and third-degree burns. 

Intense conjunctival and scleral 
inflammation, pain, swelling, lacrimation, 
photophobia, and corneal damage. 

Mucosal damage within hours that may 
progress over days. Nasal and sinus pain 
or discomfort, pharyngitis, laryngitis, 
cough, and dyspnea. Pulmonary edema is 
uncommon. 

Ingestion can cause chemical burns and 
hemorrhagic diarrhea. Nausea and 
vomiting may occur after ingestion, 
dermal or inhalation exposure. 

High doses have caused tremors, seizures, 
incoordination, ataxia, and coma in 
laboratory animals. 

Bone marrow suppression and increased 
risk for infection, hemorrhage, and anemia. 

Potential menstrual irregularities, 
alopecia, hearing loss, tinnitus, jaundice, 
impaired spermatogenesis, generalized 
swelling, and hyperpigmentation. 

Chronic respiratory and eye conditions 
following large exposures. 

Sulfur mustard 

Erythema and blistering. Pruritic rash 
develops in 4-8 hours, followed by 
blistering in 2-18 hours. Severe exposure 
can cause second- and third-degree burns. 

Most sensitive tissue to sulfur. Intense 
conjunctival and scleral pain, swelling, 
lacrimation, blepharospasm, and 
photophobia. Miosis may occur. Severe 
exposure can cause corneal edema, 
perforation, scarring, and blindness. 

Upper and lower airway inflammation 
within hours of exposure and progressing 
over several days. Burning nasal pain, 
epistaxis, sinus pain, laryngitis, loss of taste 
and smell, cough, wheezing, and dyspnea. 
Pseudomembrane formation and local 
airway obstruction. 

Ingestion can cause chemical burns and 
cholinergic stimulation. Nausea and 
vomiting may occur after ingestion or 
inhalation. Early nausea and vomiting is 
usually transient and not severe. Nausea, 
vomiting, and diarrhea occurring several 
days after exposure indicates GI tract 
damage and is a poor prognostic sign. 

High doses can cause hyperexcitability, 
convulsions, and insomnia. 

Bone marrow suppression and increased 
risk for infection, hemorrhage, and anemia. 

Years after apparent healing of severe eye 
lesions, relapsing keratitis or keratopathy 
may develop. 

Persistent eye conditions, loss of taste and 
smell, and chronic respiratory illness, 
including asthmatic bronchitis, recurring 
respiratory infections, and pulmonary 
fibrosis. 

lewisite (BAL), also known as dimercaprol, is a chelating agent 
than can reduce systemic effects from lewisite. However, be­
cause of toxic side effects, only patients who have signs of shock 
or significant pulmonary injury should receive BAL. Only 
trained personnel, in consultation with a regional poison con­
trol center, should provide che1ation therapy. Additional infor­
mation regarding decontamination, finlt aid, personal protective 
equipment, and treatment is available from the ATSDR at 
http;lhvww.bt.cdc.gavIAgentlBlister!LewisitefnLpdf. 

of responding to terrorism, real and imagined. By answering 
questions and addressing concerns, physicians can easily re­
assure patients and reduce the trauma that many families have 
already experienced. Table 129.14 contains a list of suggested 
answers for questions patients are likely to ask. Physicians 
should consider consulting with their local public health of­
ficials for updates and additional information useful for ad­
dressing patient concerns. 

In addition to addressing patient concerns, family physi­
cians play an essential role in addressing symptoms related. 
to trauma from real or imagined events. Patients can suffer 
from posttraumatic stress disorder (PTSD), even if their fam­
ilies and friends are not immediate victims of violent events. 
According to the Diagnostic and Statistical Manual of Men­
tal Disorders, 4th edition (DSM-IV), the first six criteria for 
the diagnosis of PfSD requires patient exposure to a trau­
matic event in which both of the following were present: 

How to Take Care of the 
"Worried-Well" Patient 
The deluge of patient calls following the bioterrorist events 
in October 2001, mostly from the worried well, illustrate how 
family physicians have continued to work on the front lines 
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Table 129.13. Health Effects of Exposure to Lewisite and Mustard-Lewisite Mixture21 

Lewisite and Mustard-lewisite Mixture 

Dermal Pain and skin irritation within seconds to minutes. After exposure to the liquid form, erythema within 
15-30 minutes and blisters within several hours, developing fully by 12-18 hours. Slightly longer re­
sponse times for the vapor. The blister begins as a small blister in the center of the erythematous 
area and expands to include the entire area. 

Ocular Immediate pain and blepharospasm. Edema of conjunctiva of eyelids follows, and the eyes may be 
swollen shut within an hour. High doses can cause corneal damage and iritis. lacrimation, photo­
phobia, and inflammation of the conjunctiva and cornea may occur. 

Respiratory Burning nasal pain, epistaxis, sinus pain, laryngitis, cough, and dyspnea may occur. 
Necrosis can lead to pseudomembrane formation and local airway obstruction. High levels of exposure 

can result in pulmonary edema. 

GI Ingestion or inhalation of lewisite can cause nausea and vomiting. Ingestion of the mixture causes 
severe abdominal pain, vomiting, and hematochezia after 15-20 minutes. 

Cardiovascular Lewisite shock due to increased capillary permeability and subsequent intravascular volume loss, 
hypovolemia, and organ congestion. 

Hepatic 

Renal 

Hematopoietic 

Potential sequelae 

Necrosis due to shock and hypoperfusion. 

Decreased renal function secondary to hypotension. 

Bone marrow suppression. 

Chronic respiratory and eye conditions. 

• The person experienced, witnessed, or was confronted with 
an event or events that involved actual or threatened death 
or serious injury, or a threat to the physical integrity of self 
or others. 

• The person's response involved intense fear, helplessness, 
or horror. In children, this may be expressed instead by dis­
organized or agitated behavior. 

Certainly, these features characterized the public's experience 
with recent terrorist events, including the September 2001 World 
Trade Center attack and the October 2001 anthrax attacks. Fol­
lowing such events, family physicians are likely to see increas­
ing numbers of patients with symptoms related to PfSD. Be­
cause the diagnosis of PfSD may be challenging, family 
physicians will need to have a good understanding of its diag­
nostic features so they can provide the appropriate care or pre­
ventive interventions for people at risk. Fortunately, infonna­
tion is available from the American Academy of Family 
Physicians, including an excellent article on the primary care 
treatment of PfSD,22 and a patient handout available at http:// 
www.aafp.org/afpf2000090J/1035.html. The Web site also in­
cludes additional resources for families traumatized by terrorism. 

Summary 
This chapter has discussed some of the common causes and 
presentations of terrorist caused illness. Clearly, fantily physi­
cians are on the front lines of detecting and responding to bi­
ologic and chemical attacks. Their roles include: 

• Addressing patient concerns about their risks of terrorist­
caused illness 

• Participation in surveillance to detect an attack. This in­
cludes reporting potential exposures and any unusual cases 

or clusters of cases to local and state public health officials 
and law enforcement as necessary. 

• Working with public health officials to identify patients at 
risk of exposure and provide preventive treatment. 

• Working with public health officials to identify patients 
with terrorist-caused disease and providing effective treat­
ment. 

• Educating patients and the community on the risks of bio­
logic and chemical terrorism, and how to protect themselves 
and their families 

• Detecting symptoms of psychological trauma following ter­
rorist events, and providing compassionate counseling and 
treatment to address these symptoms 

In several ways, fantily physicians are particularly well 
suited to respond to terrorism. First, family physicians are 
widely dispersed, in rural and urban areas, making them ac­
cessible for patients wherever terrorist events might occur. 
Second, family physicians provide continuity care, essential 
for the appropriate care of patients and families with ongo­
ing physical and emotional outcomes from violent events. 
Third, family physicians provide comprehensive care, and can 
take care of most of the health problems, including emotional 
issues, facing victims of terrorism. Fourth, family physicians 
understand how to coordinate care for patients, and can refer 
victims of terrorist attacks to other appropriate services as 
necessary. Most importantly, family physicians understand 
how to provide care in the context of family and commu­
nity.23 As the events of September/October 2001 demon­
strated, terrorism affects entire communities, whether or not 
individuals directly experience physical outcomes from the 
attacks. Family physicians, who understand how their patients 
and families interact with their community, can help identify 
and treat problems at the community level. Although horri­
ble, past terrorist events illustrate the pivotal role that family 
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Table 129.14. Common Patient Questions and Suggested Answers 

Question 

What is my risk of getting 
anthrax from the mail? 

How do I know if an item 
of mail is suspicious? 

How should I handle a 
suspicious envelope or 
package? 

Should my family 
purchase gas masks? 

Should my family be 
vaccinated for 
bioterrorist-used 
germs? 

Should my family stockpile 
antibiotics just in case? 

Should r get a laboratory 
test for anthrax? 

Is our water supply safe 
from terrorism? 

What can my family do 
to protect itself? 

Answer 

The current risk of anthrax from exposure to an envelope or other object containing anthrax is 
low, because transmission from secondary aerosolization of anthrax spores is unlikely. Primary 
aerosolization results from the initial release of anthrax, whereas secondary aerosolization is 
due to the agitation (from wind or human activities) of particles that have settled after the pri­
mary release. The particles that have settled tend to be large and require large amounts of en­
ergy to be resuspended in air. Therefore, residue on mail or packages is unlikely to cause any 
additional infections. 

Share the FBI criteria with patients (see page 1109). 

Do not shake or empty the contents of a suspicious package or envelope. 
Do not carry the package or envelope, show it to others, or allow others to examine it. 
Put the package or envelop on a stable surface; do not sniff, touch, taste, or look closely at it 

or any contents that may have spilled. 
Alert others in the area about the suspicious package or envelope. Leave the area, close any 

doors, and take actions to prevent others from entering the area. 
If possible, shut off the ventilation system. 
Wash hands with soap and water to prevent spreading potentially infectious material to face or 

skin. Seek additional instructions for exposed or potentially exposed persons. 
If at work, notify a supervisor, a security officer, or a law enforcement official. 
If at home, contact your local law enforcement agency. 
If possible, create a list of persons who were in the room or area when this suspicious letter or 

package was recognized and a list of persons who also may have handled this package or 
letter. Give the list to both the local public health authorities and law enforcement officials. 

Gas masks are generally ineffective against communicable disease. In addition, they provide 
protection against chemicals only when properly fitted and tested. For complete protection, 
people would have to wear them 24 hours per day, 7 days per week, because we cannot 
predict the time and location of a terrorist attack. Therefore, we do not recommend purchas­
ing gas masks. 

At this time, the risk of vaccine complications and the cost of vaccinating the entire population 
outweigh the benefits of vaccinating everyone in the United States. In addition, only the CDC 
and the military have the vaccines-they are not available in physicians' offices or at local 
health departments. In the case of a terrorist attack, public health authorities and physicians 
will quickly identify people at risk of exposure, and make vaccines and preventive antibiotics 
available to them. 

There are several reasons why public health authorities and most physicians recommend against 
stockpiling antibiotics. Specific antibiotics are effective only against specific infections, and 
we cannot predict which agents terrorists will use. People must take the antibiotics at the 
proper time after exposure for them to be effective, which means that they must know when 
they have been exposed. Antibiotics taken inappropriately can lead to resistant bacteria, 
which can put the entire community at risk. The CDC has stockpiled large amounts of antibi­
otics, and we will make these available immediately to exposed people within 12 hours of 
the recognition of an attack. 

No, and here is why: Nasal swabs and blood tests are inaccurate. 
• You can be exposed and still have a negative test. 
• On the other hand, a positive test does not mean you have inhaled enough germs to get sick. 
Therefore, decisions on whether to give preventive antibiotics must be based upon risk 

assessment rather than testing results. 
Testing is done only as part of the public health investigation into a confirmed or highly 

probable exposure. 
• The decision to test is a public health and law enforcement decision. 
• The public health lab will do the testing only in case of a credible threat. 

Yes. In general, routine water treatment (chlorine, filtering) in our public water systems would 
take care of biologic agents terrorists might place in the system, just as they handle natural 
germs. If terrorists were to add chemical agents, the water would so dilute the chemicals that 
they would pose little threat. 

The best thing for families to do: develop a disaster plan just as they would for natural disasters. 
The disaster plan should include an emergency communications plan, a meeting place, and a 
disaster supplies kit. Parents should check with their children's school to get a copy of the emer­
gency plan of the school. More information is obtainable at the local Red Cross chapter or at the 
Red Cross Web site: http://www.redcross.orglsetvices/disaster!keepsafe!unexpected.html. 
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physicians play, working in partnership with public health 
officials to protect and promote the health of families and 

communities. 
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The production of fully trained family physicians in the 
United States began in 1969 with 15 pilot family practice res­
idency programs. l There were 1754 residents in training in 
164 approved programs by 1973,' and these numbers passed 
7000 in 386 programs only eight years laterin 1981. The num­
ber of residents in family practice residency programs sur­
passed 10,000 in 1996 with a total of 10,102 in 452 programs' 
By 1996 each state, the District of Columbia, and the Com­
monwealth of Puerto Rico had at least one family practice 
residency,4 The number of family practice residencies and res­
idents peaked in 1998 at 475 programs of 10,687 residents' 
By July 2001, 63,930 physicians had completed family prac­
tice residency programs since 1970.5 

Family practice residency programs numbered 469 in July 
2001, and residents in those programs numbered 10,262. The 
first-year fill rate in 2001 was 96.3%, 3399 positions filled of 
a total of 3528 approved first-year positions (Table 130.1)5 

Family practice residency programs in the United States 
differ from those of many other specialties in their utilization 
of community hospitals for a major portion of residency train­
ing. Approximately 84% of family practice residency pro­
grams are based in community hospitals, most of which have 
varying levels of medical school affiliation,3 and 43% of res­
idencies are in institutions in which family practice is the only 
residency.6 

The demographic composition of family practice residency 
classes with regard to sex and minority status has shifted dra­
matically since 1981. Fewer than 10% of residents in train­
ing during each year prior to 1976 were women.2 More than 
30% of residents in training each year were women after 1987 
and more than 40% after 1993.3 By 2001, 47.5% of residents 
in family practice residency programs were women.7 

Since 1973 the American Academy of Family Physicians 
(AAFP) has collected infonnation about the ntinority status 
of family practice residents in training. Residency program 
directors tell the AAFP how many residents in their programs 

are minorities, i.e., black, AsianlPacific Islander, American 
IndianlEskimol Aleut, or Hispanic. (The directors provide 
only the number of ntinorities.) Before 1977, fewer than 10% 
of the residents in training dnring any particular year belonged 
to ntinority groups.' By 2001, 32.0% of family practice res­
idents in training were minorities.7 

The changing demographic composition of residents in 
family practice training programs is a reflection of the chang­
ing composition of students in medical schools. In the 
1975-76 acadentic year, 20.5% of medical students were 
women and this percentage had increased to 42.6% by the 
1997-98 acadentic year. Unfortunately, the growth in the 
number of minority students (with the exception of Asian and 
Pacific Islanders) in each class was modest during the same 
time.8 Although minorities and women constitute higher pro­
portions of the medical student population and residents in 
training during each succeeding year, the overall effect of this 
change is not yet apparent in the composition of family physi­
cians in practice. In 1970, for example, women constituted 
only 4.2% of all physicians in family practice, increasing to 
12.7% in 1980 and 27.3% in 1999' 

During the 1980s, 11% to 13% of graduates from U.S. 
medical schools each year entered a family practice resi­
dency program. to The percentage peaked at 16.6% when 
2634 of 15,894 medical school graduates between June 1996 
and June 1997 were residents in family practice in October 
1997, but declined to 12.8% in October 2000' The per­
centage varied from school to school, but was generally 
higher for medical schools that had a department or division 
of family medicine than medical schools with no organized 
structure for family medicine. The number of medical 
schools with academic departments or divisions of family 
medicine increased rapidly from 1990 to 2000. Approxi­
mately 81 % of medical schools had either a department or 
a division of family medicine in 1990 and the percentage 
increased to approximately 92% in 2000. 11 



Table 130.1. Results of the Annual Survey of Family 
Practice Residency Programs: 2001, American Academy 
of Family Physicians 

Survey item No. 

Programs 
Total accredited programs 469 
Newly accredited programs not yet a 

accepting residents 
Program structure types 

Community hospital-based 24 
Community-based/medical school affiliated 274 
Community-based/medical school-administered 98 
Medical school-based .'>9 
Military program:. 14 

Residents 
Total residents 

First-year residents 
Second-year residents 
Third-year residents 

Total approved first-year positions 
First-ymr fill rate 
Increase/decrease class size by year 

1999-2000 2000-2001 
2002 Class 
2003 Class 
2004 Class 

3,538 3,513 
3,475 

Residency graduates as of July 2001 

Total graduates from family practice residency 
programs since January 1, 1970 

10,262 
3,399 
3,410 
3,453 
3,528 

96.3% 

2001-2002 
3,453 
3,410 
3,399 
3,513 

63,930 

Source: Report on survey of 2001 graduating family practice 
residents. leawood, KS: American Academy of Family Physi­
cians, reprint 150. Reprinted with permission. 

Practice Patterns of 
Residency Graduates 
One of the signature characteristics of family practice resi­
dency graduates is an apparent commitment to remain in fam­
ily practice. Of all graduates of Accreditation Council on 
Graduates Medical Education (ACGME) accredited family 
practice residencies between 1969 and 1993,91% identified 
themselves as practicing family practice in January 1994. 12 

These data provide excellent evidence that family practice res­
idencies produce doctors who continue to provide primary 
care services and therefore contribute to access to primary 
health services in the United States. 

Graduates of family practice residency programs practice 
in a variety of practice arrangements and choose communi­
ties of varying populations. More than 10% of graduating fam­
ily practice residents during each year prior to 1988 entered 
solo practice. For each year after 1988 fewer than 10% of 
graduating family practice residents chose to practice alone, 
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those who did not complete a family practice residency pro­
gram were more than twice as likely to have a solo practice 
as graduates of family practice residency programs: 41 % to 
16%, respectively. 3 It is worthy of note that an American fam­
ily practice residents have their ambulatory training in a group 
practice environment. 

Family physicians settle in communities that represent the 
spcctrum of size and location of communities in the United 
States. Approximately 37% of graduates in 200l located in 
towns of less than 25,000 in population and 17% settled in 
large metropolitan areas of more than 500,000 population 
(Table 130.3)" 

Ambulatory Practice of Family 
Physicians Compared to Other 
Generalist Physicians 
The Unitcd States Department of Health and Human Services, 
National Center for Health Statistics compiles data compar­
ing the ambulatory practice patterns of various specialties. 
The data are collected in the annual (since 1989) National 
Ambulatory Medical Care Survey (NAMCS). The survey 
measures characteristics of visits to the offices of nonfeder­
ally employed physicians classified by the American Medical 
Association (AMA) or the American Osteopathic Association 

Table 130.2. Practice Arrangements of 2001 
Graduating Residentsa 

No. of 
reporting 

Practice arrangements graduates 

Family practice group 906 
Multispecialty group 294 
Two-person family practice 213 

group (partnership) 
Solo 139 
Practice arrangement 187 

not specified 
Military 128 
Teaching 42 
U.S. Public Health Service 29 
Emergency room 68 
Hospital staff 82 
Research 4 
Administrative 2 
Further training or fellowship 105 

in family practice 
Further training or fellowship 49 

in another specialty 
None of the above 80 
Total 2,328 

Percent of 
total reporting 

graduates 

38.9 
12.6 
9.1 

6.0 
8.0 

5.6 
1.8 
1.3 
2.9 
3.5 
0.2 
0.1 
4.5 

2.1 

3.4 
100.0 

and fewer than 6% bctwcen 1995 and 2001. The percentage '"The number of "practice arrangements" responses exceeds the 
of graduates choosing a family practice group increased from number of reporting graduates (2045) because of multiple re-
20% in 1984 to 39% in 2001 (Table 130.2).13 Without ques- sponses. 

tion, the major trend among graduates is to enter group prac- Source: Report on survey of 2001 graduating family practice 
tice rather than solo practice, unlike the general practitioners residents. Leawood, KS: American Academy of Family Physi­
of previous years. Of all family physicians practicing in 2000, cians, reprint 155aa. Reprinted with permission. 
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Table 130.3. Distribution of 2001 Graduating Residents by Community Size 

Reporting graduates 

Character and population of community No. % Cumulative % 

Rural area or town «2,500) 
Not within 25 miles of large city 79 4.0 4.0 
Within 25 miles of large city 36 1.8 5.8 

Small town (2,500-10,000) 
Not within 25 miles of large city 194 9.8 15.6 
Within 25 miles of large city 130 6.6 22.2 

Small city (10,000-25,000) 
Not within 25 miles of large city 138 7.0 29.2 
Within 25 miles of large city 151 7.6 36.8 

Medium city (25,000-100,000) 306 15.5 52.3 
Suburb of small metropolitan area 87 4.4 56.7 
Small metropolitan area (100,000-500,000) 239 12.1 68.8 
Suburb of large metropolitan area 273 13.8 82.6 
large metropolitan area (500,000 or more) 208 10.6 93.2 
Inner city/low income area (500,000 or more) 135 6.8 100.0 
Total 1,976 100.0 

Source: Report on survey of 2001 graduating family practice residents. leawood, 1<5: American Academy of Family Physicians, 
reprint 155aa. Reprinted with permission. 

(AOA) as being in office-based patient care. Internists who 
do not indicate a subspecialty are considered in this discus­
sion to be general internists. All pediatricians are included in 
this discussion regardless of whether they have a subspecialty 
within pediatrics.14 

During the 12-month period from December 29, 1998 thmugb 
December 27, 1999, patients made an estimated 756.7 million 
ambulatory visits to nonfederally employed office-based physi­
cians (Table 130.4). Visits to family physicians aocounted for 

22.5% of ambulatory visits (170.6 million), of which 17.9% 
(30.6 million) were to doctors of osteopathy. 15 The members of 
the osteopathic medical pmfession are designated as ''physicians 
and surgeoos, 00." They are qualified to render complete health 
care. Osteopathic medicine is a complete system of medical care 
with a philosophy that combines the needs of the patient with 
the current practice of medicine, surgery, and obstetrics. Os­
teopathic philosophy also emphasizes the interrelationship of 
structore and function, as well as the body's ability to heal it-

Table 130.4. Distribution of Office Visits by Physician Specialty and Professional Identity, United States, 1999 

Office visits: no. (in thousands) 

Doctor of Doctor of Percent 
medicine osteopathy Total of total 

All visits 709,071 47,663 756,734 100.0 
Physician specialty 

General and family practice (GFP) 140,003 30,568 170,571 22.5 
Internal medicine (lM)a 133,624 1,983 135,607 17.9 
Pediatrics (PO) 71,187 2,858 74,045 9.8 
Obstetrics and gynecology (OBG) 57,998 1,520 59,518 7.9 
Ophthalmology (OPH) 51,165 - b 51,165 6.8 
Orthopedic surgery (OR5) 38,925 1,591 40,516 5.4 
Dermatology (D) 30,797 1,907 32,704 4.3 
Psychiatry (P) 21,791 555 22,346 3.0 
General surgery (G5) 20,127 1,047 21,174 2.8 
Urology (U) 17,415 - b 17,415 2.3 
Cardiovascular diseases (CD) 16,547 - b 16,566 2.2 
Otolaryngology (OTO) 16,254 - b 16,369 2.2 
Neurology (N) 8,298 - b 8,298 1.1 
All other specialties 84,941 5,499 90,440 12.0 

Professional identity 
Doctor of medicine (M.D.) 709,071 93.7 
Doctor of osteopathy (D.O.) 47,663 6.3 

aGeneral internal medicine. 
brhe estimated number was greater than 30% of the relative standard error or based on fewer than 30 cases in a survey sample. 

Source: U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention Na-
tional Center for Health Statistics, 1999 data. ' 
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Table 130.S. Office Visits by Sex and Age of Patients to All Physicians and Selected Specialties: United States, 1999 

Office visits (no. in thousands) 

Patient age (years) All physicians GFP PD 1M-' OB 

Total 7.16,734 170,571 74,045 135,607 59,518 
Under 3 years 44,506 6.589 31.290 1.973 - b 

3-17 years 91,121 21.034 40.141 3,3.16 1,3.11 
18-24 years 40.983 10,906 b 4,0.14 10,566 
25-44 years 186.022 48.932 - b 29,415 32,172 
45-64 years 201,911 47,793 - b 44.008 11.342 
65-74 years 92.642 17.629 24,725 2,013 
75 years and over 99 • .148 17,687 28.076 1.909 
Male, total 311.168 73.039 38,803 56,78.1 _b 

Under 3 years 23,279 2,949 16,904 - b - b 

3-17 years 46,532 10.456 20,915 1,446 - b 

18-24 years 13,031 4.159 - b 2,290 - b 

2S-44 years 66,938 20.169 - b 13,327 - b 

45-64 years 82.487 20,589 19,125 
65-74 years 40,973 8,123 10,289 
75 years and over 37.926 6,593 9.450 
Female, Total 445.566 97,532 35.242 78.822 59.518 
Under 3 years 21.227 3,641 14,386 1,11.1 - b 

3-17 years 44,589 10 • .177 19,206 1,910 1,351 
18-24 years 27,952 6,747 - b 1.765 10,.166 
25-44 years 119.084 28,763 16.087 32.172 
45-64 years 119,424 27,204 24,883 11,342 
65-74 years 51.669 9,506 14,436 2,013 
75 years and over 61.621 11.094 18,626 1,909 

See Table 130.4 for abbreviations. 

dGeneral internal medicine. 

bThe estimated number was greater than 30% of the relative standard error or based on fewer than 30 cases in a survey sample. 

Source: U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, Na­
tional Center for Health Statistics, 1999 data, unpublished. 

self. 16 The AOA and the American College of Osteopathic Fam­
ily Physicians (ACOFP) are the two professional organizations 
of osteopathic physicians that are relevant to this discussion. 
Currently, there are 19 AOA-accredited colleges of osteopathic 
medicine in the United States.16.l7 

Family physicians had more ambulatory visits than general 
internists among adults 18 to 64 years, 107.6 million (25.1 %) 
compared to 77.5 million (18.1 %). Family physicians and 
general practitioners had more ambulatory visits than obste­
trician/gynecologists among women age 45 and older, 47J:5 
million (20.5%) compared to 15.3 million (6.6%). Fami.ly 
physicians had 20.3% (27.6 million) of visits by children and 
adolescents from birth to age 17, compared to 52.7% of vis­
its (71.4 million) to pediatricians (Table l30.5). When the 
teenage years of 13 to 19 are examined, 28.5% of ambulatory 
visits were to family physicians, 18.7% to pediatricians. and 
52.8% to all other physicians. IS 

Reason for Office Visit 
When categorizing the principal reason for patient visits to 
offices of primary care physicians, one sees that many of the 
most common reasons and symptoms are presented more of­
ten in the offices of family physicians than other generaList 
specialties (Table 130.6). The same can be said for the most 
common diagnoses Crable 130.7).15 

Tests and Procedures 
One or more diagnostic or screening service was ordered or 
perlormed during approximately 81.8% of office visits to fam­
ily physicians. Blood pressure tests were given in 67.8% of 
all office visits, urinalysis in 9.8%, skin examinations in 8.0%, 
and x-rays in 6.1% (Table 130.8).15 

Approximately one in four visits (25.7%) to family physi­
cians resulted in one or more pharmacologic agents ordered 
or provided. 1S 

Preventive and Therapeutic Services 
Nearly one in three, 31.2%, of visits to family physicians in­
cluded some form of preventive or therapeutic service ordered 
or provided. Diet and nutrition counseling wa<i included in 14.9% 
of visits to family physicians, exercise counseling in 11.2%, and 
tobacco use/exposure counseling in 4.0%. Physiotherapy was or­
dered or provided in 3.3% of visits (Table 130.9).15 

Disposition, Follow-Up, and 
Duration of Visit 
The patient was scheduled to return at a specified time in 
45.0% of visilS to family physicians, and 38.2% to return if 
needed. The family physician referred the patient to another 



Table 730.6. Office Visits by 20 Most Frequent Principal Reasons for Visit to Family Physicians: United States, 1999 

No. of visits (in thousands) 

To all To To To To To To 
Principal reason for visit of patient specialties M.D. GFP D.O. GFP all GFP all PD all 1M' all OBG 

Total 756,734 140,003 30,568 170,571 74,045 135,607 59,518 
General medical examination 46,039 9,972 1,912 11,884 6,651 13,091 6,997 
Cough 20,654 6,133 1,471 7,604 6,387 4,346 _b 

Symptoms referable to throat 15,315 4,796 1,243 6,039 4,134 2,888 - b 

Progress visit 33,975 3,669 667 4,336 - b 9,859 - b 

Hypertension 11,130 3,440 - b 4,026 5,615 - b 

Back symptoms 10,482 2,732 1,244 3,976 - b 2,322 - b 

Stomach and abdominal pain, cramps, 10,077 2,857 - b 3,466 - b 2,603 - b 

and spasms 
_b _b Headache (excludes migraine and sinus) 8,599 2,600 845 3,445 1,333 

Medications (excludes allergy and injections) 9,284 2,460 962 3,422 _b 1,987 _b 

Sinus problems 7,506 2,793 _b 3,262 _b 2,083 _b 

Blood pressure test 6,789 2,425 _b 3,022 - b 2,497 _b 

Head cold, upper respiratory infection 6,767 2,090 845 2,935 1,517 1,557 _b 

(coryzal 
_b _b Skin rash 10,446 2,395 2,888 2,128 1,401 

Earache, or ear infection 11,047 2,060 732 2,792 4,865 1,543 _b 

Diabetes mellitus 8,400 2,408 _b 2,408 _b 2,712 _b 

Low back symptoms 9,186 1,747 _b 2,384 - b 1,543 _b 

Fever 9,963 1,738 _b 2,346 6,005 - b _b 

Knee symptoms 11,778 2,055 _b 2,055 - b 1,658 _b 

Nasal congestion 9,067 1,434 _b 2,051 2,675 1,602 _b 

Physical exam required for school or 3,634 1,600 _b 2,040 _b _b _b 

employment 

See Table 130.4 for abbreviations. 

ilGeneral internal medicine. 

b'fhe estimated number was greater than 30% of the relative standard error or based on fewer than 30 cases in a survey sample. 

