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Preface

PURPOSE

This manual presents information on the most common complaints, problems, conditions, and
diseases encountered by family medicine physicians and other primary care providers who
practice in the ambulatory settings. These common conditions, which have been selected from
surveys taken from family medicine, internal medicine, and pediatrics, are arranged alphabeti-
cally in five sections. Evidence-based information, including strength of recommendation ratings,
is presented in such a way that busy practitioners can access information rapidly. Practical, spe-
cific treatment information, including starting doses of medication, is offered. This manual also
addresses evidence-based preventive interventions commonly used in primary care settings.

ORGANIZATION SCOPE

Although most medical books are organized by organ system, we have structured this manual
according to typical patient presentations in primary care settings, for example, common symp-
toms and signs, follow-up needs for chronic physical or mental illness, and reproductive health
concerns. In addition, we provide information on preventive health care recommendations.

Section | contains information on the most commonly encountered acute/undifferentiated prob-
lems in the primary care setting. Information is presented in such a way that a busy practitioner
can quickly form a list of diagnostic possibilities, perform a cost-effective evidence-based diag-
nostic workup, and prescribe evidence-based treatment for the most common causes of these
complaints.

Section |l offers information on the treatment of patients with common chronic illnesses.
Each chapter provides practical follow-up strategies for such patients, integrating cost-effective
evidence-based clinical management with important psychosocial issues.

Section Il is important because many patients seen in the primary care clinics have either a
primary psychiatric disorder or a psychiatric disorder complicating the management of preex-
isting medical conditions. Strategies that effectively identify and treat patients with psychiatric
disorders are presented clearly and succinctly.

Section IV addresses common reproductive woman’s health issues that present in the primary
care setting including contraception, infertility, and prenatal and postnatal care.

Section V will assist primary care clinicians in the prevention of important diseases in their pa-
tients. Authors of these chapters recommend interventions that can be easily applied in primary
care practices including counseling, immunizations, screening tests, and chemoprophylaxis.
Chapters on travel medicine and the preoperative evaluation complete this section.

In all chapters, authors have integrated principles of clinical decision making, evidence-based
medicine, and cost-effective clinical management and have considered psychosocial and con-
textual issues; where applicable, areas of controversy are identified. Where appropriate, com-
plimentary and alternative medical interventions are discussed.

Other useful features of this manual include the following:

e A convenient outline format and selective use of boldface type to afford quick, easy access to
key aspects of diagnosis and treatment.

e Flowcharts facilitating the diagnostic workup and common management strategies for specific
conditions.

Xvii
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e Emphasis on cost-effective evidence-based strategies, with strength of recommendation rat-
ings clearly visible.

e Each chapter is introduced by key point section that summarizes main issues.

e Sidebars in chapters highlight more than 70 specific conditions.

e Streamline organizational framework makes it easy to find sections on diagnosis, symptoms
and signs, evaluation and management strategies.

STRENGTH OF RECOMMENDATION TAXONOMIES

For this fifth edition, we have asked all the authors to use the strength of recommendation
taxonomy used by major family medicine journals. Recommendations are graded as A, B, or C
based on the quality and quantity of evidence as shown in the table below.

Strength of Recommendation Basis for Recommendation
A Consistent or good quality of patient-oriented evidence.
B Inconsistent or limited quality of patient-oriented evidence.
C Consensus, disease-oriented evidence, usual practice, expert opinion, or case series.

Patient-oriented evidence measures outcomes that matter to patients, such as morbidity, mor-
tality, symptom improvement, cost reduction, and quality of life. Disease-oriented evidence mea-
sures intermediate physiologic or surrogate endpoints that may or may not reflect improvement
in patient outcomes.
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SECTION I. Common Complaints

1

Abdominal Pain

Kalyanakrishnan Ramakrishnan, MD

KEY POINTS

e Most patients presenting with abdominal pain have minor, nonsurgical causes. Nonspecific
abdominal pain (NSAP) is most common and accounts for 90% of pain in children. Chronic
abdominal pain is most often gastrointestinal in origin.

e Proper history taking and a stepwise physical examination enable a diagnosis to be made
in most patients.

* Any woman of childbearing age presenting with abdominal pain should have a pregnancy
test. Management in pregnancy should focus on both mother and fetus.

e Presentation of abdominal pain in the elderly is modified by comorbid illness and medica-
tions. Classical history and physical findings may be absent.

I. Definition. Abdominal pain is defined as a subjective feeling of discomfort in the abdomen.
When the duration is less than 6 hours, it is referred to as acute. Abdominal pain may be
caused by luminal obstruction (appendicitis, cholecystitis, renal or ureteral colic, diverticuli-
tis), an inflamed organ (pancreatitis, hepatitis), ischemia (mesenteric ischemia, ischemic
colitis), or bowel motility disorders/multifactorial causes (irritable bowel syndrome [IBS],
NSAP).