Source: U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, Na-
tional Center for Health Statistics, 1999 data. 

rable 130.7. Office Visits br 20 Most Frequent Principal Diagnoses by Family Ph)'5icians: United States, 1999 

To No. of visits (in thousands) 

all To To To To To To 
Principal diagnosis specialties M.D. GFP D.O. GFP all GFP PD 1M' OBG 

Total 756,734 140,003 30,568 170,571 74,045 135,607 59,518 
Essential hypertension 31,962 10,164 2,434 12,598 _b 14,075 _b 

Acute URis of multiple or unspecified sites 17,691 6,708 1,397 8,105 6,764 1,999 _b 

General medical examination 13,405 4,740 755 5,495 _b 2,460 3,382 
Diabetes mellitus 19,585 3,980 1,081 5,061 _b 8,537 _b 

Chronic sinusitis 10,797 4,306 _b 4,924 1,498 2,538 _b 

Health supervision of infant or child 22,626 2,905 902 3,807 18,000 _b - b 

Bronchitis, not specified as acute or chronic 8,083 2,487 692 3,179 1,295 2,861 _b 

General symptoms 9,008 2,717 _b 3,178 _b 2,421 - b 

Disorders of lipOid metabolism 7,788 2,495 _b 2,851 _b 4,015 _b 

Special investigations and examinations 14,609 2,569 _b 2,777 _b 1,215 6,539 
Acute pharyngitis 7,835 1,609 1,131 2,740 2,303 1,776 _b 

Contact dermatitis and other eczema 7,590 2,254 _b 2,651 _b _b _b 

Suppurative unspecified otitis media 11,843 1,688 912 2,600 7,427 _b _b 

Sprains and strains of other and unspecified 5,624 1,555 901 2,456 _b _b _b 

harts of back 
at er and unspecified disorders of back 8,627 1,978 _b 2,419 _b 2,349 _b 

Other disorders of urethra and urinary tract 7,111 1,941 _b 2,350 _b 1,615 _b 

Influenza 4,027 2,074 _b 2,322 _b _b _b 

Allergic rhinitis 16,662 1,476 _b 1,866 _b 2,923 _b 

Depressive disorder, not elsewhere classified 6,461 1,552 _b 1,844 _b 1,552 - b 

Normal pregnancy 16,402 1,453 _b 1,838 _b - b 14,508 

See Table 130.4 for abbreviations. 
ilGeneral internal medicine. 

bfhe estimated number was greater than 30% of the relative standard error or based on fewer than 30 cases in a survey sample. 

Source: U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, Na-
tional Center for Health Statistics, 1999 data. 
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Table 130.8. Office Visits by Screening/Diagnostic Service(sl/ Tests and Procedures Performed or Ordered: 
United States, 1999 

No. of visits (in thousands) 

Diagnostic/screening services All specialties M.D. GFP D.O. GFP All GFP PD 1Mb OBG 

Total visits 756,734 140,003 30,568 170,571 74,045 135,607 59,518 
Visits with a service 556.636 114,075 25,503 139,578 31,597 113,289 53,389 
Visits without a service 200,()q7 25,928 5,065 30,993 42,448 22,318 6,129 

Examinations reported 
Breast 48,835 7,538 1.039 8,577 1,566 7,327 23,277 
Pelvic 49,720 6,043 1,016 7,059 1,225 5,216 33,347 
Rectal 30,575 5,588 1,065 6,653 6,333 9,420 
Skin 75,557 12,545 1,143 13,688 5,286 11,230 5,944 
Visual acuity 59,267 1,484 798 4,282 3,696 2,541 1,960 
Glaucoma 29,055 
Hearing 12,395 1,721 313 2,036 3,229 2,418 

Tests and measurements reported 
Blood pressure 339,342 94,967 20,74.1 115,710 9,909 98,853 39,243 
Strep 10,908 2,946 3,577 5,180 - . - . 
Pap 26,771 4,288 990 5,278 - . 1,874 19,264 
Urinalysis 62,240 14,478 2,239 16,717 4,244 11,462 14,166 
Pregnancy 3,061 2,021 
PSA test 9,640 2,437 2,752 3,015 
Blood lead level 1,631 -
Cholesterol 27,035 6,578 856 7,434 13,799 
HIV serology 2,307 1,167 
Other STD test 3,322 2,536 
Hematocrit/hemoglobin 43,452 8,970 1,022 9,992 6,230 13,895 2,953 
Other blood test wI,on 22,172 4,422 26,594 2,947 39,095 7,291 
EKG test 22,593 3,559 4,116 9,429 

Imaging 
X-ray 51,918 8.688 1,755 10,443 1,939 9,551 - , 
CT scan/MRI 12,778 1,720 1,959 1.749 
Mammography 12,733 2,530 - 3,101 2,497 5,758 
Ultrasound 16,609 1.682 2,298 2,390 5,674 

Other diagnostic/screening services 102,860 12,224 4,008 16,232 7,377 15,715 7,082 

See Table 130.4 for abbreviations. 

aThe sum of the diagnostic/screening services exceeds the total number of visits because more than one service could be per-
formed or ordered per visit. 

hC:;eneral internal medicine. 

Cfhe estimated number was greater than 30% of the relative standard error or based on fewer than 30 cases in a survey sample. 

Source: U.S. Department of Health and Human Services, Centers for Disease Control ilnd Prevention, National Center for Health 
Statistics, 1999 data. 

physician in 6.3% of visits. Visits to family physicians re­
sulted in hospitalization in less than 1 % of visits. 15 

The average duration of an office visit in which the physi­
cian had direct contact with the patient was 19.3 minutes for 
all specialties, 17.7 minutes for family physicians, 15.4 min­
utes for pediatricians. 20.7 minutes for general internists, and 
17.9 minutes for obstetricians/gynecologists. IS 

In the late 1990s significant investigation was done by Kurt 
Stange and coileagues 1R in which the actual physician patient 
encounter was directly observed by a trained observer. Among 
the findings from the Direct Observation of Primary Care 
(DOPC) work was the detennination that prevision of care to 
a second family member is relatively common in family prac­
tice even when that family member was not present during 
ottice visit. Care was provided to a nonpresent patient during 
18% of observed outpatient visits. 

The nature of care provided for patients has changed over 
the past 40 years by virtue of new technology and other med-

ical advances. However, there was little change between 1961 
and 2001 regarding the proportion of patients who visited a 
physician's office relative to those who are admitted to an ac­
ademic medical-center hospital. In both 1961 and 2001 al­
most 25% of the American population visited a physician's 
office but less than one person in 1000 is admitted to the hos­
pital of an academic medical center. 19 

Method of Payment 
Physicians in the United States can expect payment from sev­
eral sources. In 1999 family physicians were the attending 
physician in 18.8% of all office visits in which one source of 
payment was Medicare, 25.5% of all office visits in which one 
source of payment was Medicaid, and 23.2% of all office vis­
its in which one source ot" payment was private insurance (Table 
130. to). 15 
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Table 130.9. Office Visits by Preventive{fherapeutic Service(s)' Performed or Ordered: United Stat.s 1999 

No. of visits (in thousands) 

Preventive!Therapeutic Services All specialties M.D. GFP D.o. GFP GFP PD 1Mb OBG 

Total visits 756,734 140,003 30,568 170,571 74,045 135,607 59,518 
Visits with a service 242,946 43,555 9,702 53,257 20,342 50,414 
Visits without a service 513,788 96,448 20,866 117,314 53,703 85,193 36,430 
Counseling/education 

Diet and nutrition counseling 103,885 21,312 4,142 25,454 13,801 33,861 11,006 
Exercise counseling 74,005 16,683 2,425 19,108 3,510 24,208 5,880 
HIV/STD transmission counseling 5,034 1,803 - , 1,875 - , 1,241 - , 
Family planning/contraception counseling 8,428 1,993 - , 2,211 - , - , 4,595 
Prenatal counseling 8,399 1,180 - , 1,298 -' - , 7,044 
Breast self examination counseling 10,089 2,357 - , 2,718 - , 1,872 3,879 
Tobacco use/exposure counseling 21,717 6,114 780 6,894 1,614 9,121 -' 
Growth and development counseling 16,034 1,869 - , 2,260 11,052 1,304 -' 
Mental health counseling 16,631 2,560 - , 2,748 -' 4,741 - , 
Stress management counseling 17,320 2,978 - , 3,266 - , 6,972 -' 
Skin cancer prevention counseling 14,611 1,404 -' 1,506 1,630 
Injury prevention counseling 22,842 3,656 - , 4,086 6,929 2,246 -' 

Other therapy , , , , Psychotherapy 20,711 - - - - 3,371 -' 
Psychopharmacotherapy 18,279 -' - , -' - , 1,656 -' 
Physiotherapy 26,343 3,658 1,929 5,587 - , 3,085 -' 
Complementary 2,922 - , - , 1,025 - , -' -' 

Other therapeutic and preventive therapy 24,878 3,356 682 4,038 1,688 3,526 1,682 

See Table 130.4 for abbreviations. 

aNumber of individual visits exceeds the number of all services because more than one service could be provided at each visit. 

bGeneral internal medicine. 

'The estimated number was greater than 30% of the relative standard error or based on fewer than 30 cases in a survey sample. 

Source: U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, Na­
tional Center for Health Statistics, 1999 data. 

Hospital Admission Privileges 
Most family physicians in the United States spend most of 
their professional time working in their ambulatory setting, 
whether that be a group practice or as solo physician in a med­
ical office. However, most family physicians in the United 
States also have part of their practice in the hospital and ad-

mit selected patients from the ambulatory setting to the hos­
pital setting and provide care for those patients in the hospi­
tal. In recent years there is an emerging trend in the United 
States toward "hospitalists," physicians who spend most of 
their time in the hospital taking care of patients admitted by 
other physicians. Hospitalists may be family physicians. in­
ternists, or other physicians. There is mixed opinion as to 

Table 130.10. Office Visits to All Physicians and Selected Specialties by Expected Source of Payment: United States 1999 
No. of visits (in thousands) 

Expected source of All 
paymentsa specialties GFP PD 1Mb 

Total visits 756,734 170,571 74,045 135,607 
Private insurance 417,620 96,915 53,750 64,956 
Medicare 156,720 29,396 41,176 
Medicaid 56,809 14,496 12,232 8,236 
Worker's compensation 15,639 2,597 -' -' 
Self-pay 40,658 12,108 3,272 3,151 
No charge 7,194 - , - , -' 
Other source of pay 35,616 6,856 1,923 10,384 
Unknown source of pay 14,627 4,447 4,344 
Not reported 11,851 3,386 2,032 2,589 

See Table 13004 for abbreviations. 
aMore than one source of payment can be reported; the sum of the sources exceeds the number of visits. 
hGeneral internal medicine. 

OBG 

59,518 
42,749 

3,670 
6,322 
-' 

2,131 
-' 

2,514 
-' 
-' 

'The estimated number was greater than 30% of the relative standard error or based on fewer than 30 cases in a survey sample. 

Source: U.S. Department of Health and Human Services, Public Health Service, Centers for Control and Prevention, National 
Center for Health Statistics, 1999 data. 



Table 130.11. Types of Patient Care in Family Physicians'a 
Hospital Practices, by Urban/Rural Area, May 2000 

Percentage 

Privilege Total Urban Rural 

Obstetrics 
Routine delivery 23.3 22.5 25.5 
Forceps delivery 9.9 9.3 11.7 
High risk 8.2 7.7 9.5 
C-sections 5.1 4.9 5.7 
VBAC 16.3 15.5 18.6 
Augmentation 19.8 15.0 22.3 
Induction 19.0 18.0 21.9 

Dilatation and curettage 12.0 11.3 14.2 
Tubal ligation 5.6 5.3 6.5 
Vacuum extraction 18.0 16.9 21.5 
Surgery 

Assisting 26.2 26.1 26.5 
Minor 36.8 36.3 38.5 
Major 3.6 3.3 4.7 

Coronary care unit 48.0 49.1 44.5 
Intensive care unit 51.9 53.2 48.0 
Emergency room 59.3 59.8 58.1 
Psychiatry 37.3 38.4 34.2 
Newborn care 62.3 63.4 58.9 
Attend at C-section 30.7 30.1 32.4 
Neonatal ICU 5.7 5.6 5.9 
Interpret ECGs 35.3 35.7 34.0 
Gastroenterologic 

Flexible sigmoidoscopy 28.8 29.1 27.9 
Colonoscopy 3.3 3.3 3.4 
EGD 3.5 3.1 4.7 

Colposcopy 17.2 17.6 16.0 

alncludes only active member respondents of the American 
Academy of Family Physicians. 
Source: American Academy of Family Physicians Practice Pro­
file Survey I, May 2000. Reprinted with permission. 

whether patient care is best served by family physicians pro­
viding their own care to their patients when hospitalized ver­
sus turning the care of their patients over to hospitalists when 
hospitalization is necessary. All physicians in all specialties 
must apply to officials of each hospital to gain privileges to 
care for patients in the hospital setting. 

The AAFP surveys its members each year to ascertain the 
extent of their hospital practices and their satisfaction with 
their hospital privileges. Although family physicians practice 
primarily in office settings, approximately 86% of active 
members of the AAFP had hospital admission privileges in 
May 2000. Approximately 85% of those physicians indicated 
that they considered their privileges to be "generally about 
right.'" The types of privileges held by family physicians var­
ied by census division, and by urban-rural settings (Table 
130.11). In May 2000 the percentage of family physicians in 
each census division with hospital admission privileges 
ranged from a high of 92.3% in the West North Central Di­
vision (Iowa, Kansas, Minnesota, Missouri, Nebraska, and the 
Dakotas) to a low of 79.2% in the East South Central Divi­
sion (Alabama, Kentucky, Mississippi, and Tennessee).3 

A higher proportion of family physicians in the West North 
Central Division had privileges in routine obstetric care and 
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most of the more complicated obstetric care than family physi­
cians in other census divisions. The majority of family physi­
cians who did not have obstetrical privileges of any kind in­
dicated that they did not want the privileges.3 

Family physicians in the nonmetropolitan areas of each 
census division were more likely to have hospital privileges 
with more procedures than their urban counterparts.3 

Conclusion 
From late in the 1980s through the late 1990s the specialties 
of family practice, general internal medicine, and general pe­
diatrics experienced a resurgence of interest from several 
quarters. The United States government's Council on Gradu­
ate Medical Education called for more generalist physicians.20 

Major medical organizations such as the AMA and Associa­
tion of American Medical Colleges analyzed the need for in­
creased access to medical care in the United States and made 
similar pronouncements about the need for more generalist 
physicians.21,22 Major national health-oriented foundations 
increased their efforts toward this end in both philanthropy 
and analysis of the nation's health care needs. The AAFP, af­
ter a detailed study and periodic reviews of population and 
work-force trends, set forth recommendations in 1998 to 
achieve a family physician supply of 35.1 M.D. family physi­
cians per 100,000 population by the year 2015. To reach that 
goal it is necessary to produce 3332 to 3682 M.D. family 
physicians per year by ACGME-accredited family practice 
residencies. The academy recommends that 50% of physi­
cians completing their training in the United States practice 
as generalists and that 50% of those generalists be family 
physicians.23 

Partly in response to these stimuli, and partly in response 
to the importance of gatekeeper generalists in managed care 
payers, family practice was attractive to medical students, res­
idency programs multiplied, and the number of family prac­
tice residents increased through the mid-1990s. 

Although the number of family practice residencies and 
family practice residents increased through the mid-1990s, 
during 1999 through 2001 the number of residency positions 
and the number of family practice residents declined. The 
number of first-year family practice positions filled in 1998 
was 3575 compared to 3399 in 2001. Reasons for the decline 
over the past 4 years are under analysis and multifactorial, 
among them being a series of changes in the managed care 
environment in the United States during the past few years. 
It should be noted, however, that there remain more family 
practice residency positions available and fuled in 2001 than 
in most previous years and family practice remains the most 
prominent specialty choice among medical students seeking 
a career in primary care.24 
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131 
Chronology of the Evolution 
of Family Practice as a Specialty 
in the United States 

Robert B. Taylor 

Year Event 

1900 At least 80% of American physicians were general 
practitioners: one general practitioner for every 
600 people. 

1910 Publication of the Flexner Report by the Carnegie 
Foundation, with cooperation of the American 
Medical Association (AMA) 

1940 Generalists comprised 76(10 of private medical 

1941 

1946 

1947 

1950 

1958 

practitioners: 

1950-62% of practitioners were generalists 
1960-45% of practitioners were generalists 
1970-21% of practitioners were generalists 

AMA petitioned to approve a general practice 
specialty board. 

General Practice Certifying Board proposed in 
American Medical Association (AMA) House 
of Delegates. 

Section on General Practice of the AMA organized. 

American Academy of General Practice (AAGP) 
founded by a small group (no more than 150) 
of family physicians meeting in Atlantic City, 
New Jersey. 

First residency training programs in general 
practice established. 

Publication of journal GP. 

Family Health Foundation of America 
incorporated. 

Significance 

General practice was the predominant model of 
medical care. 

Prompted changes in methods and quality of 
medical education: premedical education, 
biomedical research, and postgraduate training. 

Decline of general ism paralleled the rise of 
specialty practice. 

Request refused. 

First call for a certifying board for generalists. 

An early organization of generalists with 
nationwide representation. 

First major medical organization to require 
continuing medical education as a condition of 
membership. 

Signified need for post-graduate generalist training 
beyond the internship year. 

First scientific journal for generalists. 

Early funding for conferences on family medicine 
education. 
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Year Event 

1960 American Board of General Practice formed. 

1964 19% of u.S. medical graduates entered general 
practice. 

American Board of Family Practice Advisory 
Group formed. 

1965 National Family Health Conference sponsored 
by Family Health Foundation of America. 

1966 Report of Citizens' Commission on Graduate 
Medical Education: The Graduate Education of 
Physicians (Millis Commission Report). 

Report of the Ad Hoc Committee on Education 
for Family Practice of the Council on Medical 
Education: Meeting the Challenge of Family 
Practice (Willard Commission Report). 

1967 Formation of Society of Teachers of Family 
Medicine (STFM). 

1969 STFM published Family Medicine Times 
(FMn. 

American Board of Family Practice (ABFP) 
founded. 

Recognition of family practice as a specialty 
February 6, 1969, based upon approval of the 
Liaison Committee for Specialty Boards. 

Fifteen approved family practice residencies in 
the U.S. 

1970 First examination by ABFP. 

1971 American Academy of General Practice 
changed its name to American Academy of 
Family Physicians (MFP). 

1972 MFP fellowships first awarded. 

First meeting of North American Primary Care 
Research Group (NAPCRG). 

WONCA (World Organization of Family 
Doctors) formed. 

1973 Publication of Family Practice (Conn, Rakel, 
Johnson, editors). 

First National Conference of Family Practice 
Residents and Student Members. 

1974 Journal of Family Practice began publication. 

Significance 

First effort to obtain general practice board status. 

Continued decline in numbers of general 
practitioners. 

Developed objectives for the American Board of 
Family Practice (see 1969). 

Studied unmet needs of American family for 
comprehensive health care, what practitioner can 
meet this need, and how he or she can best be 
trained. 

Identified fragmentation in health care and proposed 
concept of a "primary physician.'f 

Recommended training of a ilfamily physician,l! 

First organization of family medicine educators. 

First publication (newsletter) for family medicine 
educators. 

Organized as official certifying board for the new 
specialty. 

The 20th American medical specialty. 

Model graduate training programs established. 

Successful candidates sitting for 1970 and 1971 
examinations became charter diplomates. 

The Academy recognized shift in emphasis to family 
practice. 

Recognized lIinterest and participation in special 
educational programs designed to enhance 
professional competence and the quality of health 
care provided to the people of America." 

Forum for presentation of family practice research 
results. 

Worldwide organization begins with 18 members. 

First major family practice textbook. 

First national meeting of family practice trainees. 

First family practice peer-reviewed journal. 
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Year Event 

Medical students and residents gain seats in 
AAFP Congress of Delegates. 

1975 Residency Assistance Program (RAP) initiated. 

STFM Foundation formed. 

1976 First recertification examination by ABFP. 

Publication of the Virginia Study in the Journal of 
Family Practice. 

1977 Doctors Ought to Care (DOC) founded. 

1978 Publication of Family Medicine: Principles and 
Practice, 1 st edition (Taylor, editor; 
Buckingham, Donatelle, lacott, Rosen, 
associate editors), 

Practice eligible route to ABFP certification 
expired. 

Association of Departments of Family Medicine 
established. 

1979 End of first decade as a specialty: 
Residency training programs: 364 
FP residents in training: 6531 
Members of AAFP: 43,956 
Diplomates of ABFP: 22,246 

Family Medicine Teacher established. 

1980 26% of active allopathic practitioners were 
generalists. 

Graduate Medical Education National Advisory 
Committee (GMENAC) report published. 

19B1 Family Medicine Teacher became Family 
Medicine. 

Family Practice Research Journal began 
publication. 

1982 Report of the Study Group on Family Medicine 
Research: Meeting the Challenge of Research in 
Family Medicine. 

1983 Publication of Family Medicine: Principles and 
Practice, 2nd edition (Taylor, editor; 
Buckingham, Donatelle, lacott, Rosen, associate 
editors). 

Significance 

First major specialty to reorganize medical student 
and resident delegates. 

Family medicine educators develop guidelines and 
offer consultation to family practice residency 
training programs. 

The charitable arm of STFM. 

First recertification examination by any medical 
specialty. 

First major report of doctor-patient contacts in 
family practice. 

Championed positive health strategies for the 
clinic, classroom, and community. 

Second major family practice textbook, 

Candidates for the ABFP certification 
examination subsequently must have 
satisfactorily completed a 3-year approved family 
practice residency. 

First organization of family medicine academic 
units. 

Continuing growth of the specialty. 

Official journal of STFM. 

Beginning upward trend in number of generalists, 

liNear balance" of general practitioners/family 
physicians vs. need was predicted for 1990; no 
change recommended for family practice 
residencies, 

Society's publication becomes an academic journal. 

Third academic journal in family practice. 

Documented past achievements and current status; 
indicated future directions in family medicine 
research. 

Principles and practice of discipline integrated as 
"Family Medicine Content" 
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Year Event 

1984 Conjoint meeting of STFM and NAPCRG. 

Significance 

First joint assembly of family medicine educators 
and researchers. 

Keystone I Conference held at Keystone, Colorado. A time for FP leaders to meditate and reflect. 

1985 Liaison Committee on Medical Education 
(LCME) report Functions and Structure of a 
Medical School called for predoctoral training 
"necessary to enter graduate medical education 
programs in family medicine. II 

FM student interest groups established at U.S. 
medical schools. 

1986 Family Practice redefined by AAFP and ABFP. 

More than 20,000 physicians were graduates of 3-
year family practice residencies. 

"Michigan lawsuit" won in United States 
Supreme Court after 10-year battle. 

1987 First Leadership Skills Development Conference 
held by the AAFP. 

1988 Journal of the American Board of Family 
Practice began publication. 

More than half of all AAFP members were 
certified by ABFP (26,500 ABFP diplomates!. 

Keystone II Conference held in Keystone, 
Colorado. 

First examination for Certificate of Added 
Qualifications (CAQ) in Geriatric Medicine. 

Publication of Family Medicine: Principles and 
Practice, 3rd edition. (Taylor, editor; 
Buckingham, Donatelle, Johnson, Scherger, 
associate editors). 

1989 Anniversary of 20 years as a specialty: 
384 residency training programs 
7,392 FP residents in training. 

New active members of AAFP required to be 
residency trained family physicians. 

Association of Family Practice Residency 
Directors (AFPRD) formed. 

1990 President George Bush signed into law Medicare 
Physician Payment Reform based on Resource 
Based Relative Value Scale (RBRVS). 

AMA adopted policy that every U.S. medical 
school should have a family practice 
department. 

33% of active allopathic physicians were 
generalists. 

Official recognition of need for medical schools to 
present family medicine knowledge, skills, 
attitudes, and behaviors. 

Emphasis on recruitment of medical students to 
careers in family practice. 

New definition affirms independence from other 
specialties. 

Record number of residency trained family 
physicians. 

Successful challenge of a Medicare statute that 
discriminated against family physicians on basis 
of different fees for the same procedure. 

Emphasis on enhancing the skills of family 
physician leaders. 

Fourth U.S. academic journal in the specialty. 

Predominant practitioner had become board­
certified family physician. 

FP leaders meet to reflect and inspire. 

Joint venture of American Board of Family Practice 
and American Board of Internal Medicine. 

Core problems and procedures in family medicine 
identified. 

Family medicine entered third decade as residency 
trained physicians began to assume leadership roles. 

Affirmed the distinction between family physicians 
vs general practitioners and others. 

First organization of directors of family practice 
residency programs. 

Projected Medicare payment to be based on 
resource costs integral to providing a service. 

Recognition of need for medical student exposure to 
family medicine content and family physician 
role models. 

Increasing trend toward generalist practice. 
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Year Event 

1991 AMA resolved /Ito develop recommendations for 
adequate reimbursement of primary care 
physicians, improved recruitment of medical 
school graduates, and training a sufficient 
number of primary care physicians to meet 
projected national needs./I 

1992 Medicare physician payment reform began. 

Council on Graduate Medical Education 
(COGME) recommended that half of all medical 
school graduates enter primary care careers. 

Archives of Family Practice began publication. 

1993 First examination for CAQ in Sports Medicine for 
primary care physicians. 

Liaison Committee on Medical Education 
document Functions and Structure of a Medical 
School changed to read: "Clinical education 
programs involving patients should include 
disciplines such as family medicine, internal 
medicine, obstetrics and gynecology, pediatrics, 
psychiatry, and surgery." 

Number of family practice residencies exceeded 
400. 

1994 Publication of Family Medicine: Principles and 
Practice, 4th edition (Taylor, editor; David, 
Johnson, Phillips, Scherger, associate editors). 

End of practice pathway to CAQ in Geriatric 
Medicine. 

1995 American Boards of Family Practice and Internal 
Medicine called for educational resource 
sharing and collaborative training. 

1996 Publication of Fundamentals of Family Medicine 
(Taylor, editor; David, Johnson, Phillips, 
Scherger, associate editors). 

Alaska's first graduate medical education 
program was a family practice residency. 

1997 Fiftieth anniversary of the AAGP/AAFP. 

Revised Program Requirements for Residency 
Education in Family Practice. 

Graduates of U.S. family practice residency 
programs top 50,000. 

Significance 

Evidence of AMA support of family practice and 
primary care. 

Beginning phase-in Medicare fee schedule, 
eliminating specialty differentials. 

Recognition that medical schools must meet health 
care needs of the nation. 

American Medical Association affirmed value of 
family medicine research through support of a 
new specialty journal. 

Joint venture of the American Boards of Family 
Practice, Emergency Medicine, Internal Medicine, 
and Pediatrics. 

Family medicine achieved parity with other 
specialties in requirements for the medical school 
curriculum. 

New residencies included inner city, rural, and 
health maintenance organization. 

Emphasis on core problems in clinical family 
medicine. 

Candidates must complete formal accredited 
geriatric fellowship program. 

Indicated trend for family physicians to teach our 
knowledge and skills to other specialists. 

First predoctoral clerkship textbook based on health 
problems of a single extended family. 

Family practice became the first specialty to have 
residency programs established in all 50 states. 

Fifty years since 1947 founding of AAGP in Kansas 
City, Missouri. 

Changes reflect the evolution of the discipline by no 
longer defining training elements as derivatives of 
other specialties and emphasizing the use of 
family physicians as teachers. 

AAFP annual survey confirms that 50,002 
phy~icians have graduated from FP residencies 
since the 1960s. 
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Year Event 

1998 Publication of Family Medicine: Principles and 
Practice, 5th edition (Taylor, editor; David, 
Johnson, Phillips, Scherger, associate editors). 

MFP Research Initiative begun. 

Center for Policy Studies in Family Practice and 
Primary Care begun in Washington, D.C. 

1999 Anniversary of 30 years as a specialty: Residency 
training programs: 474 
FP residents in training: 10,632 
Graduates of FP residency programs: 56,859. 

MFP begins national practice-based network for 
primary care research. 

Practice pathway to CAQ in Sports Medicine 
ends. 

2000 112 Departments of family medicine in U.S. 
medical schools. 

476 U.S. family practice residency 
programs. 

61,000 Board-certified family physicians. 

Keystone III Conference held in Colorado 
Springs, Colorado. 

2001 Certificate of Added Qualifications in Adolescent 
Medicine begun. 

2002 Thirtieth anniversary of the founding of 
WONCA, which comprises 58 member 
organizations in 53 countries. 

2003 Annals of Family Medicine began publication. 

Publication of Family Medicine: Principles and 
Practice, 6th edition {Taylor, editor; David, 
Fields, Phillips, Scherger, associate editors}. 

2004 MFP-WONCA combined meeting in Orlando, 
Florida, USA. 

Significance 

Expanded emphasis on clinical problems in 
generalist health care. 

MFP commits $7.7 million to support family 
practice research. 

MFP initiative intended to bring a family practice 
and primary care perspective to national health 
policy deliberations. 

Family medicine continues to prosper as it enters 
the new millennium. 

The network's mission will be liconduct, support, 
promote and advocate primary care research in 
practice-based settings that (1) addresses 
questions of importance to the discipline of 
family medicine and (2) improves the health care 
delivery to and health status of patients, their 
families and communities." 

One-year sports medicine fellowship required for 
eligibility. 

Continued success of family practice at the 
beginning of the new millennium. 

A forum for family physicians to share ideas and 
strengthen the specialty. 

Collaborative effort of ABFP, the American Board 
of Pediatrics and the American Board of Internal 
Medicine. 

World organization of family doctors has total 
membership exceeding 150,000 general 
practitioners/family physicians. 

New research journal co-sponsored by the AAFP, 
ABFP, AFPRD, NAPCRG, ADFM, and STFM. 

Emphasis on evidence-based health care and 
patient/community centered practice in the new 
millennium. 

Largest meeting in the history of family and general 
physicians worldwide. 
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American Academy of Family Physicians 

(AAFP), 1098, 1128 
American Association of Retired Persons 

(AARP),14 
American Board of Family Practice, 4 
American College of Physicians Journal 

Club (ACPIC), 38 
American College of Rheumatology (ACR) 

criteria, 959 
American Fertility Society, 911 
American Indians, see Native Americans 
American Medical Informatics Association 

(AMIA), 1098 
American Urological Association (AUA) 

Symptom Scoring Index, 842, 843 
Amiloride (Midamor), 627 
Amiodarone (Cordarone), 649 
Amitriptyline (Elavil, Endep), 294, 

533-534 
Amlodipine (Norvasc), 626 
Amnestic shellfish poisoning, 805 

Amniocentesis, 97-98 
Amnioinfusion, 123, 131 
Amoxapine (Asendin), 294 
Amoxicillin, 105 
Amphetamines, 512-513 
Ampicillin, 105 
Amprenavir (Agenerase), 363 
Amprenavir/ritonavir, 363 
Anafranil (clomipramine), 294 
Anagen defluvium, 1017 
Anagen hairs, 1016 
Anal carcinoma, 782 
Anal condyloma, 781-782 
Anal fissure, 778 
Anal fistula, 779 
Anal incontinence, 779-780 
Anal warts, 354, 781-782 
Analgesia, intrapartum, 101 
Analgesics, 525 

nonopioid,518-519 
opioid,519-520 

Anaphylactic triggers, 325-327 
Anaphylactoid triggers, 327 
Anaphylaxis, 323-325 

idiopathic, 327 
Anaplastic thyroid carcinoma, 1051 
Anaprox (naproxen sodium), 962 
Anastrozole, 906 
Androgen blockade, total, 846 
Androgen deprivation therapy, 844 
Androgen insensitivity syndrome, 875-876 
Androgenic alopecia, 1017-1018 
Anentia, 108, 442, 1073-1083 

aplastic, 1080 
of chronic disease, 1079-1080 
classification of, 1074 
of infants, 160 
iron deficiency, see Iron deficiency 

anemia 
macrocytic, 1081-1083 
megaloblastic, 1081-1082 
microcytic, 1075-1078 
myelophthisic, 1080--1081 
of newborn, 153--154 
nonmegaloblastic, 1082-1083 
normocytic, see Normocytic anemia 
postpartum, 139 
sickle cell, 1090--1091 
sideroblastic, 1078 

Anencephaly, 90 
Anesthesia, 416-418 

intrapartum, 101 
Anesthesia anaphylaxis, 326 
Anesthetic methods, 418 
Aneurysm, 553 
Angina pectoris, 633-635, 636--639 

aspirin and, 637 
unstable, 637-639 

Angiotensin-converting enzyme (ACE) 
inhibitors, 624-627 

Angiotensin receptor antagonists, 627 
Angle-closure glaucoma, 598 
Angle of gain. 188 
Angular cheilitis, 1001 
Anion gap, 815-816 
Anisocoria, 591 
Ankle, disorders of, 949--950, 951 



Ankle-brachial index, 709 
Ankle injuries, 445-446 
Ankle sprains. 949 
Ankylosing spondylitis, 922-923, 967-968 
Anorectal abscess, 77S--779 
Anorectal disorders, 776-782 

nonhemorrhoidal, 778-782 
Anorexia nervosa, 218, 307-309 
Anovulation, 878 

amenorrhea secondary to, 877 
Ant stings, 401 
Anterior cruciate ligament injury, 447--448 
Anterior cruciate ligament tear, 946-947 
Anterior drawer test. 448 
Anterior tarsal tunnel syndrome, 951-952 
Anterior uveitis, 583, 584 
Anterograde amnesia, 500 
Anthralin preparations, 985 
Anthrax terrorism, 1107, 1109-1115 
Antiacid medications, 748 
Antiadrenergic agents, 628-629 
Antiarrhythmic drugs, 647, 648-649 
Antibiotic-associated enterocolitis, 756 
Antibiotics, 122, 723 
Anticholinergics, 235, 716 
Anticoagulants. 679 
Antidepressants, 293. 521 

effects and side effects of, 294 
tricyclic, 281, 293 

Antiepileptic interactions, 544 
Antiepileptic side effects, 544 
Antiepileptics, 521, 542-543 
Antihistamines, 320 
Antihypertensive and Lipid Lowering 

Treatment to Prevent Heart Attack 
Trial (ALLHA T), 629 

Antihypertensive drug classes, 624-629 
Antihypertensive drug selection, 629-630 
Antihypertensive drugs, 626-627 
Antiphospholipid antibodies (APLAs), 117 
Antiplatelet therapy, 639 
Antipsychotic drugs, 314 
Antiretroviral medications, common, 363 
Antiretroviral therapy, 362-364 
Antirheumatic drugs, disease-modifying 

(DMARDs), 961, 962-963 
Antisocial personality disorder, 311 
Antithyroid medications, 1046 
Antivenins, 401 
Antocin, 121 
Anus, diseases of, 776-782 
Anxiety disorders, 279-287, 291 

of children, 183 
generalized, 28 t -282 
social, 282-284 

Aortic insufficiency, 667-668 
Aortic stenosis, 668-669 
Aphthous stomatitis, 608 
Aphthous ulcers, 607-608 
Aplastic anemia, 1080 
Apnea, 152 

sleep, 473--474 
Apophyseal injuries of children, 196-199 
Apophysitis of hip, 196, 198 
Appendectomy, 794 
Appendicitis, 793-794 
Apresoline (hydralazine), 124, 627 

Aralen (chloroquine phosphate), 82 
Arava (leflunomide), 962-963 
Arcing spring diaphragm, 863 
Arenaviruses, 1121 
Arrest of labor, 127 
Arterial blood gases, 712 
Arterial disease, acute, 800-801 
Arterial occlusive retinal disease, 594 
Arterial plasma partial pressure of carbon 

dioxide 
decreased, 816 
elevated, 816 

Arterial plasma pH 
decreased, 816 
elevated,816-817 

Arthritis,%5 
psoriatic, 968 

Arthroplasty, 957 
Arthroscopic discectomy, 925 
Aryl acetic acids, 962 
Aryl alkanoic acids, 962 
Aryl carboxylic acids, 962 
Aryl propionic acids, 962 
Asbestos exposure, 730 
Asendin (amoxapine), 294 
Asian-Pacific Americans, health status of, 

19 
Asian-Pacific countries,S 
Asperger's syndrome, 204-205 
Aspirated foreign body, 434-435 
Aspiration curettage, 891 
Aspirin 

angina pectoris and, 637 
low-dose, 550 

Aspirin poisoning, 411-412 
Aspirin prophylaxis, 61 
Assault, sexual, see Sexual assault 
Asthma, 83, 439, 711-717 

corticosteroids for, 714-715 
pregnancy and, 112, 716 

Astrocytoma, 574 
Astrovirus, 174 
Asymptomatic bacteriuria, 104 
Atelectasis, 743-744 
Atenolol (Tenonnin), 112, 626, 648 
Atherosclerosis, 549 

premature, 1020 
Athletes 

injuries to, 444-454 
medical problems of, 438-442 
murmurs in, 670-671 
sudden cardiac death in, 689-690 
sudden death in, 440--441 
women as, 442 

Athletic heart syndrome, 439-441 
Ativan (lorazepam), 413 
Atopic dermatitis, 159, 982-983 
Atopy, 318 
Atorvastatin (Lipitor), 1026 
Atovaquone/proguanil (Malarone), 81 
Atrial fibrillation, 551, 654--656 
Atrial flutter, 656--657 
Atrial premature beats, 650 
Atrial tachycardia, 653 
Atrioventricular (A V) nodal reentrant 

tachycardias, 653-654 
Atrioventricular node, 644 
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Atrioventricular reciprocating tachycardias, 
654 

Atrophic vaginitis, 870 
Attention-deficitlhyperactivity disorder in 

children, 179-180, 181 
Auditory brainstem evoked response, 614 
Aurothioglucose (Solganal), 963 
Auspitz's sign, 984 
Austin Flint murmur, 667 
Autistic spectrum disorder, 204--205 
Autoimmune neutropenia, 1089 
Autonomic fibers, 562 
Autonomic nervous system, 1105 
Autosomal-dominant polycystic kidney 

disease, 838-839 
Autosomal-recessive polycystic kidney 

disease, 839 
AV, see Atrioventricular entries 
A vapro (irbesartan), 627 
Avascular necrosis. 944 
Aventyl (nortriptyline), 70, 280, 294 
Avoidant personality disorder, 311-312 
Axid (nizatidine), 748 
Azathioprine (Imuran), 963 
Azidothymidine (AZn, 154, 363 
Azithromycin (Zithromax), 82 
AZr (azidothymidine, zidovudine), 154, 363 
Azulfidine (sulfasalazine), 963 

Bacille Calmette-Guerin (BCG), 855 
Back disorders, 91&---926 
Back exercises, 923 
Back pain 

chronic low, 926 
low, 918-924 
with visceral diseases, 923 

Baclofen (Lioresal), 521 
Bacteremia, 368 

in special populations, 372-373 
Bacterial conjunctivitis, 578, 580 
Bacterial culture methods, 813 
Bacterial endocarditis prophylaxis, 483 
Bacterial enteric infections, 755 
Bacterial food poisoning, 803-804 
Bacterial prostatitis, 841-842 
Bacterial skin infection, 991-995 
Bacterial tracheitis, 170--171 
Bacterial vaginosis, 870 

preconception care and, 8&---89 
Bacteriuria, 812-813 

asymptomatic, 104 in patients without 
catheter, 811 

Balanitis, candidal, 1001 
Baldness, male pattern, 1017-1018 
Barium enema, 786 
Barotitis, external, 430 
Barotitis media, 430-431 
Barotrauma, 430--431 
Barrett's esophagus, 749 
Barrier contraceptives, 863-864 
Basal-bolus regimen, 1036 
Basal cell carcinoma, 1008-1009 
Basal metabolic rate (BMR), 73 
Baseline functional capability, 476-477 
Battered women, 261-262 
Battery ingestion, 435 
Baycol (cerivastatin), 1026 
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BeG (Bacille Calmette-Guerin), 855 
Beck Depression Inventory for Primary 

Care, 219 
Bed bugs, 1002 
Bed rest, 923 
Bee stings, 401 
Behavior modification in children, 

178-179 
Behavioral problems 

of children, 178-186 
selected, 307-316 

Bell's palsy, 564-
during pregnancy, 114 

BcnadryJ (diphenhydramine), 417-418 
Benazepril (Lotensin), 626 
Benacol, 1026 
Benign partial epilepsy with 

centrotemporal spikes, 540 
Benign prostatic hyperplasia, 842-844 
Benign prostatic obstruction, 842 
Bennett's fracture, 938 
Bentoquatam (IvyBlock), 986 
Benzodiazepine overdoses, 412-414 
Benzodiazepines, 281 

common, 413 
Benzoyl peroxide, 981 
Bereavement, 291, 526 
Beriberi,568 
132-adrenergic agonists, 714 
Beta-blockers, 533-534, 626, 628--629, 

636-<>37,648-649,678 
Betapace (sota101), 649 
Betaxo101 (Kerlone), 626 
Bethesda System 2001, 888-889 
Bicipital tendinitis and rupture. 934 
Bicycle injuries of children, 208 
Bier block, 973 
Bile acid sequestrants, 1026 
Bile acids. 784 
Biliary colic, 794 
Biliruhin, 767 
Binge drinking, 498 
Biologic agents, 1109 
Biologic attacks, 1108 
Biologic terrorism, 1107-1127 
Biopsy 

excisional, 1010 
punch, 1011 
shave, 1010--1011 

Biopsy techniques. skin, 1010--1012 
Bipolar affective disorder, 219 
Bipolar disorders, 289-290 
Birth control pills, see also Contraceptive 

entries 
leukorrhea secondary to, 871 

Birth injuries, 154 
Bisacodyl,210 
Bisexuals, sexual care for. 495 
Bismuth subsalicylate (Pepto-Bismol). 82 
Bisoprolol (Zebeta), 626, 648 
Bisphosphonates, 1056-1057 
Biles 

in abuse, 256 
human, 399-400 
mammalian, 399-400 
mosquito, 402 
snakebite, 401--402 

spider. 400--401 
tick,402 

Black cohosh, 1103 
Black eye, 588 
Black widow spider, 400 
Blackhead, 980 
Blackout, 498, 500 
Blacks, .5ee African Americans 
Bladder cancer, 854--855 
Bladder carcinoma, 840 
Bleeding, see also Hemorrhage 

from vascular abnormalities, 1087 
Bleeding complications during labor, 

132-133 
Bleeding disorders, 1088 

congenital, 1084--1085 
laboratory abnormalities seen with. 1085 

Blepharitis, 592 
Blepharoptosis, 592 
Blindness. 586 
Blister agent terrorism, 1122-1124 
Blister agents, 1121 
Blocadren (timolol), 626, 649 
Blood, selected disorders of. 1084--1092 
Blood agents, 1121 
Blood glucose monitoring, home, 1032 
Blood hemoglobin, 1073 
Blood urea nitrogen concentration 

elevated, 817 
low, 817 

Blount's disease, 191 
Blowout fractures of orbit, 589 
"Blue dot" sign, 847 
Body dysmorphic disorder, 301 
Body louse, 1002-1003 
Body mass index (BMI), 57, 455, 456 
Boils, 993 
Bone 

abnormalities of, 975-978 
malignant tumors of, 975-978 
metastatic malignant tumors la, 978 

Bone densitometry assessment, 1054 
Bone formation, stimulators of, 1057 
Bone mineral density, 943, 1054 
Bone remodeling assessment, 1055 
Bone resorption, inhibitors of, 1056-1057 
Borderline personality disorder, 311 
Botulism, 805 
Botulism terrorism, 1118-11 t9 
Bouchard's nodes, 956 
Boutonniere defonnity, 940, 959 
Bowel obstruction, 796-798 
Bowenoid papulosis, 1008 
Bowen's disease, 1007-1008 
Bowlegs, 191 
Bowler's thumb, 974 
Boxer's fracture, 937-938 
Brachial plexus injury, 450 
Brachial plexus neuropathies, 564 
Bradycardia, 440 
Bradykinesia, 557 
Brain. alcoholism and, 500 
Brain abscess, 572-573 
Brain tumors, 574--575 
Brainstem tumors, 575 
Branch retinal artery occlusion, 594 
Branch retinal vein occlusion, 594 

BRCA gene, 906 
Breast, 895 

lactating, care of. 900 
Breast abscesses, 898 
Breast aspiration, 901 
Breast biopsy, 901 

stereotactic, 904 
Breast bud development, 895 
Breast cancer, 147,882,903-907 

detection, 903-905 
follow-up care, 906-907 
prognosis, 906 
stages, 905 
surgery and, 905 
treatment, 905-906 

Breast cancer screening, 60 
Breast complaints, assessment of women 

with, 895-896 
Breast conditions and disease, benign, 

895-901 
Breast cyst aspiration, 90 I 
Breast discharge. 905 
Breast examination 

clinical, 900 
self, 900-901, 903-904 

Breast-feeding, 135 
supporting. 158 

Breast imaging reporting and data system, 
904 

Breast lesions, acutely painful, 899-900 
Breast masses, 904 
Breast milk, 157-158 
Breast palpation, 896 
Breast reconstructive options, 905 
Breast screening, 903-904 
Breathing exercises. 1105 
Brevibloc (esmolol). 648 
Broad-based care of person and family, 3 
Bromocriptine, 898 
Bronchiectasis, 744 
Bronchiolitis, 170--171,338 
Bronchitis, 83, 337 

chronic, 711 
Bronchoalveolar carcinoma, 731-732 
Bnmchospasm. 712 
Brown recluse spider, 400 
Brodzinski sign, 570 
Bruising 

in abuse, 255 
simple, easy, 1088 

Buckle fracture, 936 
Building-related illness, 389-390 
Bulimia, 218, 307, 309 
Bumetanide (Bumex), 627 
Bunion, 953 
Bunionette, 953 
Bupropion (Wellbutrin), 70, 293, 294 
Burkiu's lymphoma, 329 
Burn management, 433-434 
Bum scars, 1009 
Burning mouth syndrome, 608 
Burns. 431-434 

in abuse, 255-256 
children and, 207 

Bursitis, 945-946 
olecranon, 936 
subacromial, 934 



C-peptide. 1030 
CA-125. 892. 911 
Cafe-au-Iait spot!,. 155 
Caffeine. 470 
CAGE acronym. 50, 502 
Calan (verapamil), 626, 649 
Calcific tendinitis, 934 
Calcipotriene (Dovonex). 985 
Calcitonin, 1057, 1069 
CalcitrioI. 1069 
Calcium, 74, 218 

osteoporosis and. 1055 
in preconception care, 91 

Calcium channel blockers, 122.637,649, 
716 

Calcium entry antagonists, 626, 628 
Calcium leucovorin, 108 
Calcium metabolism, parathyroids and, 

1069-1070 
Calcium oxalate stones, 857 
Calcium phosphate stones, 857 
Calcium pyrophosphate deposition disease, 

1061 
Caliciviruses, 174 
Callu:.es, 1015 
Caloric needs, 73 
Campyfobacter infections, 803-804 
Campylobacter jejuni diarrhea, 755 
Cancer 

genetics and, 146--147 
oral contraceptive pills and, 859 

Canccr pain, chronic, in elderly, 237 
Candidal balanitis, 1001 
Candidal diaper rash, 1001 
Candidal e~ophagitis, 366 
Candidal intertrigo. 1001 
Candidal superinfcction, 159 
Candidal vulvovaginosis, 100 I 
Candidiasis, oral, 610 
Candidosis, 1001 
Capoten, see Captopril entries 
Capsaicin (Zostrix cream), 521, 957 
Captopril (Capoten), 626, 1034 
Capropril Diabetic Nephropathy Study, 

1034 
Carbamazepine, 114 
Carbamazepine (Tcgrctol), 542 
Carbocaine (mepivacaine), 417 
Carbohydrate consistency, 1033 
Carbuncles, 993 
Carcinoma in situ, 854 
Cardene (nicardipine), 626 
Cardiac arrest, 632 
Cardiac arrhythmia:., 644--661 

cause, 645 
diagnosis, 645-647 
specific, 650-660 
surgery and, 481-482 
therapy, 647--650 
treatment, 651 

Cardiac assessment, preoperative, 480 
Cardiac catheterization, 637 
Cardiac celh, 644 
Cardiac chest pain, 633-635 
Cardiac effects of alcoholism, SOI-S02 
Cardiac munnur:. of newborn, 152 
Cardiac rhythm, normal, 644 

Cardiac risk in \urgcry, 479--483 
Cardiac syncope, nX4-685 
Cardiac transplantation, 682 
Cardiodysmelabolic syndrome. 1031 
Cardiogenic pulmonary edema, 672-674 
Cardiogenic shock. 687-689 
Cardiomyopathy 

hypertrophic, 440-441, 669, 689-690, 
706-707 

hypertrophic obstructive, 669 
Cardiopulmonary resuscitation (CPR), 690, 

691 
Cardiovascular di~ease, 632 

menopause and, 883 
oral contraceptive pills and, 859-860 
preconception care and, 89 
during pregnancy. 112 

Cardiovascular disease prevention, 61 
Cardiova::.cular emergencies, 684--691 
Cardiova::.cular system, selected disorders 

of,699-71O 
Cardioversion, 647 
Cardizem (diltiazem), 626. 649 
Carctura (ctoxa70:..in), 626 
Care plan, comprehensive, for dying 

patient~, 523 
Caries. 608-609 
Carotid pulse, 668 
Carpal fractures, 937 
Carpal tunnel :..yndrome, 564-565 

postpartum, 139 
during pregnancy, 114-115 

Carteolol (Cartrol), 626 
Carvedilol (Coreg), 627 
Cataflam (diclofenac), 9n2 
Cataplexy, 473 
Catapres (c1omdine), 70, 626 
Cataracb, 597 
Catecholamines, 1070 
Cathartic:.., 405 
Catheter, asymptomatic bacteriuria in 

patieilts without, 811 
Catheter-associated urinary tract infections, 

810--811 
Cauda equina syndrome, 919, 923 
Cavernous hemangiomas, 1005-1006 
('avu~ foot, 192 
Celecoxib (Celebrex), 962 
Cc1exa (citalopram), 280, 294 
Celluliti5, 993-994 
Central_2-agonist1>, 626 
Central acting hypertensive drugs, 629 
Central hearing loss, 613 
Central nervous system injuries in abuse, 256 
Central retinal artery occlusion, 594 
Central retinal vein occlusion, 594 
Central ::.lip injuries, 940 
Cephalopelvic disproportion (CPO), 128 
Cephalosporin, 105 
Cerebral edema, high-altitude (HACE), 82 
Cerebritis, 572 
Cerebrospinal tluid examination, 570 
Cerebrovascular disease, 549-555 

pathogenesis, 549 
recovery and rehabilitation, 554-555 
risk factors, 549-551 

Cerebrovascular lschemia, 551-553 

Cerebrovascular ~yphilis. 573 
Cerebyx (fosphenytoin), 542 
Cerivastatin (Baycol). 1026 
Cerumen, 600-601, 604 
Cerumen impaction. 615 
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Cervical adenitis, acute unilateral, 167 
Cervical carcinoma, 888-891 
Cervical collar, 929 
Cervical myelopathy, 927-928 
Cervical radiculopathy, 926-927 
Cervical spondylosis, 928 
Cervical swelling, acute, in children, 167, 

170-172 
Cervical whiplash, 928-929 
Cervicitis. 867-872 
Cesarean delivery, 95 
Cesarean wound infection, 138 
Cetirizine (Zyrtec), 320 
Chalazion, 592 
Chancroid, 356 
Charcoal, activated, 404, 405 
Charcot's triad, 795 
Cheilitis, 608 

angular, lOClI 
Chelation therapy for children, 207 
Chemical agent terrorism, 1121-1122 
Chemical burns, ocular, 588 
Chemical dermatitides, 868-869 
Chemical event~, 1108 
Chemical terrorism, 1107-1127 
Chemonucleolysis, 925 
Cherry angiomas, 1006 
Chest pain, 632--635 

cardiac, 633-635 
noncardiac, 632-633 
psychiatric illnes') and, 633 

Chest radiography, 713 
Chest x-ray&, 719-720, 732 
Chickenpox, 174--175, 995-996 
Chiggers, 1003 
Chilblains, 394 
Child Abuse Prevention and Treatment Act 

(CAITA).254 
Childbirth, normal, 95 
Childhood, sexual issues and, 491--492 
Childhood diarrhea, 173-176 
Childhood immunization schedule, 54 
Childhood stage of human development, 

IO--ll 
Children 

abuse of, 262 
acute cervical swelling in, 167, 170-172 
acute parotid swelling in, 167, 170-172 
anxiety disorders of, 183 
apophyseal injuries of, 196--199 
attention-deficit/hyperactivity disorder 

in. 179-180, 181 
autistic, management of, 205 
with autistic spectrum disorder, 205 
behavior modification in, 178-179 
behavioral problems of, 178-186 
bicycle injuries of, 208 
bums and, 207 
care of, 162 
chelation therapy for, 207 
chronic benign neutropenia of, 

1088-1089 
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Children (Cont.) 
clinical prevention guidelines, 54-55 
common cold in, 166--167, 168-169 
communicable diseases of, 166--176 
conduct disorders of, 182-183 
croup in, 166 
depression in, 295 
developing, 203-204 
developmental problems in, 204 
drowning of, 207 
dying, special needs of, 526 
elbow-radial head subluxation in, 193 
cnvironmental influences on, 205 
feet of, problems of, 191-193 
fires and, 207 
gait abnormalities of, 188-191 
hip of, problems of, 193-199 
HIV disease in, 366--367 
homicide of, 207 
human immunodeficiency virus disease 

in, 366-367 
injury prevention in, 207-208 
knee of, angular abnormalities of, t 91 
learning disabilities of, 180-182 
lower extremity of, problems of, 

193-199 
motor vehicle injuries of, 207 
musculoskeletal problems of, 188-201 
nail biting of, 184-185 
neglect of, 254-255 
obsessive-compulsive disorder in, 

183-184 
patterns of viral illness in, 339 
pedestrian injuries of, 207-208 
physical abuse of, 255-257 
pinworms in, 176 
public policy on, 164 
respiratory syncytial virus in, 167 
safety counseling for, 208 
selected problems of, 203-210 
sepsis in, 370-372 
sexual abuse of, 257-259 
sexual issues and, 490 
sexually transmitted diseascs in, 258 
:;.inusitis in, 342-344 
sleep disturbances of, 185-186 
somatization in, 304 
spinc of, problems of. 199-201 
stroke in, 554 
stuttering of, 185 
sudden cardiac death in, 689 
suicide of, 207 
syncope in, 687 
temper tantrums of, 185 
thumb sucking of, 184 
tic disorder of, 184 
torsional and other variations of lower 

extremity of, 188-193 
urinary tract infections in, 807-808 
viral exanthems in, 172-175 
viral gastroenteritis in, 173-176 

Chinese medicine, traditional, 1102-1104 
Chinese restaurant syndrome, 802 
Chiropractic treatments, 1104-1105 
Chlamydia infection, 348-349, 870 
Chlamydia pneumonia, 722-724 
Chlamydiai conjunctivitis, 581-582 

Chloramphenicol, 79 
Chlordiazepoxide (Librium), 413 
Chloroquine phosphate (Aralen), 82 
Chlorothiazide (Diuril), 627 
Chlorpheniramine. 111 
Chlorthalidone (Hygroton), 627 
Cholecystectomy, 795 
Cholecystitis, 794-795 
Cholelithiasis, 760, 794-795 
Cholera vaccine, 79, 81 
Cholesterol, 1019-1021 

secondary causes of abnormal levels of, 
1021 

Cholesterol-lowering medications, 
1025-1028 

Cholestyramine (Questran), 1026 
Chondral fractures, 948 
Chondroitin sulfate, 957 
Chondroma, 975 
Chordoma, 978 
Chorioamnionitis, 128-129 
Chorionic villus sampling (CYS), 97-98 
Chromosome abnormalities, 142-144 
Chronic cough, 711-713 
Chronic fatigue, idiopathic, 467 
Chronic fatigue syndrome, 465, 467-4-68 
Chronic obstructive pulmonary disease 