Il. Common Diagnoses. Abdominal pain accounts for 2.5 million office visits and 8 million

emergency-department visits every year in the United States. It is the most frequent cause

for gastroenterology consultation. Most patients have minor problems, such as dyspepsia,

although 20% to 25% are found to have a more serious condition requiring hospitalization.

Table 1-1 lists the common causes of acute abdominal pain in adults and the elderly. In

children, urinary tract disease, peptic ulcer, inflammatory bowel disease (IBD), and gastroe-

sophageal reflux disease may present acutely; constipation, lactose intolerance, mid-cycle
pain, and psychological (secondary gain, sexual abuse, school phobia) causes of abdominal
pain are more chronic.

A. NSAP. NSAP occurs in approximately one-third (35%) of patients presenting with acute
abdominal pain. More than 90% of children who have abdominal pain have NSAP. IBS
rarely presents initially in the elderly.

B. Appendicitis. Appendicitis occurs in 7% of the US population (3% of women and 2%
of men older than 50 years), with an incidence of 1.1/1000 people per year. It is the
most common nonobstetric cause of surgical emergency during pregnancy and is more
common in the second trimester. Perforation rates are higher in patients younger than 18
and older than 50 years.

C. Gallstones. Approximately 10% to 20% of adults aged 20 to 50 years have gallstones;
people in their advancing age, Native Americans, and younger women (where it is 2—
6 times more frequent than in men) are at increased risk. Other risk factors include
pregnancy, oral contraceptive use, hormone replacement therapy, obesity, rapid weight
loss, diabetes mellitus, liver cirrhosis, Crohn’s disease, and sedentary lifestyle.

D. Pancreatitis. The annual incidence of acute pancreatitis in the United States is ap-
proximately 10 new cases per 100,000. The most common causes include cholelithiasis
(40%), alcohol abuse (40%), drugs (steroids, azathioprine, estrogens, diuretics), trauma,
viral infections, and hypercalcemia.

E. Diverticular disease. The prevalence of diverticular disease is age dependent, increas-
ing in the United States from <5% at age 40 to 65% by age 85; males and females are
equally affected. Most cases (70%) are discovered incidentally, in 15% to 25% divertic-
ulitis develops, and 5% to 15% bleed. Risk factors, besides age, include low fiber intake;
increased consumption of red meat, fat, alcohol and caffeine; sedentary lifestyle; and
obesity.

F. Mesenteric vascular occlusion. Risk factors for mesenteric vascular occlusion include
age (>60 years) and atherosclerosis (embolic events in 50% and also thrombotic or

1
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TABLE 1-1. DISTRIBUTION OF ACUTE ABDOMINAL PATHOLOGY

Diagnosis >50 years <50 years
Intestinal obstruction 15%-30% 2%—6%
Biliary tract 15%-30% 2%—6%
Malignancy 4%-13% 1%
Peptic ulcer 5%—-10% 2%—8%
Diverticulitis 5%—-10% <1%
Perforated viscus 4%—-6% 1%
Appendicitis 3%—-10% 15%-30%
Hernia 3%-4% 1%-2%
Vascular emergencies 2%-3% <1%
Nonspecific abdominal pain 15%-30% 40%-50%

From Landry F. Evaluation of abdominal pain. In: Emergency Clinical Guide. http://www.anisman.com/ecg/index.asp.

low-flow state with associated vasoconstriction). Hypercoagulable states, intra-abdominal
sepsis, portal hypertension, and cancer increase risk for mesenteric vein thrombosis,
although the cause in 5% to 10% of patients remains idiopathic. In the elderly, arterioscle-
rosis, shock, congestive heart failure, and aortoiliac surgery cause ischemic colitis; in
younger patients, oral contraceptive use, vasculitis, and hypercoagulable states are risk
factors.

G. Bowel obstruction. Obstruction of the large or small bowel is a major health problem in
the elderly, accounting for approximately 12% of cases of abdominal pain. Risk factors
for small-bowel obstruction are adhesions as a result of previous abdominal surgery,
neoplasms, or hernia. For large-bowel obstruction, risk factors include colon carcinoma,
diverticulitis, and sigmoid volvulus.

H. Other causes. Other common causes of abdominal pain not discussed here include dys-
pepsia (see Chapter 19), peptic ulcer disease (see Chapter 82), and pelvic inflammatory
disease (see Chapter 51).

lll. Symptoms. Proper history taking is the foundation for a correct diagnosis and should ad-
dress a variety of features (Table 1-2). Knowing about a history of ulcer disease, biliary
colic, or diverticulitis is helpful. Alcohol and drug use should be addressed. Alcohol abuse
contributes to pancreatitis, hematemesis, esophageal rupture, and spontaneous bacterial
peritonitis. Nonsteroidal anti-inflammatory drugs (NSAIDs), prednisone, and immunosup-
pressants cause bleeding and perforation; aspirin, NSAIDs, and anticoagulants increase risk
of bleeding. Drugs in the elderly induce nausea, vomiting, anorexia, and constipation and
affect vital signs. Menstrual history is also important. Nausea, vomiting, constipation, urinary
frequency, and pelvic or abdominal discomfort may all be experienced in normal pregnancy.
Accuracy of history taking in the elderly may be affected by cognitive impairment, decreased
auditory and visual acuity, and atypical symptoms.

A. NSAP and IBS. Pain may be colicky or persistent, and aggravated by meals. Most pa-
tients have a long history of recurrent abdominal pain relieved by defecation, a change
in the frequency or consistency of the stool, abdominal bloating, and passage of exces-
sive mucus (Manning criteria). There is no weight loss, constitutional symptoms (fever,
anorexia, nausea, arthralgia), or intestinal bleeding.

B. Appendicitis. Anorexia and periumbilical pain followed by nausea, right lower quadrant
(RLQ) pain, and vomiting occur in 50% of cases. Migration of pain has high sensitivity
and specificity (approaching 80%). During pregnancy, the site of pain shifts progressively
upward with increasing gestational age. Changes in bowel habits and hematuria/pyuria
(pelvic appendicitis in 20%) may also be seen. Perforation results in generalized abdom-
inal pain, fever, and tachycardia.

C. Cholelithiasis. More than 50% of patients with gallstones remain asymptomatic. Recur-
rent right upper quadrant or epigastric pain, radiating to the back or right shoulder blade,
peaking over hours and resolving completely, suggests biliary colic. Upper abdominal
pain in cholecystitis is severe, persistent, associated with constitutional symptoms and
possibly jaundice. Perforation leading to biliary peritonitis causes spreading abdominal
pain and worsening constitutional symptoms. Stone in the common bile duct may cause
deepening jaundice, associated with fever, chills, and pain—Charcot’s triad. Gallstone
ileus presents with pain, distention, and vomiting—features of small-bowel obstruction.
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TABLE 1-2. CORRELATION OF ABDOMINAL PAIN AND PATHOLOGY

Nature of Pain Organ/Pathology
Acute or chronic Acute: Biliary colic, renal colic, intestinal obstruction, perforated peptic ulcer,
(lasting weeks, months, years) ruptured aneurysm, ruptured ectopic gestation
Chronic: Peptic ulcer disease, chronic pancreatitis, diverticulosis
Onset of pain Sudden: Sudden severe pain—perforated peptic ulcer, acute pancreatitis, ruptured
aneurysm, ruptured ectopic gestation, renal/ureteric colic
Migration of pain Appendicitis: Periumbilical, migrating to right iliac fossa
Ureteric colic: From loin to groin
Referred pain Biliary colic: Pain referred to the back and shoulder blades
Pancreatitis: Referred to the back
Character of pain Burning pain: Peptic ulcer

Colicky pain: Biliary, renal, ureteric, intestinal colic (hollow organs)
Dull, continuous ache: Solid organs (liver, spleen, kidneys)

Site of pain Epigastrium: Stomach, liver, pancreas
Right hypochondrium: Liver, biliary tree, hepatic flexure of colon
Left hypochondrium: Spleen, tail of pancreas, splenic flexure of colon
Umbilicus: Pancreas, transverse colon, small bowel
Right iliac fossa: Appendix, cecum, ascending colon, terminal ileum, right tube,
ovary, right ureter
Left iliac fossa: Left tube and ovary, sigmoid colon, left ureter
Hypogastrium: Urinary bladder, uterus
Back (renal angle): Right/left kidney

Relieving factors Antacids, food: Duodenal ulcer
Sitting up, leaning forward: Pancreatitis
Vomiting, antacids: Gastric ulcer

Associated symptoms Anorexia: Gastric ulcer, appendicitis, peritonitis
Jaundice: Biliary colic, cholecystitis, pancreatitis
Fever: Appendicitis, cholecystitis
Vomiting: Intestinal obstruction, pancreatitis, renal colic, ureteric colic, biliary colic,

gastroenteritis
Hematemesis/melena: Peptic ulcer disease
Diarrhea: Gastroenteritis, colitis
Constipation: Intestinal obstruction, appendicitis
Amenorrhea: Pregnancy-related causes
Dysuria: Urinary infection
Hematuria/smoky urine: Renal/ureteric colic

D. Mid-epigastric or diffuse abdominal pain—relieved by bending forward; associated
with gall stones, recent surgery, or invasive procedures; or occurring 1 to 3 days after a
binge or cessation of drinking—suggests pancreatitis. Nausea, vomiting, restlessness,
and agitation accompany the pain. Chronic pancreatitis causes pain, malabsorption, di-
arrhea (steatorrhea), weight loss, or diabetes mellitus.

E. Diverticular disease. Most diverticula are asymptomatic. Diverticulitis causes severe,
abrupt, worsening left lower abdominal pain, fever, anorexia, nausea, vomiting, and con-
stipation.