(COPD), 83, 711-717 
Chronic open-angle glaucoma, 597-598 
Chronic pelvic pain syndrome (CPPS), 841 
Chylomicrons, 1019 
Cicatricial alopecia, 1017 
Ciguatera poisoning, 805 
Ciliary flush, 584 
Cimetidine (Tagamet). 748 
Cipro (ciprofloxacin), 82 
Circadian rhythm disturbance, 471 
Circumcision, 159 

of newborn, 848 
Cirrhosis of liver, 773-774 
Citalopram (Celexa), 280, 294 
Claritin (Ioratadine), 111, 320 
Clavicle, disorders of, 932-933 
Clavicular fractures, 932 
Cleft lip or palate, 155 
Clemastine fumarate, 336 
Clinical brea~t examination, 900 
Clinical decision support, 1098-1099 
Clinical encounter, 6 

cross-cultural, 20-21 
Clinical practice guidelines (CPGs). 38 
Clinical prevention, 49-66 

delivering. 63-66 
elements, 49 
evidence-based, 50-52 
guidelines, 53-63 
need for, 49 

Clinical reasoning, comprehensive, 5 
Clinoril (sulindac), 962 
Clomipramine (Anafranil), 294 
C10natepam (Klonopin), 280, 413, 542 
Clonidine (Catapres), 70, 626 
Clonidine hydrochloride. 205 
Clorazepate dipota.%ium (Tranxene). 413 
Closed head injuries, 449 
Clozapine (Clozaril). 314 
Club drugs, 513 

Clubfoot, 157, 191-192 
Cluster headaches, 534 
Co-dependent, 498 
Coagulation, disorders of. 1084-1085 
Coagulation factors, acquired disorders of, 

1085-1086 
Cobalamin, see Vitamin B 12 

Cocaine, 510-512 
physical findings with, 220 

Coccidioidomycosis, 725-726 
Cognitive behavioral therapy, 279-280, 

1105 
Cognitive impairment, 243 
Cognitive mood disorders, 290-291 
Coil spring diaphragm, 863 
Coin ingestion, 435 
Colchicine, 1060 
Cold injuries. 393-394 
Cole:;.evelam (Welchol), 1026 
Colestipol (Colestid), 1026 
Colic, 186 

in infants, 158, 160 
Colles' fracture, 936 
Colon cancer, 146 
Colonoscopy,786-787 
Colorectal cancer, 783-788 

classification systems, 787 
diagnosis and screening for, 785-787 
incidence and location, 785 
presentation, 783-784 
prevention, 787-788 
prognosis, 787 
risk factors, 784-785 
screening for, 60-61 
treatment, 787 

Colorectal polyps, 784 
Colposcopy, 872 
Combination injectable contraceptive 

agents. 860-861 
Comedomastitis, 899 
Comedones, 980 
Commercialization of medicine, 6-7 
Commission E, German, 1102 
Common cold, 335-336 

in children, 166-167, 168-169 
Communicable diseases of children, 

166-176 
Community-acquired pneumonia. 719-723 
Community-based support services for 

elderly, 229 
Community-oriented primary care (COPC) 

philosophy, 45-46 
Complementary and alternative medicine, 

1101-1105 
common therapies, 1102 
sources of information on practitioners, 

1102 
Complex partial seizures. 540 
Complex regional pain ~yndrome, 973 
Compound nevi, 1006 
Comprehensi ve care, 5 
Comprehensive clinical reasoning, 5 
Compulsions, 184 
Concussion, 449 
Condoms, 221-222, 863-864 

female, 863-864 
Conduct disorders of children, 182-183 



Conductive hearing los~, 613 
Condyloma acuminatum, 78 1-782 
Condylomas, 998 
Confidentiality 

adolescents and, 212 
computerization and, 1099 
family and, 31 

Congenital heart disease, 669-670 
Congenital nevomelanocytic nevi, 1008 
Congestive heart failure, surgery and, 481 
Conization, 890 
Conjunctiva, 586, 592-593 
Conjunctivitis, 578, 580-582 

allergic,582 
bacterial, 578, 580 
chlamydial,581-582 
viral, 580-581 

Conn ~yndrome, 1071 
Constipation 

in elderly, 227-228, 229 
in infants, 159 
postpartum, 139 

Constrictive pericarditis, 699 
Contact dermatitides. 868-869 
Contact dermatitis, 592. 988-989 
Contact granuloma. 618 
Continuing care, 5 
Continuing-care retirement communities, 

230 
Continuing medical education (CME), 38 
Continuou:.. positive airway pressure, 474 
Continuous stitch, 423 
Contraception 

diabetes mellitus and, 1040 
emcrgency options, 865 
family planning and, 859-865 
hormonal, 859-862 
postcoital, 864 
surgical, 864 

Contraception pills, emergency, 222 
Contraceptive agents. combination 

injectable. 860-861 
Contraceptive devices, intrauterine, 

862-863 
Contraceptive implants, subdermal 

(Norplant),861-862 
Contraceptives. banier, S63-864 
Contrast venography, 695 
Contusions, 945 
Conver:..ion disorder, 301 
Coombs' te1>t, 1079 
Coordinated care, 5 
COPD (chronic obstructive pulmonary 

disease). 711-717 
('opper, 218 
Cordarone (amiodarone), 649 
Coreg (carvedilol), 627 
Corgard (nadolol), 626, 649 
Corneal abrasion, 587 
Com:'>, lOIS 
Coronary angioplasty, percutaneous 

trans luminal. 639 
Coronary artery bypass graft, 639 
Coronary artery disease, 636 

surgery and, 479, 481 
Coronary heart disease, fi89. 1019 
Coronaviru"es. 335 

Corpus 1uteum, 874 
Cortical cataract, 597 
Corticosteroids. 32! 

for asthma. 714-715 
Cortisporin (polymyxin B~neomycin­

hydrocortisone),605 
Corvert (ihutilide), 649 
Cough 

chronic. 711-713 
whooping, 168-1 fi9 

Coumadin. 483 
Counseling 

family ),tress and, 272-27'1,<, 
in heart failure, 676 
about "safer sex," 490, 491 
for sexuality issues, 489-496 

Courvoisier's sign, 764 
Covera (verapamil), 626, 649 
COX. see Cyclo-oxygenase entriej 
Cozaar (losartan), 627 
CPR (cardiopulmonary resuscitation), 690. 

691 
Crack cocaine, 510-512 
Cranial neuropathies, 563-564 
Craniotabes, 155 
Creatine kinase muscle and brain subunit" 

(CK-MB) isoenzyme, 640 
Creighton Model Natural Family Planning 

System, 864 
Cremasteric reflex. 920 
Crescentic glomerulonephritis, X37. 838 
CREST syndrome. 967 
Cri du chat syndrome, 144 
Crixivan (indinavir), 363 
Crohn"s disease. 758-759 
Cromolyn (Intal), 715 
Cromolyn sodium, 321 
Cross-cultural clinical encounter, 20-21 
Cross-cultural differences, managing, 

21-22 
Cro~s-tolerance, 498 
Croup, in children, 1M 
Cryosurgcry, 1012 
Cryptorchidism, 156. 850 
Cubital tunnel syndrome, 565 
Cuff tear~, 934 
Culkn'~ ~ign, 761 
Cultural context for dying patients, 522 
Cultural differences, recogni7ing. 19-21 
Cultural issues in health care, 17-22 
Culture, 17-18 
Cu~hing syndrome, 1071 
Cutaneou~ anthrax terrori~m, 1112-1113 
Cutaneom larva migrans. 1002 
Cutaneous lupus erythematosus, 

1014-1015 
Cyan()si~, 152 
Cyclic antidepressant overdoses, 408-410 
Cyclic neutropenia, 1089 
Cyclitis, 584 
Cyclooxygenasc-2 inhibitors. 962 
Cyclooxygenase (COX) enzyme system, 

517 
Cyclothymia. 290 
Cystic fibro~is, 145 
CystiC' hygroma, 155 
Cystic kidney disea:..e, 838-839 

Cystine stones, 857 
Cystitis 

during pregnancy, 104-105 
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in women, 809-810 
Cystosarcoma phyllodes, 898 
Cytogenetic analysi:.., molecular, 141 
Cytolytic vaginosis, 871 
Cytomegalovirus retinitis, 365 

D-dimer assay, 695 
D-dimer test, 737 
D-xylose test, 756 
Dacryoadenitis, 593 
Dacryocystitis, 593 
Dalkon Shield, 862 
Dalmane (flurazepam), 413, 472 
Danazol, 880, 898, 1086 
Daredevil syndrome, 1085 
Databases in information pyramid, 37 
Date rape, 268 
Oaypro (oxaprozin), 962 
DDAVP (desmopressin), 209 
DOC (zalcitabine), 363 
DOl (didanosine), 363 
De Quervain's tenosynovitis, 937 
Death 

cause" of, 50 
sudden, in athletes, 440-441 

Debridement, 419 
Decadron (dexamethasone), 83 
Decibel (unit), 397 
Decompression sickness, 431 
Decongestants, 320-321, 342 
Deep venous thrombosi", 693-697 

during pregnancy, 109 
surgery and, 485 

DEET (diethyJtoluamide), 78 
Defibrillators. 647, 650 
Defined population, 43 
Dehydroepiandrosterone sulfate, 1069 
Delavirdine (Rcscriptor), 363 
Delayed puberty, 1068 
Delirium, 291 

in elderly, 241-242 
Delivery 

cesarean, 95 
giving bad news to parents after. 151 
of infant, 101-102 
problems in, 127-133 

Demcntia, 291 
depre"sion and. 246-247 
in elderly, 243-245 
with Lewy bodies, 245 

Dementia paralytica, 573 
Demodex folliculorum, 1003 
Demographic shifts. population, 18 
Demyelinating neuropathie~, 563 
Demyelinating polyradiculopathy 

acute inflammatory, 566-567 
chronic inflammatory, 567 

Dental caries, 608-609 
Dental :..ealant~, 609 
Depacon (valproate), 542 
Depakene (valproic acid), 90, 114,542 
Depakote (divalproex), 542 
Dependent personality disorder. 312 
Depomedroxyprogesterone acetate, 861 
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Depression, 15, 289-295 
in adolescents, 219 
in children, 295 
dementia and, 246-247 
diagnosis, 289-291 
in elderly, 295 
epidemiology, 289 
etiology, 289 
evaluation, 291-292 
postpartum, 139 
treatmen~ 293--295 
treatment principles, 292-293 

Dennabond, 426 
Dermal mycoses, 1002 
Dennal nevi, 1006 
Dermatitis, 592 
Dermatofibroma, 1005 
Dermatoses, common, 980--990 
Designer drugs, 513 
Desipramine (Norpramin, Pertofrane), 280, 

294 
Desmopressin (DDA VP), 209 
Desyrel (trazodone), 294 
Detoxification, alcohol, 504--505 
Detrusor instability, 233 
Detsky Candiac Risk Index, 478-479 
Development, abnormal, approach to, 

203-204 
Developmental dysplasia of hip. 195-196 
Developmental surveillance and screening, 

203 
Devil's pinches, 1088 
DEXA (dual-energy x-ray absorptiometry) 

scan, 942, 1054-1055 
Dexamethasone (Decadron), 83 
Dexedrine (dextroamphetantine), 180 
Dexfenfluramine, 665 
Dextroamphetamine (Dexedrine), 180 
Diabetes Control and Complications Trial, 

1031 
Diabetes insipidus, 1065-1066 

central, 1067 
Diabetes mellitus, 441-442, 1030--1041 

achieving glycemic control in, 
1035-1040 

complications, 1033-1035 
contraception and, 1040 
defining control in, 1032 
diagnostic criteria for, 1031 
foot problems in, 1035 
gestational, 98, 1040 
importance of glycemic control in, 

1031-1032 
pathophysiology, 1030--1031 
patient education in, 1032-1033 
preconception care and, 89 
during pregnancy, 110 
screening, 61 

Diabetic ketoacidosis, 823-824, 1040--1041 
Diabetic nephropathy, 1033-1034 
Diabetic neuropathy, 567 
Diabetic retinopathy, 595 
Diagnostic peritoneal lavage, 792 
Diamox (acetazolamide), 83 
Diaper dennatitis, 159 
Diaper rash, candidal, 1001 
Diaphragm, 863 

Diarrhea, 754-756 
childhood, 173--176 
clinical approach, 754 
traveler's, 82 

Diastolic heart failure, drug management 
of,680 

Diazepam (Valium), 413 
Diazoxide, 124 
Dic10fenac (Catafiam, Voltaren), 962 
Didanosine (DDI, Videx), 363 
Dietary fat, 73, 784 
Dietary reference intakes for adolescents, 

217-218 
Dietary supplements, 1101 
Diethylstilbestrol (DES), 117 
Diethyltoluamide (DEET), 78 
Diets 

fad,458 
for infants, 158 
vegetarian, 624 

Diffuse proliferative glomerulonephritis, 
837,838 

Diflunisal (Dolobid), 962 
DiGeorge syndrome, 1070 
Digestive system 

selected disorders of, 800--806 
surgery of, 790--798 

Digital rectal examination, 60, 786 
Digoxin (Lanoxin), 649, 6711--679 
Dilantin (phenytoin), 114, 542 
Dilated candiomyopathy, 701, 706 
Dilation and curettage. 891 
Diltiazem (Cardizem), 626, 649 
Dimenhydrinate (Dramamine), 79 
D-Dimer assay, 695 
D-Dimer test, 737 
"Dimple" sign, 1005 
Diovan (valsartan), 627 
Dioxin, 1108 
Diphenhydramine (Benadryl), 417-418 
Diphtheria, 566 
Diphtheria booster dose, 80 
Diphtheria toxoid, 54 
Dipsogenic polydipsia, 1067 
Direct mutation analysis, 141 
Direct Observation of Primary Care 

(DOPC) study, 63 
Directly observed therapy, 727 
Disability-adjusted life year (DALY), 50 
Disc herniation, 919 
Discectomy, 925 
Discoid lesions, 965 
Disease, 18 

risk of, 68 
Disease-modifying antirheumatic drugs 

(DMARDs), 961, 962--963 
Disease-oriented evidence (DOE), 34 
Disease prevention in elderly, 238 
Disopyramide (Norpace), 648 
Disseminated intravascular coagulation, 

1088 
Distal radius fractures, 936--937 
Ditropan (oxybutynin chloride), 209 
Diuretics, 628, 679 

loop, 627, 628 
potassium-sparing, 627, 628 
thiazide, 627, 628 

Diuril (chlorothiazide), 627 
Divalproex (Depakote), 542 
Diverticular disease, 757-758 
Divorce, 13 
DNA,141 
Dofeti1ide (Tikosyn), 649 
Dog ears, 424, 425 
Dolobid (diflunisal), 962 
Domestic violence, 260--265, 268 

background,260--261 
clinical presentation, 261-262 
diagnosis, 262-263 
family and community issues, 265 
management, 263-264 
prevention, 264 

Dominant inheritance disorders, 144-145 
Dopamine agonists, 559 
Doral (quazepam), 413, 472 
Dorsal band infections, 938 
Dovonex (calcipotriene), 985 
Down syndrome, 142-143 
Doxazosin (Cardura), 626 
Doxepin (Sinequan, Adapin), 294 
Doxycycline, 81-82 
Dramamine (dimenhydrinate), 79 
Driving competency, assessing, of elderly, 

231-232 
Drowning, 429 

of children, 207 
Drug abuse, 510--515 
Drug eruptions, 987, 988 
Drug management of diastolic heart 

failure, 680 
Drug-specific potential physical findings in 

adolescents, 220 
Drug testing, 387 
Drugs, see also Medications 

causing seizure disorders, 538 
elderly and, 236 

Dry eye, 593 
Dry mouth, 617 
D4T (stavudine), 363 
Dual-energy x-ray absorptiometry (DEXA) 

scan, 942, 1054-1055 
Ductal ectasia, 899 
Dukes classification, 787 
Duodenal ulcers, 749-751 
Duplex scanning, 695 
Dupuytren's contracture, 939, 974 
Dying children, special needs of, 526 
Dying patients 

care of, 522-526 
communication of diagnosis, therapy 

plans, and prognosis to, 522-523 
comprehensive care plan for, 523 
cultural context for. 522 
palliative care for, 524--526 
psychosocial support for, 523-524 

Dying stage of human development, 15 
DynaCirc (isradipine), 626 
Dyrenium (triamterene), 627 
Dysbetalipoproteinernia, 1023 
Dysentery, 755 
Dysfunctional uterine bleeding, 878, 

879--880 
Dysbidrotic eczema, 987, 988 
Dyslexia, 181 



Dyslipidemias, 1019-1028 
classifications of. 1021-1023 
combined, 1022-1023, 1024, 1028 
exercise and, 1025 
nonpharmacologic management of, 

1023-1025 
nutrition and, 1023-1025 
pharmacologic management of. 

1025-1028 
treatment summary, 1027 
weight management and, 1023-1025 

Dysmenorrhea, 880 
primary, 880 
secondary. 880-881 

Dyspepsia, 747-748 
Dyspnea, 739 
Dysproteinemic neuropathie::.., 569 
Dysthymia, 289, 290 
Dystocia. 127-128 

::..houldcr. 129 
Dy::..tonia. 560 
Dysuria. 868 

E-mail (electronic communication), 1098 
Ear, foreign bodies in, 619. 620 
Eating disorders, 307-309 

of adolescents, 216-219 
Eaton-Lambert syndrome, 732 
Ebola viru::.., 1121 
Ecchymosis of eyelid, 588 
Echinacea, 1103 
Echocardiography, radionuclide 

ventriculography versus, 675 
Eclampsia, 112 
Economic policie~ and health care, 8 
Ecstasy (drug), 221, 513 
Ecthyma, 992 
Ectoparasitic infections, 357-358 
Ectopic pregnancy, 118-120 
Ectropion. 592 
Edema 

cerebral. high-altitude (HACE), 82 
macular. 1033 
optic nerve head, 596 
papilledema, 596 
pseudopapilledema, 596 
pulmonary, \'ee Pulmonary edema 

Education. before travel, 77-83 
Efavirenz (Sustiva), 3f13 
Effective circulating volume, !H8 
Effectiveness, 1099 
Effexor (venlafaxine), 293, 294 
eHealth, 1097, 1098-1099 
Elavil (amitriptyline), 294, 533-534 
Elbow, disorder .. of. 935-936 
Elbow-radial head subluxation in children, 

193 
Elderly, 7,14-15 

abuse of. 250--252 
acute pain in, 237 
assessing driving competency of, 

231-232 
chronic cancer pain in, 237 
chronic urinary tract infections in. 811 
clinical prevention guidelines, fll-63 
community-based support services for, 

229 

comlipation in. 227-228. 229 
delirium in, 241-242 
dementias in, 243-245 
deprcs~ion in. 295 
disease prevention in. 238 
drug~ and, 236 
blh in. 235 
frailty in, 224-225 
health promotion in. 238 
malnutrition in, 237-238 
nutrition in, 237-238 
pain management in, 23f1-237 
patterns of viral illness in. 339 
postural hypotension in, 236 
selected clinical issues of, 224-228 
selected problems of, 224-232 
sexual issues and, 495-496 
sociaUfunctionall%UeS for. 228-232 
spontaneous leg movement disorders in, 

225-227 
urinary incontinence in, 233-235, 247 

Electric;1 injury, 396 
Electro-acupuncture, 1104 
Electrocardiogram, 046 
Electrocardiography. 640 
Electroconvulsive therapy. 295 
Electrolvte. Ouid. and acid-base disorders, 

815-830 
differential diagnosis, 815-818 

Electronic communication (e-mail), 1098 
Elcctrophysiology of heart, 644 
Electrosurgery. 1011-1012 
Elephantiasis. 1002 
Ely's test, 945 
Embolic ::..troke, 549 
Emergency contraception options. 865 
Emergency contraception pills, 222 
Emla,417 
EmotiOnal abuse of children, 255 
Emotional support, 25 
Empbysema, 83, 711 
Employee a<;si"tance programs, 388 
"Empty-nest" ~yndrome, 13 
Empty sella syndrome. 1065 
Enabler, 498 
Enalapril (Vasotec), 626 
Enbrel (etanercept). 963 
Encephalitis, 571-572 
Enchondromas, 975 
Encopresis. 209-210 
End-stage renal disease, 833 
Endep (amitriptyhne), 294, 533-534 
Endocarditis,702-70fl 
Endocervical curettage, 889 
Endocrinc disorders 

during pregnancy, 110--111 
surgery and, 4)56 

Endocrine system, 1063 
~elected disorder~ of, 1063-1072 

Endometrial cancer, 891-892 
Endometrial hyperplasia, 891-892 
Endometriosis, 910-913 
Endometriotic implants, 912 
Endometritis, 13H 
Endometrium 

in;>dequate stimulation of. amenorrhea 
secondary to. 877 
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llnresponsive, amenorrhea ~econdary to. 
877 

Endorphins, 1103 
Endoscopic retrograde 

cholangiopancreatography,795 
Endoscopy, 750 
Engerix-B vaccine, 772 
Enolic acids. 962 
Enteric pathogens. 358 
Enteritis. 358 
Enterohemorrhagic gastritis. 755 
Entrapment neuropathy, 565 
Entropion. 591-592 
Enuresis, 208-209 
Environment, allergens and, 320 
Environmental influences 

on children, 205 
lead intoxication as model of. 205-207 

Environmental tobacco smoke (ETS), fi8 
Epicanthus. 591 
Epicondylitis, 936 
Epidemiology, 43 
Epidermody:-.pla::..ia verrucifonnis, 998 
Epididymal cy~t, 852-853 
Epididymitis, 847, 853 
Epidural anesthesia, 101 
Epigastric pain, 747-748 
Epiglottitis, 618 

acme, 170-171 
Epiphora, 593 
Episc1eritis, 583 
Episiotomy. 101 
Episiotomy wound infection, 138 
Epistaxis, 615-616 
Epivir (lamivudine), 363 
Eprosartan (Teveten), 627 
Epstein-Barr virus infection, 329-332 

clinical presentation, 330 
diagnosis, 330-331 
epidemiology, 329-330 
management, 331 
prevention, 332 

Erb's pahy, 154 
Erectile dysfunction, 848 
Erysipelas, 993 
Erythema infectiosum, 174-175,995 
Elythema migrans, 380 
Erythrasma, 991, 992 
Erythroplakia. 607 
Erythroplasia. 1008 
Escherichia coli diarrhea, 755 
EMherichia coli food poisoning, 803-804 
Esmolol (Brevibloc), 648 
Esomeprazole (Ncxium), 748 
Esophageal chest pain, 632-633 
Esophagitis, candidal, 306 
Esotropia, 598 
Essential tremor, 560-561 
Estazolam (ProSom), 413, 472 
Estimated date of confinement (EDC), 99 
Estimated gestational age (EGA), 99 
Estrogen deficiency, effects of, 882-883 
Estrogen products, 884 
btrogen replacement therapy. 882, 885 
Estrogen status. assessment of. 883 
Eranercept (Fnhrel), q6::1 
Ethanol, 1024 
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Ethical considerations with adolescents, 
222 

Ethical issues with alcoholism, 508 
Ethmozine (moricizine), 648 
Ethnicity, 17 
Ethnosensitivity, model of, 19-20 
Ethosuximide (Zarontin), 542 
Ethyl chloride, 417 
Etodolac (Lodine), 962 
European Economic Community (EEC), 5 
Eustachian tube, 600 
Euthyroid sick syndrome, 1049 
Evidence-based clinical prevention, 50--52 
Evidence-based family medicine (EBM), 

33-40,44 
Ewing's sarcoma, 976 
Exanthem subitum, 172-173 
Exanthema subitum, 997 
Exanthem~, viral, in children, 172-175 
Excisional biopsy, 1010 
Exclamation-point hairs, 1017 
Executive health maintenance 

examinations, 386 
Exercise, 71-72, 438--439 

aerobic, 441 
back, 923 
dyslipidemias and, 1025 
obesity and, 457 
physiologic effects of, 72 
pregnancy and, 442 
stress testing prior to, 72 

Exercise-induced anaphylaxis, 326 
Exercise-induced asthma, 712 
Exercise tolerance testing, 634-635 
Exostosis, 975 
Exotropia, 598 
Experts, 38-39 
Explosive attacks, 1108 
Expressed prostatic secretions, 841 
External hemorrhoids, 777-778 
Extracapsular fractures, 943 
Extraocular movements, 587 
Extrasystolic beats, 664 
Eye 

dry, 593 
foreign bodies in, 587-588 
red, see Red eye 
selectcd disorders of, 591-598 

Eye injuries, 586-589 
conunon,587-588 
prevention of, 589 
vision-threatening, 588-589 

Eye tray, 586, 587 
Eyelid inflammation, 592 
Eyelid lacerations, 588 
Eyelids, 586, 591-592 

FACES symptoms, 674 
Factitious disorder~, 304-305 
Factor V Leiden testing, 860 
Fad diets, 458 
Failure to thrive in infants, 160-161 
Falls 

in elderly, 235 
prevention, 1056 

Familial adenomatous polyposis, 146, 
784 

Family 
confidentiality and, 31 
detined,24 
health and, research on, 25-26 
infants and, 162-163 
working with, 26-31 

Family bed, 186 
Family-centered approach, 5 
Family-centered maternity, 95 
Family conferences, 30-31 

steps for conducting, 275 
Family development, assessing early, 163 
Family history in preconception care, 90 
Family interviewing, principles of, 29-30 
Family issues 

of domestic violence, 265 
in health care, 24-31 

Family medicine, 3 
advances in, 5-6 
applications, 1095-1136 
approach,3 
around the world, 4-5 
caring for the world, 8 
challenges to, 6-7 
current trends and future practice, 7-8 
early years, 3-4 
evidence-based (EBM), 33--40 
history of, 3-5 
literature heritage, 6 
now and future practice, 3-8 
philosophical tenets in, 5-6 
as population-based specialty, 43-44 
practice of, 47-1093 
principles of, 1--46 
in United States, 4 

Family members, involving, in office 
visits, 27, 29 

Family-oriented approach, 26--27 
Family physicians, 3, 4 

ambulatory practice of, 1129-1131 
future of home care by, 463--464 
home care bag, 461 
profile of, in United States, 1128-1135 
role in responding to biologic and 

chemical terrorism, 1107-1127 
role of, II, 12-13, 14, 15in 

preconception care, 85 
sexual assault and, 268-270 
suicide in practice of, 299 

Family planning 
contraception and, 859-865 
natural, 864-865 

Family practice residency programs, 1128 
Family stress 

counseling and, 272-278 
dimensions of, 272-273 
principles for dealing with, 273-277 

Family systems approach, 24-25 
Family trees, 27, 28 
Famotidine (Pepcid), 748 
Fat 

dietary, 73, 784 
fecal. Sudan stain [or, 756 
omega-3, 1023 
stool,756 

Fat necrosis, subcutaneous, 156 
Fat pad sign, 935 

Fathers. postpartum well-being of, 137 
Fatigue, 465--469 

clinical presentation, 465--466 
diagnosis, 466--468 
management, 468--469 
postpartum, 139 

Febrile convulsions, 546-547 
Fecal fat, Sudan stain for, 756 
Fecal impaction, 780 
Fecal incontinence, functional, 779 
Fecal occult blood testing, 785, 786 
Feet, see Foot entries 
Feldene (piroxicam), 962 
Felodipine (Plendil), 626 
Felon, 941 
Female, see also Women 
Female athlete triad, 878 
Female condoms, 863-864 
Female infertility factors, 913 
Female reproductive organs, tumors of, 

887-893 
Female reproductive system, selected 

disorders of, 908-916 
Female victims of sexual assault, 267 
Femoral antetorsion, 188 
Femoral anteversion, 188, 190-191 
Femoral epiphysis, slipped capital, 

194--195 
Femoral head fractures, 944 
Femoral neck fractures, 942-943 
Femoral neuropathy, 565 
Femoral rotation, internal and external, 188 
Fenofibrate (Tricor), 1026 
Fentanyl,419 
Ferritin values, 1075 
Festinating gait, 558 
Fetal alcohol effect, 501 
Fetal alcohol syndrome, 92, 501 
Fetal assessment, 100 
Fetal fibronectin, 120 
Fetal heart rate, 100 
Fetal heart rate monitoring, 130 
Fetal hypoxia, 101 
Fetal pulse oximetry, 130 
Fetal scalp pH monitoring, 130 
Fetal surveillance, intrapartum, 129-131 
Fever in infants, 161-162 
Fexofenadine (Allegra), 111, 320 
Fiber, 74 
Fibrates, 1026 
Fibroadenoma, 898 
Fibrocystic breast condition, 897-898 
Fibroids, 887-888 
Fibromyalgia, 970-972 
Fibronectin, fetal, 120 
Fibrous cortical defect, 978 
Field blocks, 418 
Fifth disease, 174-175, 995 
Fifth metatarsal, fracture of, 953 
Filoviruses, 1121 
Finasteride (Proscar), 844,1018 
Fine-needle aspiration cytology, 1050 
Finger disorders, 939-941 
Finger distal tip fractures, 939 
Finger fractures, 939 
Finger infections, 940--941 
Finger injuries, 424, 450-451 



Finger tendon injuries, 939-940 
Fingertip, amputated, 424 
Finkelstein test, 937 
Fires, children and, 2(J1 
First-aid ki~ 78-79 
Fishhook removal, 435-436 
Fitness-for-duty examinations, 386 
Fitzpatrick's sign, 1005 
Flash bums, 432 
Flat spring diaphragm, 863 
Flatfoot, 192-193 
Fleas, 1002 
Flecainide (Tambocor), 648 
Flexible fiberoptic nasolaryngoscopy, 

618-619 
Flexor tenosynovitis. 564 
Floxin (ofloxacin), 82 
Fluid, electrolyte, and acid-base disorders, 

815-830 
differential diagnosis, 815-818 

Flumazenil, 414, 513-514 
Flunitrazepam (Rohypnol), 268, 513 
Fluorescein staining, 587 
Fluoride, 218, 609, 1057 
Fluoxetine (Prozac), 280, 294 
Flurazepam (Dahnaue), 413, 472 
Fluvastatin (Lescol), 1026 
Fluvoxamine (Luvox), 280, 294 
Focal segmental glomerulonephritis, 837. 