F. Ischemic bowel disease presents with severe localized or diffuse abdominal pain (out
of proportion to physical findings), unexplained abdominal distention, or gastrointesti-
nal bleeding (bloody diarrhea, hematemesis) indicating bowel infarction (Evidence rating
C). Elderly individuals with chronic mesenteric ischemia (intestinal angina) experience
recurrent upper abdominal cramps 10 to 15 minutes after meals that subside over 1
to 3 hours. Bloating, flatulence, episodic vomiting, constipation, or diarrhea and severe
weight loss may occur. Steatorrhea develops in half of affected persons. A history of
angina, claudication, or transient ischemic attacks may be present.

G. Bowel obstruction. Obstruction causes colicky pain, vomiting, abdominal distention, and
constipation. In acute (small-bowel) obstruction, pain appears first followed by vomiting,
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TABLE 1-3. PHYSICAL EXAMINATION IN ABDOMINAL PAIN

Inspection Palpation Percussion Auscultation
Shape of the abdomen (scaphoid) Guarding Tenderness Bowel sounds
Rigidity Free fluid (ascites)
Whether all quadrants move equally ~ Of solid organs (liver, spleen,  Organomegaly (liver, spleen, Bruits (renal)
with respiration kidney, uterus, abdominal kidney, other masses)
aorta, other palpable
masses)
Engorged veins, visible abdominal Testes, appendages
pulsations, visible peristalsis (epididymis, spermatic
cord)
Hernial orifices (umbilical, inguinal, Rectal/vaginal examination

femoral)
Scars of prior surgery
Scrotum (testes, spermatic cord)

distention, and constipation. In chronic (large-bowel) obstruction, constipation, followed
by distention, pain, and vomiting, is seen (Evidence rating C).

IV. Signs (Table 1-3). Clinical stability of the patient (pulse, respiration, blood pressure, oxygen
saturation, level of consciousness) should be assessed initially. Shock, pallor, sweating, or
syncope indicates serious abdominal pathology. Rebound tenderness, guarding, and rigid-
ity suggest a surgical cause. Operative scars suggest adhesions and bowel obstruction;
abnormal orifices can be sites of hernias. Rectal and vaginal examinations assess pelvic
or intraluminal pathologic findings. Guarding and rigidity may be absent during pregnancy,
because of stretching of the abdominal wall, and the enlarged uterus prevents direct contact
between an underlying inflamed organ and the parietal peritoneum. To distinguish uterine
from extrauterine tenderness, patients should be examined in the right or left decubitus
position.

A. In NSAP, bowel sounds may be increased; a fecal mass may present in either iliac fossa.

B. Helpful findings in appendicitis include guarding, RLQ tenderness, rebound tender-
ness, pain on percussion, and rigidity. Nonspecific findings include a positive Rovsing
sign (pain elicited by compression of the left iliac fossa), positive iliopsoas sign (pain pre-
cipitated by extension of the ipsilateral hip), and a positive Cope obturator test (pain on
internal rotation of the right hip).

C. Biliary colic is characterized by right upper quadrant tenderness worse on deep inspira-
tion (Murphy sign), when the inflamed gallbladder comes in contact with the examiner’s
hand.

D. Patients with pancreatitis have epigastric or periumbilical guarding, abdominal disten-
tion, and ileus. Those with hemorrhagic pancreatitis may develop shock, coma, and
signs of retroperitoneal bleeding may be present, as indicated by ecchymoses in the
flanks (Grey Turner sign) or around the umbilicus (Cullen sign).

E. Localized peritonitis in diverticulitis may result in abdominal distention and ileus; re-
bound tenderness may be elicited in the left iliac fossa.

F. Mesenteric ischemia produces few significant abdominal signs in the early stages. A
systolic upper abdominal bruit is heard in half of patients with intestinal angina. Mild
tenderness and guarding in the left flank or iliac fossa is usual in ischemic colitis.

G. Bowel obstruction produces abdominal distention with hyperperistaltic bowel sounds.
Guarding and rigidity suggest strangulation, as do the features of sepsis or shock. Hernial
orifices and scars should be palpated for a mass, suggesting a hernia.

V. Laboratory Tests. The following approach relates to patients with acute abdominal pain.
In chronic abdominal pain (see sidebars), testing must be individualized.

ABDOMINAL WALL PAIN

Abdominal wall pain occurs in the young secondary to trauma, overexertion, or epigastric
or incisional hernias. In the elderly, it may be secondary to herpes zoster and postherpetic
neuralgia, or soft tissue tumors (neurofibroma). The pain often has an insidious onset, being
sharp initially and becoming dull over time. Straining, as in sneezing, coughing, or lifting



1: ABDOMINAL PAIN 5

heavy objects, aggravates it; changing positions or applying heat may relieve it. A positive
Carnett sign (tenderness reproduced by tensing the abdominal wall) may be present.

Useful measures include NSAIDs (e.g., oral ibuprofen 400600 mg 3 times daily), mus-
cle relaxants (e.g., cyclobenzaprine 10 mg 3 times daily, methocarbamol 1000 mg 4 times
daily), antidepressants (e.g., amitriptyline), local application of ethyl chloride or capsaicin
cream 0.025%, and trigger point injections of bupivacaine hydrochloride 0.35% plus triam-
cinolone 10 to 40 mg (most effective).

INFLAMMATORY BOWEL DISEASE

Chronic abdominal pain is more common in Crohn’s disease than in ulcerative coli-
tis and is located in the RLQ. Fever, weight loss, arthralgia, and chronic diarrhea (with
blood and mucus in stool) may be present, as are extraintestinal manifestations (arthral-
gias, skin ulcers, visual disturbances). Skin changes (pyoderma gangrenosum, erythema
nodosum) and eye changes (iritis) may be present. A mass (thickened terminal ileum and
cecum) may be palpable in the RLQ in Crohn’s disease. Anemia, low serum albumin,
elevated C-reactive protein level, and sedimentation rate are often present. Barium con-
trast studies and colonoscopy are diagnostic. Treatment involves long-term medications,
including 5-aminosalicylic acid, steroids, and immunosuppressants such as azathioprine or
6-mercaptopurine. Ablative surgery (right hemicolectomy) may be necessary in the presence
of obstruction, fistula formation, or nonresponse to medical management.

CHRONIC ABDOMINAL PAIN

Chronic pain implies persistence for 3 to 6 months and impact on the patient’s activities of
daily living. Evaluation begins with ruling out gastrointestinal causes. A blood count, sedi-
mentation rate, chemistry, plain abdominal x-rays, abdominal ultrasound, and colonoscopy
rule out most serious causes. When the initial evaluation suggests the presence of a specific
pathology, specialized tests (e.g., endoscopic retrograde cholangiopancreatogram, angiog-
raphy) can be considered. In children, sonography of the abdomen and pelvis is usually
performed first to exclude nonintestinal causes.

Optimal treatment incorporates acknowledging the reality of the pain, reassuring the pa-
tient that an underlying serious abnormality is unlikely to be missed, setting appropriate
goals to minimize the impact of the pain on daily patient functioning, minimizing testing, and
treating pain early using a multidisciplinary approach. Psychological evaluation and treat-
ment, biofeedback and relaxation therapy, use of oral antidepressants (e.g., amitriptyline
25-50 mg at bedtime) as analgesic adjuncts, and referral to a pain management specialist
may be indicated.

Recurrent abdominal pain syndrome in children is vague, unrelated to meals, activity, or
stool pattern, and does not awaken patients. An epigastric location is sometimes reported.
Pallor, nausea, dizziness, headache, and fatigue may be present. Family history is often
positive for functional bowel disease. Indicators of serious disease in children include vom-
iting, localized pain away from midline, altered bowel habits, growth disturbance, nocturnal
episodes, radiation of pain, incontinence, presence of systemic symptoms, and family history
of peptic ulcer and IBD. Response to empiric intervention (trial of lactose elimination, reduc-
tion of excessive juice intake, addition of a fiber supplement in constipation) and behavior
and psychological management are valuable, as is educating the child and parents about
diagnosis and treatment options. A symptom diary allows the child to play an active role in
the diagnostic process. It is important for the child to maintain a normal routine, including
school activities and diet.

A. Hematologic tests. Initial laboratory tests in acute abdominal pain should include a
complete blood count with differential, serum chemistries (electrolytes, serum glucose,
liver and kidney function tests, amylase and lipase), urinalysis, coagulation panel in the
elderly or if the drug history indicates it, and a pregnancy test in women of childbearing
age. In children, investigations other than a complete blood count, urinalysis, urine cul-
ture, and stool hemoccult are selected based on clinical suspicion of specific pathology
(sonography in pelvic pain or appendicitis, endoscopic evaluation with pain suspected of
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gastrointestinal origin). Blood may need to be typed and crossmatched before surgery or

in patients with suspected bleeding. Blood cultures may be drawn, if the patient is febrile.

An electrocardiogram may be ordered in the elderly before surgery or if a cardiac origin

for the pain is considered.

1. Blood count. Anemia is a feature of bleeding peptic ulcers, ruptured aneurysm,
IBD (along with raised sedimentation rate), and malignancies. Thrombocytopenia
(platelets <50,000) may be seen in Henoch—Schénlein purpura in children. Leuko-
cytosis, white cell count >12,000, is seen in appendicitis (sensitivity 91%, specificity
21%), cholecystitis (sensitivity 78%, specificity 11%), diverticulitis, and bowel ischemia.
Leukocytosis is typical in the second and third trimesters of pregnancy and in early
labor.

2. Serum chemistry
a. Hypocalcemia and elevations in serum amylase (sensitivity 74%, specificity 50%)

and lipase may be seen in pancreatitis. Amylase is elevated early (within 24 hours)
in pancreatitis and lipase within a few days after symptom onset.

b. Metabolic acidosis (in 50% of patients) and elevations of serum and peritoneal fluid
amylase, alkaline phosphatase, and inorganic phosphate are seen in mesenteric
ischemia.

c. C-reactive protein may be elevated in appendicitis; normal levels in patients with
symptoms more than 24 hours rule out appendicitis.