838 
Folate, 217, 1082 
Folate consumption, 75 
Folate deficiency, 1082 
Folic acid. 90, 1024 
Folinic acid. 108 
Follicle-stimulating hormone (FSH), 874 
Follicular carcinoma, 1050 
Folliculitis, 992-993 
Folstein Mini-Mental State Examination, 

244 
Fontanels, 155 
Food allergies, 325, 802 
Food guide pyramid, 73-74 
Food impaction, 435 
Food intake, obesity and, 457 
Food poisoning 

associated with neurologic disorders, 
804-806 

bacterial, 803-804 
Foot 

disorders of, 950-953 
nerve entrapment conditions of, 952 

Foot axis, 188 
Foot problems 

of children, 191-193 
in diabetes mellitus, 1035 

Foot progression angle, 188 
Forefoot injuries, 952 
Foreign bodies 

aspirated or swallowed, 434-435 
in ear, 619, 620 
in eye, 587-588 
in nose, 619--620 

Foreign-body rhinitis, 320 
Formula for infants, 158 
Fortovase (saquinavir soft gel), 363 
Fosamax (alendronate), 942, 1056--1057 

Fosinopril (Monopril), 626 
Fosphenytoin (Cerebyx), 542 
Fourth heart sound, 663 
Fragile X syndrome, 204 
Frailty 

in elderly, 224-225 
and Injuries: Cooperative Studies of 

Intervention Techniques (FlCSIT) 
trial,235 

Fredrickson-Levy system, 1021 
Free thyroxine index, 1044 
Freezing, 1012 
Frostbite, 393-394 
Frozen shoulder, 934 
FSH (follicle-stimulating hormone), 874 
Functional fecal incontinence, 779 
Functional incontinence, 233 
Functional/social issues for elderly, 228--232 
Fungal infections, 999-1002 
Fungal urinary tract infections, 811-812 
Furosemide (Lasix), 627, 673 
Furuncles, 993 

Gabapentin (Neurontin), 542 
Gabitril (tiagabine), 542 
Gait, festinating, 558 
Gait abnormalities of children, 188-191 
Galactorrbea, 1063-1064 
Gallbladder perforation, 795 
Gallstone pancreatitis, 760 
Gallstones, 794-795 
Gamekeeper's thumb, 940 
Ganglion cysts, 975 
Gardner syndrome, 146 
Garlic, 1103 
Gastric cancer, 752 
Gastric lavage, 405 
Gastric ulcers, 749-751 
Gastritis, 751 
Gastrocnemius muscle partial tear, 949 
Gastroenteritis. viral, in children, 173-176 
Gastroesophageal reflux, in infants, 160 
Gastroesophageal reflux disease (GERO), 

113,748-749 
Gastrointestinal anthrax terrorism, 1113 
Gastrointestinal bleeding, 1075 
Gastrointestinal disorders during 

pregnancy, 113 
Gastropatby, 751 
Gay adolescents, 12, see also Homosexual 

entries 
Gemcitabine, 764 
Gemfibrozil (Lopid), 1026 
Gender, alcoholism and, 498 
General paresis, 573 
Generalized anxiety disorder, 281-282 
Generalized seizures, 539 
Genes, 141 
Genetic disorders, 141-148 

multifactorial, 145-146 
types of, 142 

Genetic history in preconception care, 90 
Genetic indirect analysis, 141 
Genetic linkage analysis, 141 
Genetic testing, types of, 141 
Genetics, 141 

cancer and, 146-147 

Index 1153 

Genital herpes, 996-997 
Genital warts, 353-354 
Genitalia, ambiguous, 156 
Genitourinary system, selected disorders 

of,852-858 
Genograms, 27, 28, 144 
Genome, human, 147 
Genu valgus, 191 
Geographic tongue, 608 
GERD (gastroesophageal reflux disease), 

113, 748-749 
Germ cell tumors, 853 
German Conunission E, 1102 
German measles, 172-173, 995 
Gestational diabetes mellitus, 98, 1040 
Ghon lesion, 726 
Gianotti-Crosti syndrome, 173 
Giant cell arteritis, 968 
Giant cell tumor, 975 
Giardiasis, 378-379, 756 
Gigantism, 1064-1065 
Gilbert's syndrome, 767 
Ginger root, 1103 
Gingival lesions, 609 
Gingivitis, 609 
Ginkgo biloba, 1103 
Ginseng, 1103 
Glans penis, 1008 
Glaucoma, 597-598 

acute angle-closure, 584--585 
angle-closure, 598 
chronic open-angle, 597-598 

Gleason system, 845 
Glenohumeral disorders, 934--935 
Glenohumeral joint, 933 
Glioblastoma, 574 
Globalization, 7-8 
Globe rupture, 589 
Glomerulonephritis, 837-838 
Glomerulosclerosis, 835 
Glossitis, 608 
Glucocorticoids,962, l(JIO 
Glucosamine sulfate, 957 
Glucotoxicity, 1031 
Glycemic control 

achieving, in diabetes mellitus, 
1035-1040 

importance of, in diabetes mellitus, 
1031-1032 

GnRH (gonadotropin-releasing hormone), 
874 

Goeckerman regimen, 985 
Goggles, 589 
Gold compounds (Myochrysine), 963 
Goldman Cardiac Risk Index, 478 
Gonadarche, 1067 
Gonadotropin-releasing hormone (GnRH), 

874 
Gonorrhea, 349-350 
Gonorrheal proctitis, 781 
Gout, 1059--1061 

acute, 1059-1060 
treatment of, 1060-1061 

Graded exercise testing, 646 
Graham Steell murmur, 708 
Granuloma inguinale, 356 
Granulomatous thyroiditis, 1047-1048 
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Graves' disease, 1045-1046 
Grey Turner sign, 761 
Grief, 526 
Grip strength, 958 
Griseofulvin, 1016 
Group B streptococcal (GBS) infection, 98 
Guanabenz (Wytensin), 626 
Guanadrel (Hylorel), 629 
Guanethidine (Ismelin), 629 
Guanfacine (Tenex), 626 
Guide to Clinical Preventive Services, 53 
Guided imagery, 1105 
Guidelines for Adolescent Preventive 

Services (GAPS), 212 
Guillain-Barre syndrome, 563, 566--567 
Guyon's canal syndrome, 565 
Gynecomastia, 900 

HAART (highly active antiretroviral 
therapy), 360 

HACEK organisms, 703, 706 
Haemophilus inJluenzae type b (Hib) 

conjugate vaccine, 54 
Haglund's deformity, 950--951 
Hair, 1016 
Hair growth, excessive, 1068 
Hair loss 

pathologic, 1016--1017 
physiologic,1017-1018 
postpartum, 139 

Hairy leukoplakia, 1007 
Halcion (triazolam), 413, 472 
Halitosis, 611 
Hallucinogens, 514 
Hamstring avulsion, 944-945 
Hamstring strain, 945 
Hand 

disorders of, 937-939 
foot, and mouth disease, 173, 997-998 

Hand infections 
dorsaL 938 
palmar, 938 

Hantavirus pulmonary syndrome, 382 
Hantaviruses, 382-383 
Haptoglobin, 1079 
Hashimoto's thyroiditis, 1045, 1049 
Havrix vaccine, 772 
Hayfever, 582 
Hazard-monitoring examinations, 387 
Hazards 

concept of, 384 
workplace, 385 

HDL, see High-density lipoprotein 
Head injuries, grading of, 449 
Head louse, 1002-1003 
Headache, 528-535 

classification, 529 
clinical approach to, 528-529 
clinical types. 532-535 
diagnosis, 529-531 
follow-up, 531-532 
management, 531 

Health 
family and, research on, 25-26 
smoking and, 68 

Health assessment of workers, periodic. 
387-388 

Health care, 1098 
of adolescents, 212-222 
cultural issues in, 17-22 
economic policies and, 8 
family issues in, 24-31 
of international traveler, 77-83 
longitudinal, 3 
occupational, 384-390 
population-based,41-46 
quality of, 1099 
relationship-based, 5 
systems approach to, 6 

Health care costs, 41 
Health care proxy, 31 
Health Information for International Travel 

(HUT), 79 
Health Insurance Portability and 

Accountability Act of 1996 
(HIPAA), 1099 

Heallh maintenance, for adolescents, 215, 
216 

Health maintenance examinations, 
executive, 386 

Health Plan Employer Data and 
Information Set (HEDIS), 63 

Health promotion, 68-75 
in elderly, 238 
in preconception care, 86, 96-97 

Healthy People 2010, 49 
Hearing aids, 615 
Hearing impairment, 613--615 

pediatric, 613-614 
Hearing loss, 612 

in adults, 615 
in infants, 159,613-614 

Heart, electrophysiology of, 644 
Heart disease, 83 
Heart failure. 672--682 

acute, 672-674 
causes, 673 
chronic, 674-682 
counseling in, 676 
defined,672 
diastolic, drug management of, 680 
futurc therapy, 682 
prevention, 682 
refractory chronic, 682 
systolic, pacemaker therapy of, 680 

Heart failurc spccialist, 682 
Heart murmur in infants, 159 
Heart rate, fetal, 100 
Heartburn, 113, 748 
Heat exhaustion, 392 
Heat injuries. 392-393 
Hcat rash, 983 
Heat stroke, 392-393 
Heavy drinking, 498 
Heherden's nodes, 956 
HEDlS (Heallh Plan Employer Data and 

Information Set), 63 
HELLP syndrome, 123 
HELPER-R mnemonic, 129 
Hemangiomas, 155, 1005-1006 
HematochcLia,751 
Hematocrit, 1073 
Hematologic disorders, 1089-1091 

during pregnancy, 108 

Hcmatologic malignancies, 1092 
Hcmatologic system, surgery and, 484-485 
Hematopoietic system, selected disorders 

of, 1084-1092 
Hemic murmur, 159 
Hemiplegia, recovery in, 554 
Hemochromatosis, 772-773, 1089-1090 
Hemodialysis, 327 
Hemoglobin, blood, 1073 
Hemoglobin E, 1077-1078 
Hemolysis, 1079 

causes of, 1080 
Hemolytic-uremic syndrome, 1087 
Hemophilia A, 1084-1085 
Hemophilia B, 1085 
Hemorrhage, see also Bleeding 

postpartum, 133, 136--137 
subarachnoid, 549, 553-554 
subconjunctival, 588, 592, 593 
vitreous, 589 

Hemorrhagic fever with renal ~yndrome, 
382 

Hemorrhagic stroke, 549, 553-554 
Hemorrhagic telangiectasia, hereditary, 

1087 
Hemorrhagic virus terrorism, 1121 
Hemorrhoids, 776--778 
Henoch-Schonlein purpura, 1087-1088 
Heparin therapy, 695-696 
Hepatitis 

preconception care and, 88 
viral, during pregnancy, 105-106 

Hepatitis A, during pregnancy, 105-106 
Hepatitis A vaccine, 54, 80 
Hepatitis A virus, 768 
Hepatitis B, during pregnancy, 106 
Hepatitis B surface antigen (HBsAg), 106 
Hepatitis B vaccine. 54, 81 
Hepatitis B virus, 768-769 
Hepatitis C, during pregnancy, 106 
Hepatitis C virus, 769-771 
Hepatitis D, 771 

during pregnancy, 106 
Hepatitis E, 771 
Hepatitis G, 771 
Hepatocellular carcinoma, 774 
HER2 (human epidermal growth factor 

receptor-2) protein, 906 
Herb-drug interactions, 1101 
Herbal medications, common, 1103 
Herbal medicine, 1101-1102 
Herbah,75 
Hereditary hearing impairment, 613 
Hereditary hemochromatosis, 772-773 
Hereditary hemorrhagic telangiectasia, 

1087 
Hereditary neuropathies, 568 
Hereditary nonpolyposis colon cancer, 

146-147 
Hernia, pediatric, 852 
Herniated intcrvertebral disc, 924-926 
Heroin, 512 

physical findings with, 220 
Herpangina, 168-169 
Herpes gestationalis during pregnancy, 

113-114 
Herpes labialis, 997 



Herpes zoster, 566 
Herpesvirus infections, 354-356, 870-871 

human, 995-997 
Heteroarylacetic acids, 962 
Hidradenitis suppurativa, 781, 993 
High-altitude illness, 82-83 
High-density lipoprotein (HDL), 1019 

decreased, 1021 
low, 1024-1025 
screening, 61 

Highly active antiretroviral therapy 
(HAART), 360 

Hip 
apophysitis of, 196, 198 
of children, problems of, 193-199 
developmental dysplasia of, 195-196 
septic, 194 
transient synovitis of, 193-194 

Hip dislocation, 943-944 
Hip fractures, 942-943, 1053 
Hip rotation, 189 
IilPAA (Health Insurance Portability and 

Accountability Act of 1996), 1099 
Hirsutism, 1068-1069 
Hispanics, health status of, 19 
Histamine-2 receptor antagonists, 748 
Histoacryl blue, 426 
Histoplasmosis, 724-725 
History taking, sexual, 489-490 
Histrionic personality disorder, 310 
HIV, see Human immunodeficiency virus 
Hivid (zalcitabine), 363 
HMG-CoA reductase inhibitors, 1026 
Hoarseness, 617--618 
Holter monitor, 639 
Home blood glucose monitoring, 1032 
Home-canned foods, 805 
Home care, 459--464 

benefits of, 460-461 
by family physicians, future of, 463-464 
integrating, into practice, 463 
practice, specifics of, 459-461 
trends in, 459 

Home care bag, family physician, 461 
Home care services, Medicare 

reimbursement for, 459 
Home care visit, 461-463 
Home care visit progress note, 462 
Homeopathy, 1102 
Homicide of children, 207 
Homosexual adolescents, 12 
Homosexual relationships, abuse in, 

260-261 
Homosexuals, sexual care for, 495 
Hordeolum, 592 
Horizontal mattress suture, 422 
Hormonal changes through menstrual 

cycle, 875 
Hormonal contraception, 859-862 
Hormonal treatments, general approach to, 

883 
Hormone replacement therapy (HRT), 60, 

882, 885, 1056, 1066 
Horner's syndrome, 732 
Hornet stings, 401 
Hospice, 524 
Hospice movement, 15 

Hospital admission privileges, 1134--1135 
Hospitalists, 1134-1 135 
Hot flashes, 883 
Hot-tub folliculitis, 993 
HRT (hormone replacement therapy), 60, 

882, 885, 1056, 1066 
5-HT (5-hydroxytryptamine) (serotonin) 

receptors, 314 
Human bites, 399--400 
Human development 

adolescence stage, 11-12 
childhood stage, 10-11 
death and dying stage, 15 
middle age stage, 13 
old age stage, 14-15 
retirement stage, 13-14 
stages of, 10--15 
young adulthood stage, 12-13 

Human epidermal growth factor receptor-2 
(HER2) protein, 906 

Human genome, 147 
Human herpesvirus infections, 995-997 
Human immunodeficiency virus (HIV), 11, 

222, 329, 360-367, 566, 771 
counseling and testing, 361-362 
in infants, 154, 157 
medical management of disease, 

362-364 
in newborn, 154, 157 
preconception care and, 87-88 
pulmonary disease with, 365 
testing, 53 
transmitted, 360 

Human papillomavirus, 353-354 
Human papillomavirus infection, 871 
Humeral fracture, impacted, 935 
Humerus 

disorders of, 935 
subluxation of, 933 

Hyaline membrane disease, 152 
Hydralazine (Apresoline), 124, 627 
Hydrocele, 156, 852 
Hydrochlorothiazide (HydroDIURIL), 627 
HydroDlURlL (hydrochlorothiazide), 627 
Hydroxychloroquine (Plaquenil), 963 
5-Hydroxytryptamine (5-HT) (serotonin) 

receptors, 314 
Hygroton (chlorthalidone), 627 
Hylorel (guanadrel), 629 
Hymenoptera stings, 401 
Hyperaldosteronism, 1071 
Hyperandrogenism, 1068 
Hyperbicarbonatemia, 828-830 
Hypercalcemia, 817,1069-1070 
Hyperca1ciuria, 857 
Hypercapnia, 736 
Hyperchloremia, 815 
Hypercholesterolemia, 1022 
Hypercoagulable state, 693 
Hyperglycemia, 817, 823-824, 1031 
Hypergonadotropic amenorrhea, 877 
Hyperkalemia, 815, 825-826 
Hyperkeratosis, 1000 
Hypermagnesemia,817 
Hypernatremia, 815, 822-823 

pathogenesis of, 816 
Hypernephroma, 839 

Index 1155 

Hyperosmolality, 815, 822-823 
Hyperosmolar hyperglycemia nonketotic 

syndrome, 823-824 
Hyperoxaluria, 857 
Hyperparathyroidism, 1069-1070 
Hyperphosphatemia, 817 
Hyperpigmentation, 1070 
Hyperprolactinemia, 1063-1064 
Hypersomatotropism, 1064 
Hypertension, 441, 550, 622-630 

algorithm for treatment of, 625 
antihypertensive classes, 624--629 
antihypertensive drug selection, 629-630 
associated with pregnancy, 123-125 
chronic, during pregnancy, 112 
diagnosis, 622 
etiology, 622-623 
quality·of-life issues with, 629 
severe, 630 
surgery and, 481 
transient, of pregnancy, 112 
treatmen~ 623-624 

Hyperthyroidism, 1043-1046 
during pregnancy, 111 

Hypertrichosis, 1068 
Hypertriglyceridemias, 1022, 1024, 1028 
Hypertrophic cardiomyopathy, 440-441, 

669,689-690,706-707 
Hypertrophic obstructive cardiomyopathy, 

669 
Hypertrophic pnimonary osteoarthropathy, 

732 
Hypertrophic subaortic stenosis, idiopathic, 

669 
Hyperoticemia, 1059 

causes of, 1060 
treatment of, 1061 

Hyperuricosuria, 858 
Hyperventilation, 744 
Hypervolemia, 820--821 
Hyphema, 588, 589 
Hypnosis, 1105 
Hypnotics, 472 
Hypoalbuminemia, 1070 
Hypobicarbonatemia, 815, 826-828 
Hypocalcemia, 817, 1070 
Hypocapnia, 744 
Hypochloremia, 815 
Hypochondriasis, 303 
Hypocitraturia,858 
Hypoglycemia, 817,1071-1072 

management strategies, 1036 
of newborn, 153 

Hypogonadism in adults, 1068 
Hypogonadotropic amenorrhea, 877 
Hypokalemia, 815, 824--825 
Hypomagnesemia, 817 
Hyponatremia, 815, 821-822 

causes, 820 
pathogenesis of, 816 

Hypoosmolality, 815, 822 
Hypoparathyroidism, 1070 
Hypophosphatemia, 817 
Hypophysis, 1063 
Hypopigmentation, disorders of, 

1013-1014 
Hypopituitarism, 1065 
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Hypospadias, 156 
Hypotension 

of newhom, 152 
postural, in elderly. 236 

Hypothennia, 393 
Hypothyroidism, 90, 1048-1049 

amenorrhea secondary lo, 876 
congenital, 1049 
during pregnancy, III 
subclinical, 1049 

Hypouricemic agents, 1060--1061 
Hypoxemia, 736 
Hypoxia, fetal, 101 
Hysterectomy, 890--891 
Hysteria. 300 
Hy~terosalpingography, 914--915 
Hytrin (terazosin), 626 

IADL~ (instrumental activities of daily 
living), 224, 225 

Ibuprofen (Advil, Motrin, Nuprin), 962 
Ibutilide (Carvert), 649 
IBW (ideal body weight), 455 
Ice (drug), 221 
icterus, 153 
Ideal body weight (IDW), 455 
Idiopathic anaphylaxis, 327 
Idiopathic chronic fatigue, 467 
Idiopathic hypertrophic suhaortic stenosis, 

669 
Idiopathic postprandial syndrome, 1072 
Idiopathic scoliosis, 200 
Idiopathic thrombocytopenic purpura, 1086 
Ileal conduit, 855 
Illness, 18 
Illness models, 20--21 
Imagery, guided, 1105 
Imipramine (Tofranil, Janimine), 280, 294 
Immersion burns, 256 
Immersion foot, 394 
Immersion syndrome, 429 
Immune serum globulin (lSG), 80 
Immune thrombocytopenia, 90 
Immune thrombocytopenic purpura during 

pregnancy, 109-110 
Immunization schedule, childhood, 54 
Immunizations, 387 

travel,79-81 
Immunocompromised patient, management 

of,364-366 
Immunoglobulin A nephropathy, 838 
Immunotherapy, 321-322 
Imodium (lopcramide), 82 
Impetigo, 992 
Impetigo herpetiformis during pregnancy, 

114 
Implanon, 861-862 
Implantable cardiac defibrillator, 690--691 
Implantable cardiac pacemakers, 647 
Imuran (azathioprine), 963 
In-toeing, 189 
Indapamide (Lozol), 627 
Inderal (propranolol), 626, 648 
Indinavir (Crixivan), 363 
Indinavirlritonavir, 363 
Indirect inguinal hernia, 852 
Indole and indene acetic acids, 962 

Indomethacin, 122 
Industrial injuries, 386 

and illness, treatment of, 384-385 
Infants 

anemia in, 160 
care of, 157-162 
clinical prevention guidelines, 52-53 
colic in, 158, 160 
common problems of, 159-160 
constipation in, 159 
delivery of, 10 I-I 02 
diet for, 158 
early intervention for handicaps in, 

203-204 
failure to thrive in, 160--161 
family and, 162-163 
fever in, 161-162 
fonnula for, 158 
gastroesophageal reflux in, 160 
hearing loss in, 159, 613-614 
heart murnlUr in, 159 
human immunodeficiency virus in, 154, 

157 
language delays in, 203 
mortality in, 19 
motor delays in, 203 
munnurs in, 669-670 
nutrition of, 157-158 
obesity in, 158 
problems of, 157-162 
pyloric stenosis in, 160 
safety counseling for, 208 
selected problems of, 203-210 
sepsis in, 370-372 
sexual issues and, 491-492 
sleep disturbances in, 160 
of substance-abusing mothers, 163-164 
sudden cardiac death in, 689 

Infections 
postpartum, 137,138 
during pregnancy, 104-108 

Infectiou>. diarrhea syndromes, 754-756 
Infectious disease history in preconception 

care, 87-89 
Infectious diseases, selected, 375-383 
Infectious endocarditis, 702-706 
Infectious mononucleosis, see Epstein-

Barr virus infection 
Infectious proctitis, 781 
Infertile couple, evaluation, 913-915 
Infertility, 913 
Infestations, 1002-1003 
Infiltration blocks, 418 
Inflammatory bowel disease, 758-759 
Inflammatory neuropathie5, 566 
Intliximab (Remicade), 963 
Influenza, 333, 336--337 
Influenza-like illness, 1111-1112 
Influenza vaccine, 54, 81, 337 

yearly, 721 
Influenza viruses, 334 
Informatics, 43-44 
Information mastery (1M), 33-35 

application of evidence, 39-40 
practicing, 35-39 

Infonnation pyramid, databases in, 37 
Infonnation retrieval, 1098 

Infonnation sources, medical, 38-39 
Infonnation technology, 7 
Infrared radiation, 395 
Ingrown toenails, 1016 
Inguinal hernia. 156,795-796 

indirect, 852 
Inhalants, physical findings with, 220 
Inhalation injury, 396--397 
Inhalational anthrax terrorism, 1110-1112 
INHOMESSS mnemonic, 461 
Injuries, 55 

to athletes, 444-454 
mechanisms of, 444-445 
overuse, 444-445 ",pecific, 451--453 
prevention of, 454 
traumatic, 445-451 
unintentional, 429-436 

Injury prevention in children, 207-208 
Injury Prevention Program, The (TIPP), 

208 
Insect avoidance, 78 
Insect stings, 325-326 
insomnia, 470--473 
Instrumental activities of daily living 

(IADLs), 224, 225 
Insulin absorption, 1033 
Insulin programs. 1035 
Insulin pump, 441-442 
Insulin-resistance syndrome, 1022 
Insulin secretion, augmentation of, 1037 
Insulin therapy, 1037-1040 
Insulinomas, 1072 
Intal (cromolyn), 715 
Intelligence quotient (IQ), 204 
Interdigital neuralgia, 566 
Interdigital neuritis, 953 
Internal hemorrhoids, 776--777 
International traveler, health care of, 77-83 
Internet, 7, 1097, 1098-1099 
Internet Web sites, 8, 147-148 
Intersection syndrome, 937 
Interstitial lung disease, 742-743 
Intertrigo, candidal, 1001 
Interventions with preconception care, 

92-93 
Intervertebral disc, herniated. 924--926 
Intestinal atresia, 156 
Intimate partner violence, see Domestic 

violence 
Intra aortic balloon pump counterpulsation, 

688-689 
Intraarticular corticosteroid injection, 929 
Intracerebral hemorrhage, 554 
Intracuticular running suture, 422 
Intranet, 1098 
Intrapartum analgesia and anesthesia, 101 
Intrapartum fetal surveillance, 129-131 
Intrauterine contraceptive devices, 862-863 
Intravenous urography, 856 
Inversion injuries, 445 
Iodine, 218 
Iodine 131 ablation, 1046 
Ionamin (phentennine), 457-458 
Ionizing radiation injuries, 394--395 
Ipecac, 405-406 
IQ (intelligence quotient), 204 
Irbesartan (Avapro), 627 



Iridocyclitis, 584 
Iris, 591 
Iritis, 584 
Iron, 218 
Iron deficiency anemia, 1075-1076 

during pregnancy, 108 
Iron dextran, 1075 
Iron replacement, oral, 1075 
Iron supplement, 75 
Irregular vaginal bleeding, 878-879 
Irrigation, 588 
Irritable bowel syndrome, 756-757 
Irritable colon, 756 
Ischemia, silent, 639--640 
Ischemic bowel diseases, 800-802 
Ischemic colitis, 800 
Ischemic heart disease, 632--642 
Ischemic stroke, 552-553 
Ischiorectal abscesses, 779 
Islet cell secretory function, 1030 
Islet cell transplantation, 1030 
Ismelin (guanethidine), 629 
Isoimmune neutropenia, 1089 
Isoniazid, 107 
Isonicotinic acid hydrazide (lNH), 107 
Isoptin (veraparall), 626, 649 
Isotretinoin (Accutane), 89, 981 
Isradipine (DynaCirc), 626 
IvyBlock (bentoquararn), 986 

Jaccoud arthropathy, 965 
Janeway lesions, 703 
Janirnine (imipramine), 280, 294 
Japanese encephalitis vaccine, 81 
Jaundice of newborn, 152-153 
Jet lag, 79 
Jock itch, 1000 
Joint pain, 958-959 
Jones' fractures, 453 
Journal of Family Practice (JFP), 37-38 
Junctional nevi, 1006 
Junin virus, 1121 
Juvenile kyphosis, 200-201 
Juvenile rheumatoid arthritis, 964 
Juvenile warts, 998 

Kager's triangle, 949-950 
Kaletra (lopinavir/ritonavir), 363 
Kaposi's sarcoma, 364-365, 1010 
Kawasaki disease, 170-172 
Kawasaki syndrome, 689 
Kegel's exercises, 234 
Keloids, 1006 
Keppra (levetiracetam), 542 
Keratitis, 582-583 
Keratoacanthoma, 1007 
Keratolytic preparations, 984 
Kerion, 999 
Kerlone (betaxolol), 626 
Kernicterus, 153 
Kemig sign, 570 
Ketamine, 418, 513 
Ketanserin, 124 
Ketoprofen (Orudis), 962 
Kidney diseases, 833-840 

cystic, 838-839 
Kindling, 498 

Kite's angle, 192 
Klinefelter syndrome, 144 
Klonopin (clonazepam), 280, 413, 542 
Knee 

of children, angular abnormalities of, 191 
osteochondritis dissecans of, 948 

Knee dislocation, 946 
Knee injuries, 446-447 
Knee pain, 946-949 
Knock-knees, 191 
Koebner phenomenon, 984 
Koilonychias, 1075 
Kussmaul's respirations, 1040 
Kussmaul's sign, 699 
Kyphosis, juvenile, 200-201 