B. Radiologic tests

1. X-rays in acute abdominal pain should include a flat plate and upright view of the
abdomen, and an erect chest x-ray. X-rays have poor specificity (<15%), and in most
instances do not change the clinical diagnosis.

a. Chest x-ray is useful in detecting pneumoperitoneum and cardiopulmonary
pathology.

b. Abdominal films also identify subdiaphragmatic or retroperitoneal gas associated
with perforation, features of bowel obstruction (distended bowel, air-fluid levels),
air in the biliary tree (gallstone ileus), calcium deposits (e.g., gallstones [10%—
20% sensitivity], renal or ureteral stones, appendicoliths, calcification in chronic
pancreatitis, aortic aneurysm), foreign bodies, and pneumatosis (i.e., air in the bowel
wall suggesting possible ischemia).

2. Ultrasound detects gallstones (sensitivity 85%—90%), sludge, gallbladder wall thick-
ening (>5 mm is diagnostic), pericholecystic fluid (in cholecystitis), and intrahep-
atic or extrahepatic bile duct dilatation, associated with biliary obstruction (Evidence
rating C).

a. Ultrasound can also identify pancreatitis, pseudocysts and tumors, ascites, chronic
liver disease (e.g., fatty liver or cirrhosis), gynecologic abnormalities, renal or
adrenal pathologic findings, and acute appendicitis (sensitivity 85%—90%, speci-
ficity 92%—96%).

b. Duplex ultrasonography is highly specific (92%—-100%) for mesenteric arterial
stenosis or occlusion.

3. Computerized tomography is the most sensitive study in evaluating patients with
acute abdominal pain, particularly obese patients. It has high sensitivities (pancreati-
tis, 65%—100%; appendicitis, 96%—-98%; pancreatic tumors, 95%; high-grade bowel
obstruction, 86%—100%) (Evidence rating C). It detects smaller volumes of free air,
as compared to plain x-rays, can detect loculated air, and is the diagnostic modality
of choice in intraperitoneal and retroperitoneal abscess, in diverticulitis, and in deter-
mining the presence and extent of diverticular complications, such as fistulas or sinus
tracts.

C. Radionuclide scanning

1. In acute cholecystitis, the cystic duct is obstructed; a technetium-labeled hepatic imin-
odiacetic acid scan showing nonvisualization of the gallbladder is 95% accurate in
diagnosing acute cholecystitis. Poor fractional excretion of hepatic iminodiacetic acid
(<15%) is characteristic of biliary dyskinesia (Evidence rating C).

2. Preferential uptake of sodium Tc-pertechnetate by ectopic gastric tissue in a Meckel
diverticulum (sensitivity 85% and specificity 95% in children) enables diagnosis of
pathology related to the diverticulum (diverticulitis, bleeding).

D. Miscellaneous tests

1. Magnetic resonance angiography, with and without gadolinium, detects severe nar-

rowing or occlusion of the celiac axis and superior mesenteric artery. Mesenteric
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angiography can show the presence and site of emboli and thrombi and mesenteric
vasoconstriction as well as the adequacy of the splanchnic circulation. The angio-
graphic catheter also provides a route for the administration of intra-arterial vasodila-
tors or thrombolytic agents.

2. Barium enema or colonoscopy is diagnostic in IBD and ischemic colitis, outlining
ulcerations, thickened bowel, pseudopolyps, and strictures. Water-soluble contrast
medium (meglumine diatrizoate [Gastrografin]) is preferred if contrast enema is to
be performed in diverticulitis; it shows the diverticula and leakage and may outline a
fistulous tract.

3. Endoscopic retrograde cholangiopancreatogram is diagnostic in chronic pancre-
atitis, shows associated pseudocysts and glandular and ductal pathology (strictures,
calculi), and helps rule out malignancy.

VI. Treatment. Once the patient’s condition is stabilized, the physician can obtain a detailed
history, perform a clinical examination and investigations, and formulate a treatment plan.
Providing pain relief should not await a definitive diagnosis, because unrelieved acute pain
produces adverse consequences and there is no evidence that immediate pain relief delays
diagnosis or treatment.

A.

NSAP. Watchful waiting with close follow-up is recommended, because most patients
have a benign, self-limited illness. Providing reassurance, having patients avoid foods that
precipitate the pain, and prescribing oral antispasmodics such as dicyclomine hydrochlo-
ride (e.g., Bentyl), 20 mg 4 times daily, or propantheline bromide (e.g., Pro-Banthine),
15 mg before meals and at bedtime, are useful. Narcotic analgesics should be avoided.