Labetalol (Nonnodyne, Trandate), 112, 
626, 627, 648 

Labor, 100-101 
active management of, 127 
arrest of, 127 
bleeding complications during, 132-133 
preterm, 120-123 
problems in, 127-133 
support during, WI 

Laboratory testing 
in preconception care, 92 
before surgery, 477 

Lacerations 
across landmarks, 423 
acute, care of, 416--427 
beveled, 424 
complex, 424 
concurrent therapy, 427 
eyelid,588 
postrepair management, 426-427 

Lachman test, 448, 947 
Lacrimal system, 593 
Lactating breast, care of, 900 
Lactose intolerance, 757, 802-803 
Lacunar stroke, 549 
Lamictal (lamotrigine), 542 
Lamivudine (3TC, Epivir), 363 
Larnotrigine (Laralctal), 542 
Langer's relaxed skin tension lines, 416, 

lOll 
Language delays in infants, 203 
Lanoxin (digoxin), 649, 678-679 
Lansoprazole (Prevacid), 748 
Laparoscopic surgery, 791-792 
Laparoscopy,909 
Large-bowel diarrhea, 754 
Large bowel diseases, 754-759 
Lariam (mefloquine), 81 
Laryngitis, 338-339 
Laryngotracheitis, 168-169 
Laryngotracheobronchitis, 337-338 
Lasers, 395-396 
Lasix (furosemide), 627, 673 
Lassa virus, 1121 
Last menstrual period (LMP), 99 
Late (tertiary) syphilis, 352 
Latent syphilis, 352 
Lateral epicondylitis, 451-452 
Laxatives, 228, 229 
LDL, see Low-density lipoprotein 
Lead, sources of, 205-206 

Index 1157 

Lead intoxication as model of 
environmental influences, 205-207 

Lead poisoning 
management of, 207 
screening for, 206--207 
symptoms of, 206 

Lead-time bias, 50 
LEARN model, 21-22 
Learning disabilities of children, 180-182 
Letlunontide (Arava), 962-963 
Left-sided heart murmurs, 669 
Legal considerations with adolescents, 222 
Legg-Calve-Perthes disease, 196, 197 
Legionnaire's disease, 724 
Leiomyomas, 887-888 
Length-time bias, 51 
Lens, 597 
Lentigo maligna, 1008 
Lentigo maligna melanoma, 1009 
Leprosy, 566 
Lesbian adolescents, 12, see also 

Homosexual entries 
Lesco! (fluvastatin), 1026 
Letrozole, 906 
Leukentias, 1091, 1092 
Leukoplakia, 607, 1007 
Leukonhea secondary to birth control pills, 

871 
Leukotriene modifiers, 716 
Levatol (penbuto101), 626 
Levetiracetam (Keppra), 542 
Levodopa, 559 
Lewisite, 1123-1124, 1125 
Lewy bodies, dementia with, 245 
Leydig cell tumors, 853 
LH (luteinizing hormone), 874 
Lhermitte's sign, 928 
Libtium (chlordiazepoxide), 413 
Lice, 1002-1003 
Lichen planus, 609, 871, 1014 
Lichen sclerosis, 871 
Lichen simplex chronicus, 871 
Lidocaine, 417, 648 
Life cycle approach to sexuality, 491-496 
Life cycle events, 272 
Life stages, see Human development 
Lifestyle, sedentary, 71-72 
Ligamentous knee injuries, 947-948 
Lightning strikes, 396 
Lioresal (baclofen), 521 
Lipitor (atorvastatin), 1026 
Lipomas, 1006 
Lipoprotein screening, 1019-1021 
Lipoproteins, 1019 
Liquid nitrogen, 1012 
Lisfranc injury, 952 
Lisinopril (Prinivil, Zestril), 626 
Listeriosis during pregnancy, 105 
Literature heritage of family medicine, 6 
Lithium, 293 
Liver 

alcoholism and, 501 
cirrhosis of, 773-774 

Liver disease, 766-774 
chronic, 1080 causes of, 772-773 
surgery and, 485-486 

Liver function tests, 766-767 
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Liver transplantation, 774 
LMWH (low molecular weight heparin), 

109, 6%-{;97 
Lobar atelectasis, 743-744 
Lodine (etodolac), 962 
Longitudinal health care, 3 
Loniten (minoxidil), 627 
Loop diuretics, 627, 628 
Loop electrosurgical excision procedure, 

889-890 
Loperamide (Imodium), 82 
Lopid (gemfibrozii), 1026 
Lopinavir/ritonavir (Kaletra), 363 
Lopressor (metoprolol), 112, 626, 648 
Loratadine (Claritin), Ill, 320 
Lorazepam (Ativan), 413 
Losartan (Cozaar), 627 
Lotensin (henazepril), 626 
Lovastatin (Mevacar), 1026 
Low back pain, 918-924 

chronic, 926 
Low birth weight newborn, 151 
Low-density lipoprotein (LDL), 1019 

elevated, 1021, 1023-1024, 1028 
goals, 1020 
low, 1023, 1028 
screening, 61 

Low molecular weight heparin (LMWH), 
109,696-{;97 

Lower extremity 
of children problems of, 193-199 

torsional variations of, 188-193 
disorders of, 942-953 

Lower leg, disorders of, 949 
Lower respiratory infections during 

pregnancy, 1II-1I2 
Lower urinary tract symptoms, 842 
Lown classification, 660 
Lown-Ganong-Levine syndrome, 654 
Lowl (indapantide), 627 
LSD,514 

physical findings with, 220 
Ludiomil (maprotiline), 294 
Lumbar spondylolysis, 452 
Lumbar surgery, 925 
Lumbosacral neuropathies, 565-566 
Luminal (phenobarbital), 114, 123, 542 
Lung cancer, 730--735 

classification of, 731-732 
TNM classification of, 733 

Lung cancer screening, 731 
Lung collapse, 743-744 
Lung disease, interstitial, 742-743 
Lung injury, toxic, agents causing, 397 
Lupus band test, 965 
Lupus erythematosus, 1014 
Luteal phase, 874 
Luteinizing hormone (LH), 874 
Luvox (fluvoxamine), 280, 294 
Lyme carditis. 380 
Lyme disease, 379-381, 566 
Lymphadenectomy, 890--891 
Lymphadenopathy, 365 
Lymphocutaneous sporotrichosis, 1002 
Lymphocytic leukemia, 1091 
Lymphocytic thyroiditis, 1048 
Lymphogranuloma venereum, 356 

M protein, 1092 
Maalox, 748 
Macrocephaly, 155 
Macrocytic anemias, 1081-1083 
Macromastia, 896 
Macrovascular disease, 1034 
Macular degeneration, 596 
Macular edema, 1033 
Magnesium, 218 
Magnesium sulfate, 121, 124 
Magnetic resonance imaging, stroke and, 

553 
Major depressive disorder, 289, 290 
Malabsorption syndrome, 756 
Malar butterfly rash, 965 
Malaria prophylaxiS, 81-82 
Malarone (atovaquone/proguanil), 81 
Male, see also Men 
Male genital system, surgery of, 847-850 
Male infertility factors, 913 
Male pattern baldness, 1017-1018 
Male victims of sexual assault, 267-268 
Malignancy-associated neuropathies, 

568-569 
Malignant melanoma, 1008, 1009 
Malignant skin lesions, 1008-1010 
Malingering, 305 
Mallet finger injuries, 939-940 
Mallory-Weiss syndrome, 751 
Malnutrition in elderly, 237-238 
Mammalian bites, 399-400 
Mannnography, 903-904 
Manic episode, 290 
Manipulation, 1104-1105 
Mantoux test, 728 
MAOIs (monoamine oxidase inhibitors). 

280,281 
Maprotitine (Ludiomil), 294 
Marburg virus, 1121 
Marcus Gunn pupil, 587 
Marijuana, 513 

physical findings with. 220 
Marine animal stings. 402-403 
Marital well-being, postpartum, 137, 

139-140 
Marriage, 25 

successful, 12 
Mass screening. 49 
Massage therapy, 1104 
Mastalgia, 896-897 
Mastitis, 138, 898 
Mastodynia, 896-897 
Maternity, family-centered, 95 
Matrix metalloproteinases, 735 
Mavik (trandolapril), 626 
McMurray's test, 946 
Measles, 172-173 
Measles vaccine, 54, 81 
Mehendazole (Vermox), 176 
Mechanical bums, 256 
Meconium, 150 
Meconium ileus, 156 
Meconium plug syndrome, 156 
Medial collateral ligament sprain, 447 
Median neuropathies, 564-565 
Mediastinoscopy, 733 
Medical care before surgery, 476--487 

Medical history in preconception care, 
89-90 

Medical InfoPointer, 38 
Medical informatics, 1097 
Medical information sources, 38-39 
Medical model, Western, 18 
Medical problems 

of athletes, 438-442 
during pregnancy, 104-115 

Medical technology, 7 
Medicare, 15 
Medicare fundamentals, 230--231 
Medicare reimbursement for home care 

services, 459 
Medications, see also Drugs 

antithyroid, 1046 
cholesterol-lowering, 1025-1028 
common antiretroviral, 363 
common herbal, 1103 
obesity and, 457-458 
in preconception care, 89 

Medicine 
alternative, 1101-1105 
commercialization of, 6-7 
complementary and alternative, see 

Complementary and alternative 
medicine 

family, see Family medicine 
herbal,IIOI-II02 
mind-body, 1105 
occupational, core content of, 384-388 
population-based, 41 
telemedicine, 1097-1098 
traditional Chinese, 1102-1104 

Meditation, 1105 
Medullary carcinoma, 1050--1051 
Mefloquine (Lariam), 81 
Megaloblastic anemias, 1081-1082 
Melanocytic nevocellular nevus, 1006 
Melanoma, 574, 1008-1010 
Melatonin, 79 
Melena, 751 
Membranoproliferative glomerulonephritis, 

837,838 
Membranous glomerulonephritis, 837, 838 
Men, see also Male entries 

abusing, 260 
health issues of. 60 
sexual issues and, 491 
younger, urinary tract infections in, 810 

Menarche, 874 
Mendelian disorders, 144-145 
Meniere's disease, 612 
Meningioma, 574 
Meningitis, 570--571 

chronic, 571 
noninfectious, 571 
recurrent, 571 

Meningococcal meningitis, 81 
Meningococcal vaccine, 79 
Meniscus injuries, 447, 946 
Menometrorrhagia, 874 
Menopause, 13, 874, 882-886 

cardiovascular disease and, 883 
induced, 883 
premature. 883 
treatment, 883-886 



Menorrhagia, 874 
Menstrual cycle, 874 

hormonal changes through, 875 
Menstruation, disorders of, 874 
Mental retardation, 204 
Mepivacaine (Carbocaine), 417 
Meralgia paresthetica, 565 
Meridia (sibutramine), 457 
Mesalamine, 759 
Mesenteric arteriopathy, 800 
Mesenteric ischemia, chronic, 80 I 
Mesothelioma, 730 
Metabolic acidosis, 826-828 
Metabolic alkalosis, 828-829 
Metabolic disorders of newborn, 153 
Metabolic equivalents, 72 
Metabolic neuropathies, 567 
Metabolic syndrome, 1022-1023 
Metabolic system, selected disorders of, 

1063-1072 
Metacarpal fractures. 937-938 
Metatarsalgia, 952-953 
Metatarsals, disorders of, 952-953 
Metatarsus adductus, 157, 189 
Metformin, 1038 
Methimazole. HI. 1046 
Methotrexate (Rheumatrex), 119, 963 
Methyldopa (Aldomet), 626 
Methylmalonic acid levels, 1082 
Methylphenidate (Ritalin), 180 
Metolazone (Zaroxolyn), 627 
Metoprolol (Lopressor. Toprol XL). 112. 

626.648 
Metronidazole, 379 
Metrorrhagia, 874 
Mevacor (lovastatin), 1026 
Mexiletine (Mexitil), 648 
Micardis (telmisartan), 627 
Michigan Alcoholism Screening Test, 502 
Microalbuminuria. 836, 1032. 1033 
Microcephaly, 155 
Microcomedo, 980 
Microcytic anemias, 1075-1078 
Microdiscectomy, 925 
Microsporosis, 999 
Microvascular angina, 634 
Microwave radiation, 395 
Mid-life crisis, 13 
Midamor (amiloride), 627 
Midazolam (Versed), 413. 418-419 
Middle age stage of human development, 

13 
Midfoot injuries, 952 
Miglitol, 1039 
Migraine. 532-534 

ocular. 595 
during pregnancy, 114 

Migratory glossitis, 608 
Milia, 159 
Miliaria, 159 
Milk. breast. 157-158 
Milk thistle, 1103 
Mind-body medicine, 1105 
Mineral oil, 210 
Mineralocorticoids, 1070 
Minimal change glomerulonephritis, 837, 

838 

Minipress (prazosin), 626 
Minoxidil (Loniten), 627 
Minoxidil (Rogaine), 1018 
Mirena intrauterine contraceptive device, 

862 
Mirtazapine (Remeron), 293, 294 
Mites, 1002 
Mitral stenosis, 666-667 
Mitral valve prolapse, 665-666 
Mitral valve regurgitation, 665 
Mixed acid-base disturbances, 829-830 
Mixed incontinence, 233 
Mobitz blocks. 657 
Moexipril (Univasc), 626 
Mobs technique, 1009 
Mold,318 
Molecular cytogenetic analysis, 141 
Moles, 1006 
Moll's lateral flexion test, 968 
Molluscum contagiosum, 999 
Mongolian spots, 155 
Monoamine oxidase inhibitors (MAOIs), 

280.281 
Monoclonal gammopathy of undetermined 

significance, 569 
Mononeuropathies, 563, 564-566 
Mononucleosis, infectious, see Epstein-

Barr virus infection 
Monopril (fosinopril), 626 
Mood stabilizers, 293 
Morbidity, 49 
Morbidity variations, 19 
Morbilliform rashes, 995 
Moricizine (Ethmozine), 648 
Morning-after pill, 864 
Morning stiffness, 958 
Morphine, 673 
Morphine dosing, 525 
Mortality. 49 
Mortality variations, 19 
Morton's neuroma, 953, 974 
Mosaic warts, 998 
Mosquito bites. 402 
Mothers. substance-abusing, infants of, 

163-164 
Motion sickness, 79 
Motor delays in infants, 203 
Motor dysfunction, 562 
Motor neurons, 562 
Motor vehicle injuries of children, 207 
Motrin (ibuprofen), 962 
Mountain sickness, acute CAMS), 82 
Mouth. dry. 617 
Movement disorders, 557-561 
Moxibustion, 1102-1103 
Mucosal papillomas, 998 
Mucous colitis, 756 
Multifocal atrial tachycardia, 653 
Multiple mononeuropathies, 563 
Multiple myeloma, 922, 1092 
Multiple sclerosis, 575-578 
Multiple-system atrophy, 558 
Mumps. 167, 170,616 
Mumps orchitis, 853 
Mumps vaccine, 54 
Munchausen syndrome by proxy, 257 
Murmurs, 663-664 

in athletes, 670-671 
in infants, 669---670 
during pregnancy. 670 

Murphy's sign. 766 
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Muscle contraction headaches, 534-535 
Muscle relaxants, 923 
Muscle relaxation, 1105 
Musculoskeletal problems of children, 

188-201 
Musculoskeletal system, selected disorders 

of. 970-978 
Mushrooms, physiCal findings with, 220 
Mustard-lewisite mixture, 1123-1124, 

1125 
Mutation, 141 
Mycobacterium avium complex, 728 
Mycobacterium avium complex disease, 

364 
Mycoplasma pneumonia. 722-724 
Mycoses, dermal, 1002 
Mycotic diseases, 869 
Mydriasis, 591 
Myelodysplastic syndromes, 1081, 1092 
Myeloid leukemia, 1091 
Myeloneuropathy, 573 
Myelophthisic anemia, 1080--1081 
Mylanta, 748 
Myocardial cells, 644 
Myocardial infarction, 638, 640-642 
Myocarditis. 701-702 
Myochrysine (gold compounds), 963 
Myofascial pain syndrome, 972-973 
Myomatous uterus, 887 
Myositis ossificans, 945 
Mysoline (primidone), 542 

Nabumetone (Relafen), 962 
Nadolol (Corgard), 626. 649 
Nail bed injuries, 424 
Nall biting of children. 184-185 
Nall problems. 1015-1016 
Naproxen (Aleve, Naprosyn), %2 
Naproxen sodium (Anaprox), 962 
Narcissistic personality disorder, 310--311 
Narcolepsy, 473 
Narcotics, physical findings with, 220 
Nardi! (phenelzine), 280 
Nasal polyps, 319 
Nasolacrimal duct obstruction, 159 
Nasolaryngoscopy, flexible flberoptic, 

618-Q19 
Nasopharyngeal carcinoma, 329 
Nasopharyngeal swabs, 333 
Nateglinide, 1039 
National Ambulatory Medical Care Survey 

(NAMCS). 1129 
National Elder Abuse Incidence Study, 250 
National Pressure Ulcer Advisory Panel 

staging system, 240 
Native Americans, 18 

alcoholism and, 497 
health status of, 19 

Natural family planning, 864-865 
Naturopathy. 1102 
Near-drowning. 429-430 
Near-syncope, 684 
Neck, disorders of, 926--929 
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Neck immobilization. 927 
Neck injuries, 448 
Necrotizing fasciitis, 138, 994-995 
Necrotizing otitis externa, 605 
Necrotizing ulcerative gingivitis, 609 
Nedocromil (Tilade), 715 
Nefazodone (Serzone), 293, 294 
Neglect nf children, 254-255 
Nelfinavir (Viracept), 363 
Neonatal seizures, 547 
Neonatal sepsis, 151-152 
Nerve agent terrorism, 1122 
Nerve agents, 1121 
Nerve blocks, 418 
Nerve entrapment conditions of foot, 952 
Nervous system, selected disorders of, 

570-577 
Nental tube defects, 145-146 

prevention of, 90 
Neuralgia 

interdigital, 566 
trigeminal,563-564 

Neurasthenia, 303 
Neuritis, interdigital, 953 
Neuroendocrine system, water balance and, 

1065-1067 
Neurohypophysis, 1063 
Neurologic disorders 

food poisoning associated with. 804--806 
during pregnancy, 114-115 

Neuroma, 974 
Neurontin (gahapentin), 542 
Neuropathic pain, 525 
Neurosyphilis, 352, 573-574 
Neutropenia, 1088-1089 

chronic benign, of childhood, 
1088-1089 

drugs causing, 1089 
Nevi, 156 
Nevirapine (Viramune), 363 
Nevomelanocytic nevi, congenital, 1008 
Nevus flammeus. 1006 
Newborn 

anemia of, 153-154 
cardiac munnurs of, 152 
care of, 149-151 
circumcision of, 848 
common anomalies of, 155-157 
guidelines for early hospital discharge 

of ,I 57 
human immunodeficiency virus in, 154, 

157 
hypoglycemia of, 153 
hypotension of, 152 
jaundice of, 152-153 
low birth weight, 151 
metabolic disorders of, 153 
polycythemia of, 154 
postterm, 151 
problems of, 149-157 
respiratory distress, 152 
safety counseling for, 208 
sepsis in, 370--372 
shock of, 152 
transient tachypnea of, 152 

Newborn murmur, 159 
Newborn resuscitation. 149 

Nexium (esomeprawle), 748 
Niacin, 217, 1026 
Niaspan, 1026 
Nicardipine (Cardene), 626 
Nicotine, 69 
Nifedipine (Adalat, Procardia), 626 
Nightmares, 186 
Nipple discharge, 899, 905 
Nipple tenderness, 899 
Nipples, painful, 899 
Nisoldipine (Sular), 626 
Nitrates, 636 
Nitrofurantoin, 105 
Nitrogen, liquid, 1012 
Nitrogen mustard, 1122-1124 
Nitroglycerin, response to, 635 
Nitrous oxide, 419 
Nitrous oxide cryoprobes, 1012 
Nizatidine (Axid), 748 
nNRTIs (noD-nucleoside reverse 

transcriptase inhibitors), 363 
Nocturnal leg cramps, 227 
Nocturnal myoclonus, 226 
Nodular melanoma, 1009 
Noise, 397-398 
Nonbacterial prostatitis, 841 
Noncardiac chest pain. 632--633 
Nonhemorrhoidal anorectal diseases, 

778-782 
Nonionizing radiation injuries, 395-3% 
Nonmegaloblastic anemias, 1082-1083 
Nonmelanoma skin cancers, 1008 
Non-nucleoside reverse transcriptase 

inhibitors (nNRTIs), 363 
Nonopioid analgesics, 518-519 
Nonossifying fibroma, 978 
Nonoxynol-9. 864 
Nonpain symptom management, 526 
Nonrecurrent croup, 168-169 
Nonseminomas. 854 
Nonsteroidal antiinflammatory drugs 

(NSAIDs), 519, 962 
Nonstress test (NST). 100 
Nontesticular masses, 852-853 
Norepinephtine, 1103 
Norfloxacin (Noroxin), 82 
Normal childbirth, 95 
Normocytic anemia, 1078-1081 

with decreased reticulocytes, 1079-1081 
with elevated reticulocytes, 1078-1079 

Normodyne (lahetalol), 112,626,627,648 
Nonnogonadotropic amenorrhea, 877 
Noroxin (norfloxacin), 82 
Norpace (disopyrantide), 648 
Norplant (subdermal contraceptive 

implants),861-862 
Norpramin (desiprantine), 280, 294 
Nortriptylioe (Pamelor, Aventyl), 70, 280, 

294 
Norvasc (amlodipine), 626 
Norvir (ritonavir), 363 
Norwalk virus, 174 
Nose, foreign bodies in, 619-620 
Nosebleeds, 615-{i16 
Novocain (procaine), 417 
NRTIs (nucleoside reverse transcriptase 

inhibituI1!), 363 

NSAIDs (nonsteroidal antiinflammatory 
drugs), 519, 962 

Nuclear accident, 395 
Nuclear attack, 394-395 
Nucleoside reverse transcriptase inhibitors 

(NRTIs), 363 
Number needed to screen (NNS), 50 
Number needed to treat (NNT), 39 
Nuptin (ibuprofen), 962 
Nursemaid's elbow, 936 
Nursery, common problems in, 151-157 
"Nursing-bottle syndrome," 609 
Nursing home patients, evaluating and 

managing, 238-239 
Nutrition, 73-75 

adolescents and, 215-216 
dyslipidemias and, 1023-1025 
in elderly, 237-238 
of infants, 157-158 
in preconception care, 90--91 
in pregnancy, 97 
selected disorders of, 800-806 
surgery and, 486-487 

Nutritional neuropathies, 567-568 
Nutritional neutropenia, 1089 

Obesity, 61, 74 
in adolescents, 216 
care in, 455-458 
constructing treatment plans for, 

456-458 
diagnosis, 455-456 
etiology, 455 
exercise and, 457 
food intake and, 457 
health complications of, 456 
in infants, 158 
medications and, 457-458 
surgical options and, 458 

Obsessive-compulsive disorder. 284-285 
in children, 183-184 

Obsessive-compulsive personality disorder, 
312 

Obstetric complications during pregnancy, 
117-125 

Obstetric risk criteria, 99 
Obstructive airway disease. 711-717 
Obstructive sleep apnea syndrome, 473 
Occupational health care, 384-390 
Occupational medicine, core content of. 

384-388 
Occupational Safety and Health 

Administration (OSHA), 384 
Ocular allergies. 582 
Ocular chemical bums, 588 
Ocular injuries in abuse, 256 
Ocular migraine, 595 
Ocular toxoplasmosis, 376 
Ocular trauma, 586-589 
Oculomotor motility, 598 
Office visits 

disposition. follow-up, and duration of 
visit, 1131, 1133 

by expected payment source, 1134 
involving family members in, 27, 29 
method of payment, 1133 
by physician specialty, 1130 



by preventive/therapeutic service, 1134 
by principal diagnosis, 1132 
by principal reason for visit, 1132 
reason for, 1131 
by screening/diagnostic service, 1133 
by sex and age of patients, 1131 

Ofloxacin (Floxin), 82 
Olanzapine (Zyprexa), 315 
Old age stage of human development 

14-15 
Olecranon bursitis, 936 
Oligohydramnios, 131 
Oligomenorrhea, 874 
Olivopontocerebellar atrophy, 558 
Ollier's disease, 975 
Omega-3 fat, 1023 
Omeprazole (Prilosec), 748 
Onchocerciasis, 1002 
Oncogenes, 735 
One drink, defined, 498 
Onychomycosis, 1000--1001, 1015-1016 
Ophthalmic decongestants, topical, 321 
Ophthalmoscopy, 586--587 
Opiate intoxication, 512 
Opioid analgesics, 517, 519-520 
Oppositional defiant disorder, 183 
Optic nerve, 596 
Optic nerve head edema, 596 
Optical defects, 598 
Oral cancer, 607 
Oral candidiasis, 365, 610 
Oral cavity, 607-611 
Oral contraceptive pills, 859 

cancer and, 859 
cardiovascular disease and, 859-860 

Oral decongestants, 321 
Oral hairy cell leukoplakia, 329, 1007 
Oral herpes, 997 
Oral iron replacement, 1075 
Oral polio vaccine (OPV), 81 
Oral rehydration, 176 
Oral rehydration solution (ORS), 82 
Oral thrush, 1001 
Oral warts, 354 
Orbit, 586, 593-594 

blowout fractures of, 589 
Orchitis, acute, 853 
Orlistat (Xenical), 457 
Orthopedic referral, 446 
Orthostatic tremor, 560 
Orudis (ketoprofen), 962 
Osgood-Schlatter disease, 198 
OSHA (Occupational Safety and Health 

Administration), 384 
Osler, William, 3 
Osler-Weber-Rendu disease, 1087 
Osteitis deformans, 978 
Osteoarthritis, 921, 955-957 

pharmacologic treatment of, 956 
rheumatoid arthritis versus, 960 

Osteoarthropathy, hypertrophic pulmonary, 
732 

Osteochondral fractures, 948 
Osteochondritis dissecans, 198, 199 

of knee, 948 
Osteochondroma, 975 
Osteochondromatosis, 975 

Osteoid osteoma, 952, 975, 976 
Osteoma, 975 
Osteonecrosis, 934-935 
Osteoporosis, 60, 878, 922, 1053-1057 

calcium and, 1055 
Osteoporotic hip fracture, 942-943 
Osteosarcoma, 977 
Otitis externa, 604-605 

necrotizing, 605 
Otitis media. 600-604 

acute, 601-603 
chronic, with effusion, 603-604 
chronic suppurative, 603 
recurrent acute, 603 

Otorrhea, 600 
Ototoxicity. 613 
Ovarian cancer, 892-893 
Ovarian failure. 882 
Overanxious disorder, 183 
Overflow incontinence, 233 
Overuse injuries, 444---445 

specific, 451--453 
Overweight, 74 
Ovulation, assessing, 913 
Oxaprozin (Daypro), 962 
Oxazepam (Serax), 413 
Oxazole propionic acids, 962 
Oxcarbazepine (Trileptal), 542 
Oxicams, 962 
Oxybutynin chloride (Ditropan), 209 
Oxygen supplementation, 736--737 
Oxytocin contraction stress test (CST), 100 

Pacemaker therapy of systolic heart failure, 
680 

Pacemakers, 647 
Paget's disease, 905, 977, 978 
Pain 

acute, in elderly, 237 
chronic, 517-521 
physiology of. 517 

Pain disorder, 302-303 
Pain management, 517, 525-526 

in elderly, 236-237 
Palindromic attacks, 960 
Palliative care for dying patients, 524-526 
Palmar hand infections, 938 
Palpation, breast, 896 
Palpitations, 644 
Pamelor (nortriptyline), 70, 280, 294 
Pancoast syndrome, 732 
Pancreas, alcoholism and, 501 
Pancreatic acinar cclls, 763 
Pancreatic calcification, 763 
Pancreatic cancer, 763-764 
Pancrcaticoduodenectomy,764 
Pancreatitis 

acute, 760-763 
chronic, 763 

Panhypopituitarism, 1065 
Panic attacks, 279 

symptoms of, 280 
Panic disorder, 279 

with agoraphobia, 279-281 
medications used in, 280 

Pannus, 959 
Pantoprazole (Protonix), 748 

Index 1161 

Papanicolaou (Pap) smear, 60, 888 
Papillary carcinoma, 1050 
Papilledema, 596 
Papilloma, 899 
Papillomavirus, human, 353-354 
Papular purpuric gloves and socks 

syndrome, 173 
ParaGard intrauterine contraceptive device, 

862 
Parainfluenza viruses, 334-335 
Paralytic shellfish poisoning, 805 
Paraneoplastic syndromes, 732 
Paranoid personality disorder, 310 
Paraphimosis, 848-849 
Parasitic infections during pregnancy, 

107-108 
Parathyroid honnone, 1057, 1069 
Parathyroids, calcium metabolism and, 

1069-1070 
Parenteral nutrition, total, 486-487 
Parents, adolescents as, 164 
Parkinsonism tremor, 557 
Parkinson's disease, 557-560 

pharmacologic treatment of, 559 
Paronychia, 940-941 

chronic, 1001 
Parotid swelling, acute, in children, 167, 

170-172 
Parotitis, 616 
Paroxetine (Paxil), 280, 294 
Paroxysmal supraventriCUlar tachycardia, 

653 
Parsonage-Turner syndrome, 564 
Partial seizures, 539-540 
Partner violence, 163 

intimate, see Domestic violence 
Patellar dislocation, 448, 949 
Patellofemoral pain syndrome, 452-453 
Pathogens, enteric, 358 
Patient care, types of, by urban/rural area, 

1135 
Patient-oriented evidence (POE), 34 
Patient-oriented evidence that matters 

(POEM), 34-35 
Patient safety, 1099 
Pavlik harness, 196 
Paxil (paroxetine), 280, 294 
Peau d'orange, 896 
Pedestrian injuries of children, 207-208 
Pediatric hearing impainnent, 613-614 
Pediatric hernia, 852 
Pediculosis, 1002-1003 
Pediculosis pubis, 357 
Pegvisomant, 1065 
Pelvic avulsion injuries, 944-945 
Pelvic examination for women, 868 
Pelvic inflammatory disease, 350-351 
Pelvic pain, 908 

chronic, 910 
evaluation, 908---910 

Pelvic pain (TPP) posture, typical, 909 
Penbutolol (Levatol), 626 
Penicillin anaphylaxis, 326 
Penicillin G, parenteral, 574 
Pepcid (famotidine), 748 
Peptic ulcer disease, 749-751 

during pregnancy, 113 
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Peptide YY, 764 
Pepta-Bisma! (bismuth suhsalicylate), 82 
Percutaneous discectomy, 925 
Percutaneous transluminal coronary 

angiop\asty, 639 
Perianal abscesses. 779 
Perianal hygiene, 780 
Periarthritis, 934 
Periarticular shoulder problems, 934 
Pericardial friction rub, 699 
Pericardial knock, 699 
Pericarditis, 699-701 
Peridiverticulitis, 757 
Perimenopause, 883 
Perindopril (Aceon), 626 
Perineal discomfort, postpartum, 139 
Perineal pain, 135 
Periodic limb movement disorder, 226-227 
Periodic movements during sleep, 474 
Periodontitis, 609-610 
Peripheral acting hypertensive drugs, 629 
Peripheral nervous system, disorders of, 

562-569 
Peripheral neuropathy, 562-563 

classification of, 563 
Peripheral vascular disease, 709-710, 1035 

surgery and, 482 
Peritoneal lavage, diagnostic, 792 
Perleche, 608 
Penn anent threshold shift, 612 
Peroneal neuropathy, 566 
Personality disorders, 291, 309-313 
Pertofrane (desipramine), 280, 294 
Pertussis, 168-169 
Pertussis vaccine, acellular, 54 
Pes anserine bursitis, 946 
Pes cavovarus, 1015 
Pes cavus, 192 
Pesticides, 388-389 
Petechiae, 156 
Peyote, physical findings with, 220 
Phalangeal fractures, middle and proximal, 

939 
Phalen test, 564-
Pharmaceutical representatives, 39 
Pharyngitis, 343, 344-346 
Pharyngoconjunctival fever, 168-169, 338 
Phencyclidine, 514 
Phenelzine (Nardil), 280 
Phenobarbital (Luminal), 114, 123,542 
Phentennine (Adipex-P, Ionamin), 

457-458 
Phenylketonuria in preconception care, 91 
Phenytoin (Dilantin), 114,542 
Pheochromocytoma, 1071 
Philosophical tenets in family medicine. 

5-6 
Phimosis, 848--849 
Phobias, 183 
Phosphorus, 218 
Photokeratoconjuncrivitis, 396 
Pholosensitivity dermatitis, 1014 
Physical abuse of children, 255-257 
Physical agents, problems related to, 

392-398 
Physical examination 

for adolescents, 215 

of patients with sexual issues, 490--491 
in preconception care, 92 
before surgery, 477 

Physician-assisted suicide, 524 
Physician responsibilities with alcoholism, 

508 
Physician suicide, 299 
Phytotherapy,844 
Pica, 205 
Pick's disease, 699 
PICO acronym, 36 
Pilon fracture, 950 
Pindolol (Visken), 626, 649 
Pinguecula, 592 
Pinworms in children, 176 
Pioglitazone, 1038 
Piroxicam (Feldene), 962 
PIs (protease inhibitors), 363 
Pitted keratolysis, 992 
Pituitary, 1063 
Pityriasis alba, 10 13 
Pityriasis rosea, 983-984 
Pityriasis versicolor, 1001-1002 
Pivot shift test, 448 
Placenta previa, 132-133 
Placental abruption, 132 
Placental separation, 102 
Plague terrorism. 1115-1117 
Plane warts, 998 
Planovalgus, 1015 
Plant stanols or sterols, 1026 
Plantar fasciitis, 950 
Plantar warts, 998 
Plantaris tendon tear, 949 
P1aquenil (hydroxychloroquine), 963 
Plasma creatinine concentration, 817 
Plasma osmolality, 822 
Platelet counts, 1074 
Platelets, disorders of, 1086 
Pleconaril, 336 
Plendil (felodipine), 626 
Pleural effusion, 741-742 
Pleural fluid characteristics, 741 
Plus disease, 596 
Pneumococcal polysaccharide vaccine 

(PPV),54 
Pneumococcal vaccination, 721, 723 
Pneumococcal vaccine, 54 
Pneumocystis carinii pneumonia, 364, 724, 

725 
Pneumonia, 719-723 

atypical, 723-724 
Pneumonic plague outbreak, 1115-1117 
Pneumothorax, 740--741 
Poison ivy, poison oak, and poison swnac, 

985-986 
Poisoning, 389,404--414 

treatment measures, 404--406 
Polio vaccine, R 1 
Pollens, 318 
Polycarbonate lenses, 589 
Polycystic kidney disease, acquired, 839 
Polycystic ovarian syndrome, 878 
Polycythemia, 1090 

of newborn, 154 
Polydactyly, 157 
Polydipsia, 1067 

Polymenorrhea, 874 
Polymyalgia rheumatica, 968 
Polymyxin B-neomycin-hydrocortisone 

(Cortisporin), 605 
Polyneuropathies, 563, 566-569 
Polypharmacy, 236 
Polyps, colorectal, 784 
Polyuria, 1065-1066 
Pompholyx, 987, 988 
Pontocaine, 417 
Population 

defined, 43 
of United States, age of, 459 

Population-based health care, 41--46 
Population-based medicine, 41 
Population-based specialty, family 

medicine as, 43-44 
Population demographic shifts, 18 
Port wine stains, 156, 1006 
Positive predictive value (PPV), 50 
Postcoital contraception, 864 
Postcoital testing, 913-914 
Posterior cruciate ligament tear, 947 
Posterior facet syndrome, 922 
Posterior segment injuries, 589 
Postinfectious neutropenia, 1088 
Postmenopause, 883 
Postpartum anemia, 139 
Postpartum care, 135-140 
Postpartum feverlinfcction, 137, 138 
Postpartum health, subsequent. 137, 139 
Postpartum hemorrhage, 133, 136-137 
Postpartum marital well-being, 137, 

139-140 
Postpartum period, early, 135-137 
Postpartum return to work, 137 
Postpartum thyroiditis, 1051 
Postpartum urinary retention, 136 
Postpartum well-being of fathers and 

siblings, 137 
Postprandial syndrome, idiopathic, 1072 
Postseptal cellulitis, 994 
Postterm newborn, 151 
Posttraumatic stress disorder (PTSD), 

285-287, 1124-1125 
Potassium chloride, 825 
Potassium depletion, total body, 824 
Potassium hydroxide preparations, 999 
Potassium-sparing diuretics, 627, 628 
PPIs (proton pump inhibitors), 113,748 
Practice patterns of residency graduates, 

1129 
Pravastatin (Pravachol), 1026 
Prazosin (Minipress), 626 
Precocious puberty, 214, 1067-1068 
Preconception care, 85-93 

alcohol intake in, 92 
bacterial vaginosis and, 88-89 
calcium in, 91 
cardiovascular disease and, 89 
content of, 86-92 
diabetes mellitus and, 89 
family history in, 90 
genetic history in, 90 
goals of, 85 
health promotion in, 86, 96-97 
hepatitis and, 88 



human immunodeficiency virus and. 
87-88 

infectious disease history in. 87-g9 
interventions with, 92-93 
laboratory testing in, 92 
medical history in, 89-90 
medications in, 89 
nutrition in, 90-91 
phenylketonuria in, 91 
physical examination in, 92 
psychosocial factors in, 91 
risk assessment in, 86---87 
rubella and, 88 
seizures and, 89-90 
smoking in, 91-92 
substance abuse in, 92 
toxoplasmosis and. 88 
varicella and, 88 
vitamin A in, 91 

Precclampsia, 112, 123-124 
Pregnancy. 95, see also Preconception care 

asthma during, 112,716 
Bell's palsy during. 114 
cardiovascular disease during, 112 
carpal tunnel syndrome during, 114-115 
chronic hypertension during, 112 
cystitis during, 104--105 
deep venous thrombosis during, 109 
diabetes during, 110 
duration of, 100 
ectopic, 118-120 
endocrine disorders during. 110-111 
exercise and, 442 
gastrointestinal disorders during, 113 
hematologic disorders during, 108 
hepatitis A during, 105-106 
hepatitis B during, 106 
hepatitis C during, 106 
hepatitis D during, 106 
herpes gestationalis during, 113-114 
hypertension associated with, 123-125 
hyperthyroidism during, 111 
hypothyroidism during, 111 
immune thrombocytopenic purpura 

during. 109-110 
impetigo herpetifonnis during, 114 
infections during, 104-108 
iron deficiency anemia during, 108 
listeriosis during, 105 
lowcr rcspiratory infections during. 

111-112 
medical problems during, 104--115 
migraine during, 114 
munnurs during, 670 
neurologic disorders during. 114--115 
nutrition in, 97 
obstetric complications during, 117-125 
parasitic infections during, 107-108 
peptic ulcer disease during, 113 
prurigo gestationalis during, 113 
pruritic urticarial papules and plaques 

during, 113 
pruritus gravidarum during, 113 
pulmonary embolism during, 109 
pyelonephritis during, 105 
reflux esophagitis during, 11.3 
respiratory dhorders during. 111-1 12 

rhinitis during, III 
risk assessmcnt in. 98 
screening te~ts in. 97 
seizure disorders during, 114 
skin disorders during, 113-114 
strcss tests in. 100 
thalassemia during, 108 
thrombocytopenia during, 109-110 
thrombophlebitis and thromboembolic 

disordcrs during, 109 
thyroid disease during, 1051 
thyroid disorders during, 110-1 \1 
toxopla,'~mosis during. 107-108 
transient hypertension of. 112 
tuberculosis during, 107 
Ultrasonography in, 98 
urinary tract infections during, 104--105. 

808 
vaginal bleeding in, 100 
varicella during, 106-107 
viral hepatitis during, 105-106 
working during, 97 

Prehn's sign, 847 
Premalignant skin lesions, 1006--1008 
Premature atrial complexes, 650-651 
Prematurity. retinopathy of, 596 
Prenatal care, 86, 95-100 
Prenatal effects of alcoholism, 501 
Prenalal screening, 97-98 
Prenatal visits. 98-100 
Preoperative cardiac asseS1iment, 480 
Preoperative report, 477-478 
Preplacement examinations, 385-386 
Presbycusis, 615 
Prcsbylaryngcus,618 
Presbyopia, 598 
Pressure patching, 587 
Pressure sores, 239-241 
Pretelw labor. 120-123 
Pretenn premature rupture of membranes 

(PPROM), 120, 128 
Prevacid (lansoprazole), 748 
Prevention, clinical, see Clinical prevention 
PRICE acronym, 945 
PRICEMM acronym, 945 
Prilosec (omeprazoIe), 748 
Primaquine phmphate, 82 
Primary chondrosarcoma, 976--977 
Primary prevention, 49 
Primary syphilis. 351 
Primidone (Mysoline), 542 
Prinivil (1isinopril), 626 
Prinzmetal's angina. 634 
Privacy, J099 
Procainamide (Pronestyl), 648 
Procaine {Novocain), 417 
Procidentia, 780 
Proctitis, 358 

infectious, 781 
Proctocolitis, 358 
Progestasert intrauterine contraceptive 

device, 862 
Progestational agents, 861 
Progestogen problem, 884-885 
Progressive dementia, 244-245 
Progre~sive muHifocal 

leukoencephalopathy. 572 

Index 116.1 

Progressive relaxation, 1105 
Progressive supranuclear palsy, 558 
Proguanillatovaquone (Malarone), 81 
Prolactin, 1063 
Prolactin level, elevated, amenorrhea 

secondary to, 876 
Proliferative retinopathy, 1033 
Pronestyl (procainamide), 648 
Propafenone (Rythmol), 648 
Propranolol (Inderal), 626, 648 
Propylthiouracil, 111, 1046 
Proscar (finasteride), 844, 1018 
ProSom (estazolam), 413, 472 
Prostate cancer, 60, 844-846 

screening for, 844-845 
treatment, 845-846 

Prostate-specific antigen (PSA), 60 
Prostate-specific antigen (PSA) level, 842, 

844-845 
Prostatectomy, 845 
Prostatic hyperplasia, benign, 842-844 
Prostatic obstruction, benign, 842 
Prostatic secretions, expressed, 841 
Prostatitis, 841-842 
Protease inhibitors (PIs), 363 
Proton pump inhibitors (PPIs), 113, 748 
Protonix (pantoprazole), 748 
Protozoal gastroenteritis, 756 
Protriptyline (Vivactil), 294 
Proximal fifth metatarsal fractures, 453 
Proximal interphalangeal joint dislocations. 

939 
Pronc (fluoxetine), 280, 294 
Prurigo gestationalis during pregnancy, 113 
Pruritic urticarial papules and plaques, 

during pregnancy, 113 
Pruritus ani, 780, 781 
Pruritus gravidarum during pregnancy, 113 
PSA, see Prostate-specific antigen entries 
Pseudo-clue cells, 871 
Pseudogout, 1061 
Pseudohyponatremia, 822 
Pseudomembranous colitis, 756 
Pseudopapilledema, 596 
Psittacosi~, 378 
Psoralen, 985 
Psoriasis. 984-985 
Psoriatic arthritis, 968 
Psychiatric disorders, differential 

diagnostic cascade of, 292 
Psychiatric illness, chest pain and, 633 
Psychiatric problems, selected, 307-316 
Psychosocial factors in preconception care, 

91 
Psychosocial support for dying patients, 

523-524 
Psychotherapy, 315 
Psychotic disorders, 291 
Psyllium. 1026 
Pterygium. 592-593 
PTSD (posttraumatic stress disorder), 

285-287,1124-1125 
Puberty, 1067 

delayed, 1068 
precocious, 1067-1068 

Pubic louse, 1002-1003 
"Pull-back" test, 558 
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Pulmonary barotrauma, 431 
Pulmonary complications in surgery, 484 
Pulmonary disease with human 

immunodeficiency virus, 365 
Pulmonary edema 

cardiogenic, 672--674 
high-altitude (HAPE), 82 

Pulmonary embolism, 737-738 
during pregnancy, 109 

Pulmonary function tests, 712 
Pulmonary hypertension, 708-709, 

738-740 
Pulmonary infections, 719-728 
Pulmonary outflow ejection munnur, 159 
Pulmonary sarcoidosis, 743 
Punch biopsy, 101 t 
Punishment, 178 
Pupils, 587, 591 
Put Prevention into Practice (PPlP) kit, 64 
Pyelonephritis 

acute uncomplicated, in young women, 
810 

during pregnancy, 105 
Pyloric stenosis in infants, 160 
Pyodenna, 991 
Pyranocarboxylic acids, 962 
Pyridoxine, see Vitamin B6 
Pyrimcthamine, 108 
Pyrimidine synthesis inhibitor, 962, 963 
Pyuria, 812 

Qi,I!03 
Qi gong, 1103 
Quadriceps muscle injury, 945 
Quadrivalent ACYW-135, 81 
Quality-adjusted life year (QALY), 51 
Quality of care, 1099 
Quality of life, improving, 3 
Quality-of-life issues with hypertension, 

629 
Quazepam (Doral), 4l3, 472 
Questran (cholestyramine), 1026 
Quetiapine (Seroquel), 315 
Qucyrat, erythroplasia of, 1008 
Quinacrine, 379 
Quinaglute (quinidine), 648 
Quinapril (Accupril), 626 
Quinidine (Quinaglute), 648 
Quinine, 227 

Rabeprazole (Aciphex), 748 
Rabies, 572 
Rabies prophylaxis, 400 
Rabies vaccine, 81 
Racial classifications, 17 
Rad (unit), 394 
Radial head fractures, 935-936 
Radial head subluxation, 936 
Radial neuropathies, 565 
Radiation injuries 

ionizing, 394--395 
nonionizing, 395-396 

Radioallergosorbent testing (RAST), 319 
Radiocontrast media, 327 
Radiofrequency ablation, 646 
Radiofrequency radiation, 395 
Radionuclide perfusion imaging, 635 

Radionuclidc vcntriculography, 
echocardiography versus, 675 

Radon, 731 
Ramipril (Altace), 626 
Ramsay Hunt syndrome, 566, 996 
Ranitidine (Zantac), 748 
Ranke complex, 726 
Rape, see Sexual assault 
Rape trauma syndrome, 270 
Rapidly progressive glomerulonephritis, 

837, 838 
RAST (radioallergosorbent testing), 319 
Raynaud's disease, 967 
Reach for Recovery, 907 
Recessive inheritance disorders, 145 
Recombivax HB vaccine, 772 
Rectal examination, digital, 60, 786 
Rectal prolapse, 780 
Rectum, diseases of, 776-782 
Red cell distribution width, 1074 
Red cell dysplasia, 1081 
Red eye, 578-585 

causes of, 579 
Reflex sympathetic dystrophy, 973 
Reflux esophagitis during pregnancy, 113 
Refractive disorders, 598 
Regional ileitis, 758 
Rehydration, 176 
Rehydration solution, oral (ORS), 82 
Reiter syndrome, 966-967 
Relafen (nabwnetone), 962 
Relationship-based biopsychosocial 

approach, 3 
Relationship-based health care, 5 
Relaxation response, 1105 
Rem (unit), 394 
Remeron (mirtazapine), 293, 294 
Remicade (infliximab), 963 
Renal adenocarcinoma, 839 
Renal cancers, 839-840 
Renal disease, end-stage, 833 
Renal failure 

acute, 833-835 
chronic, 835-837, 1080 

Renal system, surgery and, 486 
Repaglinide, 1039 
Reproductive history, 87 
Rescriptor (delavirdine), 363 
Reserpine (Serpasil), 629 
Residency graduates, practice patterns of, 

1129 
Residency programs, family practice, 1128 
Respiratory acidosis, 829 
Respiratory alkalosis, 828 
Respiratory disorders during pregnancy, 

111-112 
Respiratory distress, newborn, 152 
Respiratory distress syndrome (RDS), 122 
Respiratory failure, 736-737 
Respiratory syncytial virus, 334 

in children, 167 
Respiratory system, selected disorders of, 

736-744 
Respiratory tract 

upper, viral infections of, 333-335 
viral infections of, 333-339 

Restless leg syndrome, 225-226, 227, 474 

Restoril (temazepam), 413, 472 
Restrictive cardiomyopathy, 707 
Resuscitation, newborn, 149 
Reticulocyte count, 1074 
Reticulocytes, 1074 

decreased, normocytic anemia with, 
1079-1081 

elevated, nonnocvtic anemia with, 
1078-1079 -

Retina, 594-595 
Retinal detachment, 594 
Retinitis, cytomegalovirus, 365 
Relinoids, 98 t 
Retinopathy, 1033 

of prematurity, 596 
Retirement communities, continuing-care, 

230 
Retirement stagc of human development, 

13-14 
Retrocalcaneal bursitis, 946 
Retropatellar pain syndrome, 452-453 
Retroperitoneal lymph node dissection, 854 
Retrovir (zidovudine), 154, 363 
Return to work, postpartum, 137 
Rcvascularization, 680--681 
Reversible dementia, 243-244 
Reye's syndrome, 964 
Rheumatic heart disease, 666 
Rheumatoid arthritis, 958-964 

osteoarthritis versus, 960 
Rheumatoid factor, 960 
Rheumatrex (methotrexate), 119, 963 
Rhinitis 

allergic, see Allergic rhinitis 
during pregnancy, III 

Rhinitis medicamentosa, 319 
Rhinoviruses, 335 
Riboflavin, 217 
RICE acronym, 945 
RICE protocol, 445-446 
Rifaximin, 82 
Right-sided heart murmurs, 669 
"Right-to-know" laws, 388 
Ring finger, rotation defonnity of, 938 
Risedronate (Actonel), 1057 
Risk, of diseasc, 68 
Risk assessment 

in preconception care, 86--87 
in pregnancy, 98 
trip, 77 

Risk criteria, obstetric, 99 
Risperidone (Risperdal), 205, 314-315 
Ritalin (methylphenidate), 180 
Ritodrine,121-122 
Ritonavir (Norvir), 363 
Ritonavir/amprenavir,363 
Ritonavirlindinavir, 363 
Ritonavirllopinavir (Kaletra), 363 
Ritonavir/saquinavir soft gel, 363 
Robert antigen, 964 
Robertsonian translocation, 142 
Rocky Mountain spotted fever, 381-382 
Rofecoxib (Vioxx), 962 
Rogaine (minoxidil), 1018 
Rohypnol (flunitrazepam), 268, 513 
Rolando's fracture, 938 
Rope bums, 256 



Rosacea, 986--987 
Roseola, 172-173 
Roseola infantum, 997 
Rosiglitazone, 1038 
Rotation defonnity of ring finger, 938 
Rotator cuff injuries, 934 
Rubella, 172-173,995 

preconception care and, 88 
Rubella vaccine, 54, 81 
Rubeola, 172-173 
Rumack-Matthew nomogram. 407 
Running stitch. 423 
Ruptured globe, 589 
Rural area, types of patient care by, 1135 
Rytbmol (propafenone), 648 

Sacroiliitis, 968 
SAD PERSONS scale, 297 
Safe plan, abused woman's, 263 
SAFE TEENS mnemonic, 215 
"Safer sex," counseling about, 490, 491 
Safety. patient, 1099 
Safety checklist, 388 
St. Johns wort. 1103 
Salicylate poisoning. 411-412 
Salicylic acids. 962 
Saliva, 616 
Salivary gland abnonnalities, 616--617 
Salivary gland swelling, 616--617 
Salivary stones, 617 
Salmon patches, 1005 
Salmonella food poisoning, 803-804 
Salmonella infections, 755 
Salsalate, 519 
Saquinavir soft gel (Fortovase), 363 
Saquinavir soft geUritonavir. 363 
Sarcoidosis, 743 
Saturday night palsy, 565 
Saw palmetto, 1103 
Saw palmetto berry, 844 
Scabies. 357-358, 1002 
Scald bums, 255-256 
Scalds, 432 
Scalp hair, 1016 
Scaphoid fracture, 937 
Scapula, disorders of. 933 
Scarring alopecia, 1017 
Scheuermann's disease, 200--201 
Schilling test. 1082 
Schistosomiasis, 79 
Schizoid personality disorder. 310 
Schizophrenia, 313-316 
Schizotypal personality disorder, 310 
Schober's flexion test. 968 
Sciatic neuropathy. 565 
Sciatica, 918 
Sclera, 586 
Scleritis, 583-584 
Scleroderma, 967 
Scoliosis. idiopathic. 200 
Scorpion stings. 402 
Screening, principles of, 50--52 
Screening tests in pregnancy, 97 
Scrotal mass, 852-854 
Scrotal pain, acute, 847 
Seasonal allergic conjunctivitis, 582 
Seborrheic dennatitis, 159,364,986 

Seborrheic keratosis, 1006 
Secondary drowning, 429 
Secondary headaches, 535 
Secondary prevention, 49 
Secondary sexual characteristics, disorders 

of, 1067-1069 
Secondary syphilis, 351-352 
Sectral (acebutoIol), 626, 648 
Security, 1099 
Sedation, 418-419 
Sedentary lifestyle, 71-72 
Segond's fracture, 947 
Seizure disorders, 537-547 

classification. 537-539 
clinical manifestations. 539-540 
diagnosis, 540-541 
differential entities, 541 
drugs causing, 538 
management. 541-545 
neonatal. 547 
preconception care and, 89-90 
during pregnancy, 114 
surgical and avoidance therapy, 545 

Selective estrogen receptor modulators, 
884, 1056 

Selective serotonin reuptake inhibitors 
(SSRls), 280, 293 

Selegiline, 560 
Selenium, 218 
Self-identity, 11 
Self-neglect, 250 
Semen analysis, 913 
Seminoma, 853-854 
Senile purpura, 1087 
Senna, 210 
Sensorineural hearing loss, 613 
Sensory nerves, 562 
Separation anxiety disorder, 183 
Sepsis, 368-373 

in adults. 369 
epidemiology, 368 
in infants and children. 370--372 
neonatal, 151-152 
pathophysiology, 368-369 
prevention, 373 
treatment. 369-370 

Septic hip, 194 
Septic pelvic thrombophlebitis, 138 
Septic shock. 369 
Serax (oxazepam), 413 
Seroquel (quetiapine), 315 
Serositis, 965-966 
Serotonin, 1103 
Serotonin (5-hydroxytryptamine) (5-HT) 

receptors. 314 
Serpasil (reserpine), 629 
Sertraline (Zoloft), 280, 294 
Sertoli cell tumors, 853 
Service, convenient. 1099 
Serzone (nefazodone), 293, 294 
Sesamoids, 952 
Sever's disease, 198. 199 
Sex hormones, 1070 
Sexual abuse 

of adolescents. 222 
of children, 257-259 

Sexual assault, 267-27] 

Index 1165 

family physician and, 268-270 
female victims of, 267 
male victims of, 267-268 
occurrence, 267-268 

Sexual care for homosexuals and bisexuals, 
495 

Sexual characteristics, secondary, disorders 
of, 1067-1069 

Sexual dysfunction, 493-494 
Sexual health of adolescents, 221-222 
Sexual history taking, 489-490 
Sexual issues, 11 

adolescents and, 492 
adults and, 492-493, 495 
childhood and, 491-492 
children and, 490 
elderly and, 495-496 
infants and, 491-492 
men and, 491 
physical examination of patients with, 

490-491 
women and, 490-491 

Sexual patterns. 492-493 
Sexual satisfaction, enhancing, suggestions 

for, 494 
Sexuality 

life cycle approach to, 491-496 
nonnal variations in, 494-495 

Sexuality issues, counseling for, 489-496 
Sexually transmitted diseases (STDs), 79, 

348-358 
in children, 258 
most common, 348 

Sharp objects, ingestion of. 435 
Shave biopsy, 1010--1011 
Sheehan syndrome, 1065 
Shellfish poisoning, 805--S06 
Shelter leg, 394 
Shigella diarrhea, 755 
Shigella food poisoning, 803-804 
Shin splints, 453 
Shingles, 995 
Shock, of newborn, 152 
Shock states, 687-688 
Shoulder 

disorders of. 933-935 
frozen, 934 
traumatic dislocation of, 933 

Shoulder dislocation, 449-450 
Shoulder dystocia, 129 
Shoulder impingement syndrome, 451 
Shoulder problems, periarticular, 934 
Shouldice procedure, 796 
Shy-Drager syndrome, 558 
Sialadenosis. 617 
Sialolithiasis, 617 
Sialosis, 617 
Siblings, postpartum well-being of, 137 
Sibutramine (Meridia), 457 
Sick-building syndrome, 389-390 
Sick sinus syndrome, 684 
Sickle cell anemia, 1090-1091 
Sickle cell trait, 1090 
Sickness. 18 
Sideroblastic anemia, 1078 
SIDS (sudden infant death syndrome), 53, 

162 
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Sigmoidoscopy, 785, 786 
Sildenafil (Viagra), 848 
Silent ischemia. 639-640 
Simple interrupted stitch suture, 421-422 
Simvastatin (Zocor), 1026 
Sin Nombre virus, 382 
Sinding-Larsen-Johansson syndrome, 196, 