. IBS. Treatment is directed at reducing anxiety and stress, increasing dietary fiber with

bulk agents such as oral psyllium (e.g., Metamucil), avoiding foods that exacerbate or
trigger IBS, and using antispasmodics such as dicyclomine hydrochloride. Psychotherapy
may be useful. In patients with diarrhea, oral loperamide hydrochloride (e.g., Imodium)
2 to 4 mg, or diphenoxylate hydrochloride with atropine (e.g., Lomotil), 10 to 20 mg
4 times a day, is useful. Frequent follow-up may be needed until symptoms stabilize.
Alosetron (Lotronex) 1 mg once or twice daily and tegaserod (Zelnorm) 6 mg twice daily
are useful in diarrhea-predominant and constipation-predominant IBS, respectively, in
women. (Evidence rating B).

. Appendicitis. Diagnostic scoring systems (Table 1-4) used to predict the likelihood of

appendicitis offer sensitivity and specificity >90% and reduce rates of perforation and
negative laparotomy by 50%. Appendectomy is the treatment of choice with early diag-
nosis, if an abscess develops, or in recurrent appendicitis. A laparoscopic approach is
less traumatic and has fewer complications (bleeding, wound infection, intra-abdominal
sepsis) than open appendectomy. Other treatment measures include analgesics, intra-
venous (V) fluids, and antibiotics. If an appendicular mass (inflamed appendix walled off
by omentum) is noticed, nonoperative treatment (bowel rest, analgesics, 1V fluids, and
antibiotics) is continued until symptoms improve and the mass resolves.

. Biliary disease

1. Most patients with biliary colic respond to oral analgesics (hydrocodone/
acetaminophen 5-7.5/500 mg, e.g., Lortab, every 4—6 hours) and clear liquids for
2 to 3 days.

TABLE 1-4. THE ALVARADO SCORING SYSTEM FOR LIKELIHOOD OF ACUTE APPENDICITIS

Features Score

Migratory right iliac fossa pain
Nausea/vomiting

Anorexia

Right iliac fossa tenderness

Fever >37.3°C

Rebound tenderness in right iliac fossa
Leukocytosis >10,000/mm?
Neutrophilic shift to the left >75%

Total score

S SN = AN

iy

Score < 4 indicates no appendicitis, 5 or 6 indicates compatible with acute appendicitis, 7 or 8 indicates probable acute
appendicitis, 9 or 10 indicates very probable acute appendicitis.
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2. Cholecystitis responds to IV hydration, bowel rest, and broad-spectrum IV antibiotics
(e.g., cefotaxime 2 g 3 times daily) for 2 to 3 days. Interval elective laparoscopic
cholecystectomy (6 weeks later) is curative.

3. Chemical dissolution of gallstones using ursodiol 600 mg daily given in divided doses is
reserved for patients refusing surgery or in whom it is contraindicated and is successful
in 55% of patients older than 12 months. An oral cholecystogram is performed initially
to confirm normal gallbladder function, a prerequisite for dissolution.

E. Pancreatitis
1. Most patients improve on bowel rest, IV hydration, and pain relief for 2 to 3 days.

Morphine sulfate 5 to 10 mg IV every 3 hours may be used in both biliary pathologic
findings and pancreatitis; recent studies do not link morphine with causing or aggra-
vating pancreatitis or cholecystitis.

2. Once pancreatitis resolves, biliary stones should be removed and cholecystectomy
performed. Alcohol intake should be avoided.

3. Local complications include abscess formation, pseudocyst, bowel necrosis, pancre-
atic ascites, and splenic vein thrombosis. Shock or respiratory or renal failure is more
likely in hemorrhagic pancreatitis. Initial leukocytosis (>16,000/mm?), hyperglycemia
(>200 mg%), elevated liver enzymes (lactate dehydrogenase >350 IU/L, aspartate
aminotransferase >250 IU/L), and age >55 years are associated with a poorer prog-
nosis (Ranson criteria).

4. Large pseudocysts may need surgical consultation for percutaneous or internal
drainage. Medication intake (e.g., steroids, azathioprine) may need to be modified,
and metabolic abnormalities (e.g., hypercalcemia) corrected to avoid recurrence and
development of chronicity.

5. Pain management in chronic pancreatitis is difficult and may require long-term nar-
cotics (despite the strong predilection in alcoholics for addiction), or celiac plexus block
with phenol or alcohol by a radiologist. Steatorrhea should be treated with fat restriction
(20 g/day) and Viokase (3 tablets with meals). Diabetes mellitus, if occurs is treated
(see Chapter 74).

F. Diverticulitis
1. Mild cases respond to a 7- to 10-day course of oral ciprofloxacin, 500 mg twice daily,

and metronidazole (e.g., Flagyl) 250 mg 3 times a day.

2. Patients with vomiting, sepsis, or peritonitis require hospitalization for bowel rest, IV
hydration, and antibiotics. Laparotomy and bowel resection is indicated in bowel perfo-
ration or obstruction, fistula, suspected cancer, massive hematochezia, or failed med-
ical treatment. Percutaneous drainage of localized abdominal or pelvic abscesses by
a radiologist under ultrasound or computerized tomography guidance is feasible.