198 
Sinequan (doxepin), 294 
Sinoatrial (SA) node, 644 
Sinus bradycardia, 650 
Sinus pause/sinus arrest, 650 
Sinus rhythm, 656 
Sinus tachycardia, 653 
Sinusitis, 341-344, 611 

in children, 342-344 
chronic recurrent, 342 

Sixth disease, 997 
Sjogren's syndrome, 617, 967 
Skeletal injury in abuse, 256-257 
Skier's thumb, 940 
Skin, 991 

selected disorders of, 1013-1018 
Skin abscesses, 994 
Skin anatomy, 416, 417 
Skin biopsy techniques, 1010-1012 
Skin cancers 

nonmelanoma. 1008 
prevention of. 1010 

Skin closure, 1010 
Skin diseases, viral, 995-999 
Skin disorders during pregnancy, 113-114 
Skin infections 

bacterial, 991-995 
and infestations, 991-1003 

Skin lesions 
malignant, 1008-1010 
premalignant, 1006-1008 

Skin margins, 1010 
Skin staples, 426 
Skin tags, 1005 
Skin tension lines. Langer's relaxed, 416, 

1011 
Skin testing, 319 
Skin tumors, benign, 1005-1006 
Skipped heartbeats, 644 
Sleep, periodic movements during. 474 
Sleep apnea, 473-474 
Sleep disorders, 470-474 
Sleep disturbances 

in children, 185-186 
in infants, 160 

Sleep hygiene education, 471 
Sleep patterns, good, development of, in 

children, 185-186 
Sleep-phase shifts, 186 
Sleep restriction therapy, 472 
Sleep walking, 186 
Slipped capital femoral epiphysis, 194-195 
Slow wave sleep, 470 
SLUD syndrome, 388 
Small-bowel diarrhea, 754 
Small bowel diseases, 754-759 
Small for gestational age (SGA), 151 
Smallpox terrorism, 1118 
Smith antigen, 964 
Smoking, 53, 60, 68-71, 550, 716, 730 

adolescents and, 219-220 
cessation of, 68--69 
health and, 68 
in preconception care, 91-92 
prevalence of, 68 

Snakebite, 401-402 
SOAP notes, 6 
Social anxiety disorder, 183, 282-284 
Social/functional issues for elderly, 

228-232 
Sodium restriction. 624 
Soft tissues, problems of, 970--975 
Solar keratosis. 1006 
Solganal (aorothioglucose), 963 
Somatization, in children and adolescents, 

304 
Somatization disorder, 301-302 
Somatoform disorders, 291, 300-306 

background and impact, 300-301 
commonly managed, 301-303 
management, 303--304 

Somatoform spectrum, 301 
Sonata (zaleplon), 472 
Sotalol (Betapace), 649 
South American viral hemorrhagic fever, 

1121 
Spasmodic croup, 168-169, 337 
Spastic colon, 756 
Sperm, 269 
Spennarche,213 
Spennatocele, 852--853 
Spennicides, 864 
Sphincter insufficiency, 233 
Sphygmomanometer, 622 
Spider bites, 400-401 
Spina bifida, 90 
Spina bifida occulta, 157 
Spinal cord injuries, urinary tract infections 

in, 811 
Spinal manipulation, 923-924, 1104 
Spinal stenosis, 921-922 
Spine of children, problems of, 199-201 
Spironolactone (Aldactone), 627 
Splenectomy, 1086 
Spondylolisthesis, 199-200, 452 
Spondylolysis, 199-200, 452 
Spontaneous abortion, 117-118 
Spontaneous leg movement disorders in 

elderly, 225-227 
Spontaneous pneumothorax, 740--741 
Sporotrichosis, 1002 
Sports injuries, 444-454 
Spurling's maneuver, 927 
Sputum cytology, 733 
Squamous cell cancer, 607 
Squamous cell carcinoma, 731, 1009 
Squamous intraepidermal neoplasia, 1007 
SSRIs (selective serotonin reuptake 

inhibitors), 280, 293 
Staphylococcal food poisoning, 803-804 
Staples, skin, 426 
STAR complex, 173 
Statins,1026 
Status epilepticus, 545-546 
Stavudine (D4T, Zerit), 363 
STDs, see Sexually transmitted diseases 
Stener lesion, 940 

S1EPS mnemonic, 39 
Stereotactic breast biopsy, 904 
Sterilization, 864 
Steroids, 122 
Still's munnur, 159 
Stings 

hymenoptera, 401 
insecl,325-326 
marine animal, 4il2-403 
scorpion, 402 

Stomach cancers, 752 
Stomach surgery, prior, 83 
Stone risk profile, 857 
Stool examination, 754 
Stool fal, 756 
Strabismus, 159, 598 
Strawbeny hemangiomas, 1005-1006 
Streptococcal group B (GBS) infection, 98 
Stress, 5, 272 

family, see Family stress 
Stress echocardiography, 635 
Stress fractures, 949 
Stress incontinence, 233 
Stress-related illnesses, 273 
Stress tests 

oxytocin contraction (CST), 100 
in pregnancy. 100 
prior to exercise, 72 

Stroke, 549, see also Cerebrovascular 
disease 

in children, 554 
magnetic resonance imaging and, 553 

Struvite stones, 857 
Sturge-Weber syndrome, 1006 
Stuttering of children, 185 
Slye, 592 
Subacromial bursitis, 934 
Subaortic stenosis, idiopathic hypertrophic, 

669 
Subarachnoid hemorrhage, 549, 553-554 
Subchondral bone cysts, 956 
Subconjunctival hemorrhage, 588, 592, 593 
Subcutaneous fat necrosis, 156 
Subdermal contraceptive implants 

(Norplanl),861-862 
Subluxation 

of humerus, 933 
radial head, 936 

Substance abuse 
in adolescents, 221 
in preconception care, 92 

Substance-abusing mothers, infants of, 
163-164 

Subungual abscess, 940 
Subungual hematoma, 1016 
Sucralfate, 748, 749 
Sudan stain for fecal fat, 756 
Sudden cardiac death, 647, 68'Hi91 
Sudden infant death syndrome (SIOS), 53, 

162 
Suffocation, 434-435 
Suicide, 296-299 

in adolescents, 219 
attempted versus completed. 297 
of children, 207 
major risk factors, 296--297 
management, 298 



physician, 299 
physician-assisted, 524 
in practice of family physician, 299 
predicting, 297-298 
prevention, 298-299 

Sular (nisoldipine), 626 
Sulfamethoxazole, 157 
Sulfasalazine (Azulfidine), 963 
Sulfonylurea, 1038 
Sulfur mustard, 1122-1124 
Sulindac (Clinoril), 962 
Sun exposure, 1008, 1009, 1010 
Sunburn, 434 
Sunscreen use, 60 
Superficial burns, 432 
Superior mesenteric venous thrombosis, 

801-802 
Superoanterior hip dislocation, 944 
Supraventricular arrhythmias, 652 
Supraventricular tachyarrhythmias, 

653-657 . 
Surgery, 476 

assessment of risk in, 478-479 
breast cancer and, 905 
cardiac arrhythmias and, 481-482 
cardiac risk in, 479-483 
congestive heart failure and, 481 
coronary artery disease and, 479, 481 
deep venous thrombosis and, 485 
of digestive system, 790-798 
endocrine disorders and, 486 
hematologic system and, 484-485 
hypertension and, 481 
laboratory testing before, 477 
liver disease and, 485-486 
lumbar, 925 
of male geultal system, 847-850 
medical care before, 476-487 
nutrition and, 486-487 
obesity and, 458 
peripheral vascular disease and, 482 
physical examination before, 477 
preoperative assessment before, 476-487 
pulmonary complications in, 484 
renal system and, 486 
valvular heart disease and, 482 

Surgical contraception, 864 
Sunnontil (trimipramine), 294 
Sustiva (efavirenz), 363 
Suture materials, common, 420 
Suture teclmiques, 421-423 
Suturing, alternatives to, 424-426 
Swallowed foreign body, 434-435 
Swan-neck deformity, 959 
Syncope, 684-687 
Syndactyly, 156 
Syndrome of inappropriate antidiuretic 

honnone secretion, causes, 821 
Syndrome X, 634, 1022, 1031 
Syphilis, 351-353, 573 
Syphilis proctitis, 781 
Systemic inflammatory response syndrome 

(SIRS),368 
Systemic lupus erythematosus, 90, 

964-966 
Systemic sclerosis, 967 
Systems approach to health care, 6 

Systolic heart failure, pacemaker therapy 
of,680 

Systolic murmur, 640 

Tabes dorsalis, 573 
Tachycardia-bradycardia syndrome. 684 
Tachypnea, 152 
Tagamet (cimetidine), 748 
Tai chi. 225, 235 
Take Control, 1026 
Talar dome fractures. 950 
Talipes equinovarus, 157. 191-192 
Tambocor (flecainide), 648 
Tamoxifen, 884. 898, 905-906 
Tanner stages of development, 213, 214 
Tardy ulnar palsy, 565 
Tarsal tunnel syndrome. 951 
Tarsometatarsal joint. 952 
Tazarotene (Tazorac), 985 
3TC (lamivudine), 363 
TCAs (tricyclic antidepressants), 280, 281, 

293 
Tear film, 593 
Teething, 159 
Tegretol (carbarnazepine). 542 
Telehealth, 1097-1098 
Telemedicine, 1097-1098 
Telmisartan (Micardis), 627 
Telogen effluvium, 1017 
Telogen hairs, 1016 
Temazepam (Restoril), 413, 472 
Temper tantrums of children, 185 
Temporal arteritis, 968 
Temporary hearing loss. 612 
Temporomandibular disorders, 610--611 
Tenex (guanfacine), 626 
Tennis elbow, 451-452 
Tenonnin (atenolol), 112,626,648 
Tenosynovitis. 941 
Tension pneumothorax, 741 
Tension-stress headaches, 534-535 
Teratogenic medications. 86 
Teratogens, exposure to, 89 
Terazosin (Hytrin), 626 
Terbutaline. 121-122 
Terrorism, 1107-1127 

anthrax, 1107, 11 09-1115 
biologic, 1107-1127 
blister agent, 1122-1124 
botulism, 1118-1119 
chemical. 1107-1127 
chemical agent. 1121-1122 
common patient questions and suggested 

answers. 1126 
cutaneous anthrax. 1I12-1113 
gastrointestinal anthrax, 1Il3 
hemorrhagic virus, 1121 
inhalational anthrax, 1110-1112 
nerve agent, 1I22 
plague, 1115-1117 
smallpox, 1118 
tularemia, 1119-1120 
variola, 1118 

Terrorist activities, 1107-1127 
Terrorist attacks, features of. 1108 
Tertiary prevention, 49 
Testicle, undescended, 850 
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Testicular cancer, 847-848, 853-854 
Testicular masses, 853 
Testicular torsion, 853 
Tetanus booster dose, 80 
Tetanus prophylaxis, 427 
Tetanus toxoid. 54 
Tetracaine. 417 
Teveten (eprosartan), 627 
Thalassemia, 1076-1077 

during pregnancy, 108 
Thalassemia trait, 1077 
Thelarche, 213, 895 
Theophylline, 716 
Thiamine, see Vitamin BJ 
Thiazide diuretics, 627, 628 
Thigh contusions. 945 
Thigh-foot angle, 188 
Third heart sound, 663 
Thomson test, 949 
Three-point mattress suture, 422-423 
Thrombocytopenia. 1086 

dnring pregnancy, 109-110 
Thrombocytopenic purpura, idiopathic, 

1086 
Thrombolytic therapy, 641 
Thrombolytic treatment, 552-553 
Thrombophlebitis and thromboembolic 

disorders during pregnancy, 109 
Thrombotic stroke, 549 
Thrombotic thrombocytopenic purpura, 

1086-1087 
Thrombus. 549 
Thrush, 159, 365, 610, 1001 
Thumb injuries, 450-451 
Thumb metacarpal fractures, 938 
Thumb sucking of children, 184 
Thyroid cancer, 1050-1051 
Thyroid carcinoma, anaplastic, 1051 
Thyroid disease. 1043-1051 

during pregnancy, 1051 
screening for, 1043 

Thyroid disorders during pregnancy, 
110-111 

Thyroid honnone-binding ratio, 1044 
Thyroid nodules, 1049-1050 
Thyroid-stimulating honnone (TSH), 

1043-1046 
Thyroiditis. 1047-1048 

postpartum, 139 
Thyrotoxic nodule, 1046-1047 
Thyrotoxicosis, 90, 1043-1046 
Thyrotropin receptor antibodies, 1046 
Thyrotropin-releasing hormone (TRH), 123 
Tiagabine (Gabitril), 542 
Tibial neuropathy, 566 
Tibial periostitis, 453 
Tibial plafond fractures, 950 
Tibial rotation. 189 
Tibial torsion, 190 
Tibolone, 884 
Tic disorder of children. 184 
Tic douloureux, 563-564 
Tick bites, 402 
Ticks,381 
Tikosyn (dofetilide), 649 
Tilade (nedocromil), 715 
''Time-out'' concept. 178 



1168 Index 

Timolol (Blocadren), 626, 649 
Tinea barbae, 999 
Tinea capitis, 999 
Tinea corporis, 999-1000 
Tinea cruris, 1000 
Tinea faciei, 999-1000 
Tinea manus, 1000 
Tinea pedis, 1000 
Tinea unguium, 1000 
Tinea versicolor. 1001-1002. 1014 
Tinel's sign, 564, 951 
Tinnitus, 612-613 
Tissue glues, 426 
1NM classification of lung cancer, 733 
TNM system, 787 
Tobacco smoke, environmental (ETS), 68 
Tobacco use, 68-71, see also Smoking 
Tocainide (Tonocard), 648 
Tocolytic administration, 131 
Toe walking, 191 
Toenails, ingrown, 1016 
Tofranil (imipramine), 280, 294 
Tolectin (tolmetin), 962 
Tolerance, 498 
Tolmetin (Toleclin), 962 
Tonocard (tocainide), 648 
Tonsillectomy, 346 
Tonsillopharyngitis, 345 
Toparnas (topiramate), 542 
Tophi, 1061 
Topical anesthesia. 417 
Topical decongestants, 321 
Topical ophthalmic decongestants, 321 
Topirarnate (Topamax), 542 
Toprol XL (metoprolol), 112, 626, 648 
TORCH syndrome, 151 
Torsades de pointes arrhythmia, 647 
Torsional variations of lower extremity of 

children, 188-193 
Torticollis. congenital, 155 
Torus fracture, 936 
Total parenteral nutrition, 486-487 
Toxic hepatic injury, 772 
Toxic megacolon, 758 
Toxic neuropathies, 568 
Toxic shock syndrome, 915-916 
Toxic shock syndrome toxin-I, 915 
Toxoplasmosis, 375-377 

congenital, 376 
preconception care and, 88 
during pregnancy, 107-108 

Trachoma, 581 
Traction alopecia, 1017 
Traditional Chinese medicine, 1102-1104 
Trandate (lahetalol), 112,626,627,648 
Trandolapril (Mavik), 626 
Transdermal scopolamine (Transderm 

SCOp), 79 
Transesophageal echocardiography, 646, 

705 
Transferrin saturation, 1075 
Transfusion reactions, 327 
Transient evoked otoacoustic emissions, 

614 
Transient ischemic attack, 551-552 
Transient synovitis of hip, 193-194 
Transient tachypnea of newborn, 152 

Transitional cell carcinomas, 839-840, 854 
Translators, working with, 22 
Transmembrane electrical potential, 644 
Transthoracic echocardiography, 705 
Transthoracic needle biopsy, 733 
Transurethral resection of prostate, 843. 

844 
Tranxene (clorazepate dipotassium), 413 
Trastuzumab, 906 
Traumatic alopecia, 1017 
Traumatic injuries, 445-451 
Traumatic pneumothorax, 741 
Travel 

education before, 77-83 
evaluation after, 83 

Travel history, 77, 78 
Travel immunizations, 79-81 
Traveler, international, health care of, 

77-'/,3 
Traveler's diarrhea, 82, 755 
Trazodone (Desyrel), 294 
Tremacamra, 336 
Tremor, 560--561 

essential, 560--561 
parkinsonism, 557 

Trench foot, 394 
TRH (thyrotropin-releasing hormone), 123 
Triarnterene (Dyrenimn), 627 
Triangulofibrocartilage complex injuries, 

937 
Triazolam (Halcion), 413, 472 
Triceps jerk, 928 
Trichiasis, 591 
Trichinosis, 377 
Trichomoniasis, 356-357, 869-870 
Trichomycosis axillaris, 991 
Trichotillomania, 1017 
Tricor (fenofibrate), 1026 
Tricyclic antidepressants (TCAs), 280, 281, 

293 
Trigeminal neuralgia, 563-564 
Trigger fingers, 940 
Trigger points, 972 
Triglycerides, 1021 

very high, 1022, 1024 
Trileptal (oxcarbazepine), 542 
Trimethadione, 114 
Trimethoprim, 157 
Trimipramine (Smmontil), 294 
Trip risk assessment, 77 
Triptans, 533 
Trisomy 13, 144 
Trisomy 18, 144 
Trochanteric bursitis, 945 
Trochanteric fractures, 943 
TSH (tbyroid·stimulating hormone), 

1043-1046 
Tnballigation, 864 
Tuberculin skin test, 727-728 
Tuberculosis, 726-728 

during pregnancy, 107 
Tuberous sclerosis, 1013-1014 
Tnlaremia terrorism, 1119-1120 
Tumor necrosis factor inhibitors, 962 
Tuning·fork tests, 615 
Turrtoe, 952 
Turner's syndrome, 143-144,876 

Tympanic membrane, 601 
Typbim Vi, 81 
Typhoid vaccination, 80-81 
Typical pelvic pain (TPP) posture, 909 
Tzanck smears, 997 

Ulcerative colitis, 758-759 
Ulcers, 83 
Ulnar neuropathies, 565 
Ultrasonography, 695 

in pregnancy, 98 
Ultraviolet radiation, 395, 1008, 1009, 

1010 
Umbilical cord granuloma, 155 
Undescended testicle, 850 
Undifferentiated somatoform disorder, 303 
Unintentional injuries, 429-436 
United Kingdom Prospective Diabetes 

Study, 1032 
United States 

age of population of, 459 
profile of family physicians in, 

1128-1135 
United States Preventive Services Task 

Force (USPIF), 49, 53 
Univasc (moexipril), 626 
Unstable angina pectoris, 637-639 
Upper extremity, disorders of, 932-941 
Upper gastrointestinal bleed, 751-752 
Urban area, types of patient care by, 1135 
Uremic neuropathy, 567 
Ureteral stones, 856-857 
Urethral meatus warts, 354 
Urethritis, 809 
Urge incontinence, 233 
Uric acid crystals, 1059 
Uric acid nephropathy, 1061 
Uric acid stones, 857 
Urinary incontinence in elderly, 233-235, 

247 
Urinary reconstruction, 855 
Urinary retention, postpartum, 136 
Urinary stress incontinence, postpartum, 

139 
Urinary tract infections, 138, 807-813 

acute uncomplicated lower, in young 
women, 808-809 

catheter· associated, 810-811 
in children, 807-808 
chronic, in elderly, 811 
fungal, 811-812 
laboratory guides and interpretation, 

812-'/,13 
dming pregnancy, 104-105, 808 
recurrent, in women, 809-810 
in spinal cord injuries, 811 
uncomplicated,810 
in younger men, 810 

Urine culture, 813 
Urine osmolality, 817 
Urine screening tests, 812 
Urine sodium concentration, 817-818 
Urine specific gravity, 817 
Urishiol, 985 
Urogenital atrophy, 882 
Urolithiasis, 855-858 

prevention, 858 



Urothelial tumors, 854-855 
Ursodiol, 795 
Urticaria, 989-990 
Uterine atony, 136 
Uterine bleeding, dysfunctional, 878, 

879-880 
Uveitis, anterior, 583, 584 

Vaccine 
cholera, 79, 81 
Haemophilus injluenzae type b (Bib) 

conjugate, 54 
hepatitis A, 54, 80 
hepatitis B, 54, 81 
influenza, see Influenza vaccine 
Japanese encephalitis, 81 
measles, 54, 81 
meningococcal, 79 
mumps, 54 
oral polio (OPV), 81 
pertussis, acellular, 54 
pneumococcal, 54 
pneumococcal polysaccharide (PPV), 54 
polio, 81 
rabies, 81 
rubella, 54, 81 
travel,79-81 
varicella., 54 
yellow fever, 79 

Vaccine anaphylaxis, 327 
Vaginal bleeding 

irregular, 878-879 
in pregnancy, 100 

Vaginal dryness, 882 
Vaginal examination, 269 
Vaginal fluid, examining, 867-868 
Vaginal probe ultrasonography, 909 
Vaginal symptoms, diagnostic algorithm 

for, 869 
Vaginal warts, 354 
Vaginismus, 908 
Vaginitis, 809 

prevention, 872 
recurrent or persistent, 872 

Vaginosis, bacterial, preconception care 
and, 88-89 

Valerian, 1103 
Valium (diazepam), 413 
Valproate (Depacon), 542 
Valproic acid (Depakene), 90, 114,542 
Valsalva maneuvers, 101 
Valsartan (Diovan), 627 
Valvular heart disease, 663-671 

surgery and, 482 
Valvular incompetence, 664 
Vaqta vaccine, 772 
Varicella, 996 

preconception care and, 88 
during pregnancy, 106--107 

Varicella vaccine, 54 
Varicocele, 852 
Variola terrorism, 1118 
Vasa previa, 132 
Vascular abnormalities, bleeding from, 1087 
Vascular inflammation, 1087-1088 
Vascular lesions, clinical findings with, 

551 

Vascular neuropathies, 568 
Vascular wall, disorders of, 1087-1088 
Vasculitis, 1087-1088 
Vasectomy, 849-850, 864 
Vasodilators, 627, 629, 677-678 
Vasornotor rhinitis, 319 
Vasopressin, 1063 
Vasotec (enalapril), 626 
Vaughan-Williams classes, 647, 648--649 
Vegetarian diets, 624 
Venereal Disease Research Laboratory 

(VDRL)-CSF, 573-574 
Venlafaxine (Effexor), 293, 294 
Venous occlusive retinal disease, 594 
Venous thromboembolism, 693-697 
Ventilation, 736-737 
Ventilation-perrusion (VQ) scan, 738 
Ventricular arrhythmias, 657-660 
Ventricular diastolic overload, 663 
Ventricular fibrillation, 660 
Ventricular premature beats, 658--660 
Ventricular septal defect, 670 
Ventricular tachycardia., 660 
Verapamil (Calan, Covera, Isoptin, 

Verelan), 626, 649 
Verelan (verapamil), 626, 649 
Vermox (mebendazole), 176 
Verrucae plantares, 998 
Verrucae vulgaris, 998 
Versed (midazolam), 413, 418-419 
Vertical mattress suture, 422 
Very low density lipoprotein (VLDL), 

1019 
Vestibulitis, 871 
Viagra (sildenafil), 848 
Videx (didanosine), 363 
Vincent's disease, 609 
Violence 

domestic, see Domestic violence 
partner, 163 

Vioxx (rofecoxib), 962 
Viracept (nelfinavir), 363 
Viral conjunctivitis, 580--581 
Viral enteric infection, 754-755 
Viral exanthems in children, 172-175 
Viral gastroenteritis in children, 173-176 
Viral hemorrhagic fevers, 1121 
Viral hepatitis, 768-772 

during pregnancy, 105-106 
prevention of, 771-772 

Viral infections of respiratory tract, 
333-339 

Viral skin diseases, 995-999 
Viramune (nevirapine), 363 
Virilization, 878, 1068-1069 
Visceral diseases, back pain with, 923 
Visible radiation, 395 
Vision-threatening eye injuries, 588-589 
Visken (pindolol), 626, 649 
Visual acuity, 586 
Vitamin A, 217 

in preconception care, 91 
Vitamin B deficiencies, 567-568 
Vitamin Bl (thiamine), 217 
Vitamin B1 deficiency, 568 
Vitamin B6 (pyridoxine), 217 
Vitamin B6 deficiency, 568 
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Vitamin BI2 (cobalamin), 217 
Vitamin B12 deficiency, 568, 1081-1082 
Vitamin C, 217 
Vitamin D, 217, 1056 
Vitamin E, 217 
Vitamin K, 114, 123,217 
Vitamin K deficiency, 1085-1086 
Vitiligo, 1013 
Vitreous hemorrhage, 589 
Vivactil (protriptyline), 294 
VLDL (very low density lipoprotein), 1019 
Vocal cord cancer, 618 
Vocal cords, 617 
Voice, normal, 617 
Voiding dysfunction, 807 
Volatile substance misuse, 514 
Voltaren (diclofenac), 962 
Volume depletion, 818-820 

physiologic response to, 818 
Volume excess, 820--821 
von Recklinghausen's disease, 1071 
von Willebrand's disease, 1085 
VQ (ventilation-perfusion) scan, 738 
Vulvar diseases, 871 
Vulvovaginitis, 867-872 
Vulvovaginosis, candidal, 1001 

Waist to hip ratio (WHR), 455 
Wandering, 247 
Warts, 998 
Wasp stings, 401 
Water balance, neuroendocrine system and, 

1065-1067 
Water deprivation test, 1067 
Weight control, 74 
Weight management, dyslipidemias and, 

1023-1025 
Welchol (colesevelam), 1026 
Welder's flash, 396 
Wellbutrin (bupropion), 70, 293, 294 
Wellness programs, 388 
Wenckebach block, 657 
Wernicke-Korsakoff encephalopathy, 568 
West Nile virus epidemic, 1108 
Western medical model, 18 
Wheezing, 712 
Whiplash, cervical. 928-929 
Whipple procedure, 764 
Whipple's triad, 1071 
White blood cell count, 1074 
Whitehead, 980 
Whites, 18 

health status of, 19 
Whitmore Jewett staging system, 845 
WHO analgesic ladder, 237 
Whooping cough, 168-169 
Wide seal diaphragm, 863 
Wilms' tumors, 840 
Wolff-Parkinson-White syndrome, 654 
Women, see also Female entries 

abused,260 
assessment of, with breast complaints, 

895-896 
as athletes, 442 
battered, 261-262 
cystitis in, 809-810 
health issues of, 59-60 



1170 Index 

Women (Cont.) 
pelvic examination for, 868 
recurrent urinary tract infections in, 

809-810 
sexual issues and, 490-491 
young acute uncomplicated lower 

urinary tract infections in, 808-809 
acute uncomplicated pyelonephritis 
in, 810 

Work-site visits, 387 
Workers, periodic health assessment of, 

387-388 
Working, during pregnancy, 97 
Working Group on Civilian Biodefense, 

1116 
Workplace hazards, 385 
Workplace injuries and illness. treatment 

of,384-385 
World Organization of National Colleges. 

Academies, and Academic 
Associations of General 
PractitionersIFamily Physicians 
(WONCA),5 

World Wide Web, 7, 1097 
Worried well patient, care of. 1124-1125. 

1126 

Wound closure, 420-421 
Wound healing, 416-417 
Wound preparation, 419-420 
Wrist, disorders of, 936-937 
Wrist instability, 937 
Writing tremor, 560 
Wytensin (guanabenz), 626 

X-rays, chest, 719-720, 732 
Xanax (alprazolam), 280, 413 
Xenical (orlistat), 457 
Xerostomia, 617, 967 
D-Xylose test, 756 

Yang and yin, 1103 
Yeast infections, 869, 999--1002 
Yeasts, diseases caused by, 1001-1002 
Yellow fever vaccine, 79 
Yersinia infections, 755 
Yin and yang, 1103 
Young adulthood stage of human 

development, 12-13 
Yuzpe regimen, 864 

Zalcitabine (DOC, Hivid), 363 
Zaleplon (Sonata), 472 

Zantac (ranitidine), 748 
Zarontin (ethosuximide), 542 
Zaroxolyn (metolazone), 627 
ZDV (zidovudine), 154, 363 
Zebeta (bisoprolol), 626, 648 
Zerit (stavudine), 363 
Zestril (lisinopril), 626 
Ziagen (abacavir), 363 
Zidovudine (AZf, Retrovir, ZDV), 154, 

363 
Zinc, 218 
Zinc lozenges, 336 
Ziprasidone, 315 
Zithromax (azithromycin), 82 
Zocor (sllnvastatin), 1026 
Zoloft (sertraline), 280, 294 
Zolpidem (Ambien), 472 
Zonisamide (Zonegran), 542 
Zoster, 173, 996 
Zoster ophthalmicus, 996 
Zoster oticns, 996 
Zostrix cream (capsaicin), 521, 957 
Zstatflu test, 336 
Zyloprim (allopurinol), 1061 
Zyprexa (olanzapine), 315 
Zyrtec (cetirizine), 320 
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