G. Ischemic bowel disease requires hospitalization; patient stabilization; nasogastric as-
piration; broad-spectrum antibiotics; interventional radiologist consultation for selective
mesenteric arterial catheterization; possible vasodilator or thrombolytic infusion; and pos-
sible surgical consultation for embolectomy, bowel resection, or revascularization. Surgi-
cal resection is indicated in ischemic colitis if abdominal findings, fever, and leukocytosis
suggest deterioration, or if the patient has diarrhea or bleeding for more than 2 weeks.

H. Patients with obstruction of the large or small bowel require hospitalization for IV hydra-
tion, correction of fluid and electrolyte imbalance, bowel rest, decompression through
nasogastric aspiration, and administration of enemas to induce evacuation. Small-bowel
obstruction caused by adhesions and incomplete large-bowel obstructions respond to
this treatment. Endoscopic decompression relieves a sigmoid volvulus. Surgical consul-
tation is indicated in patients not responding to conservative treatment, with guarding and
rigidity indicating bowel ischemia or irreducible hernia.
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2 The Abnormal Pap Smear

Kathryn Reilly, MD, & Neal D. Clemenson, MD

KEY POINTS

e Human papilloma virus (HPV) infection causes most abnormal Pap smears and virtually
all cervical dysplasia.

e Many abnormal Pap smears resolve spontaneously as the underlying HPV infection clears.

e HPV testing is now widely available and can assist with decision making in some situations.

I. Definition. The Pap smear, a cytologic examination of exfoliated cervical and endocervical
cells, was developed in the 1930s by Papanicolaou and is currently used as a screening
tool for cervical neoplasia and carcinoma. Largely because of the use of the Pap smear,
deaths in the United States from cervical cancer fell 74% between 1955 and 1992; in 2005
approximately 10,500 new cases of cervical cancer were diagnosed and 3900 deaths from
cervical cancer occurred.

Advances in our understanding of cervical disease, new reporting systems, and new di-
agnostic and treatment modalities make a systematic approach to the abnormal Pap smear
very important. Recommendations for the frequency and method of the Pap smear may be
found in Chapter 102.

Several systems are used for reporting the results of the Pap smear. The Bethesda sys-
tem provides the most complete information and has been widely adopted,; its classification
scheme, updated in 2001, is used in this chapter. Equivalent classifications in the World
Health Organization and cervical intraepithelial neoplasia (CIN) systems are provided. Since
the systems are not interchangeable, it is essential that clinicians become familiar with the
system used by their particular laboratory.

HPV infection is extremely common. At least 50% of sexually active men and women
become infected by age 50. Most of them will clear the infection over time. Persistent infection
with high-risk subtypes, especially 16 and 18, has been linked to development of cervical
cancer (OR as high as 45). However, a large majority of those with persistent infection with
high-risk types do not develop high-grade dysplasia.

Il. Common Diagnoses. Many types of cervical and vaginal abnormalities can be detected by
the Pap smear, including the following:

A. Atypical squamous cells (ASC). These cells are further classified as “of uncertain signifi-
cance” (ASC-US) or “cannot exclude HSIL” (ASC-H). (HSIL refers to high-grade squamous
intraepithelial lesions.) ASC may be caused by infection (see Section II.E), including HPV
infection (Section 11.C), but may also occur in the absence of infection; in many cases this
is caused by atrophic changes in the vaginal epithelium. Under the Bethesda system, up
to 5% of Pap smears can be read as ASC.

B. Low-grade squamous intraepithelial lesions (LSIL, mild dysplasia, or CIN 1). These
are generally caused by a transient HPV infection. HPV is a small DNA virus that replicates
in the nuclei of epithelial cells; some types of HPV, which are termed “high risk,” can
cause malignant transformation by incorporation into the host DNA in chronic infections.
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A.

Infection with HPV may be subclinical or may cause condylomata (by “low-risk” subtypes
such as 6 or 11) or other lesions on the vulva, vagina, or cervix. HPV infection is generally
contracted by sexual contact with an infected partner, who may be asymptomatic, although
infection from nongenital lesions may occur as well. As with other sexually transmitted
diseases, the risk increases with the number and risk status of sexual partners and may
be reduced by the use of barrier contraception (e.g., condoms). In adolescents, 90% of
LSIL regressed after 3 years. Even when teens were infected with high-risk HPV, their
rate of regression to normal was 81%; only 6% progressed to high-grade lesions. The
regression rate in adult women is 50% to 80%.

. High-grade squamous intraepithelial lesions. These include moderate and severe

dysplasia (CIN 2 and 3) and carcinoma in situ (CIN 3). They represent chronic HPV
infection and are more likely to progress to more severe dysplasia or cancer. Twenty-two
percent of CIN 2 and 14% of CIN 3 will progress to carcinoma in situ or invasive cancer;
43% of untreated CIN 2 will regress as will 32% of untreated CIN 3.

. Atypical glandular cells (AGC). These may be caused by inflammation or neoplasia

in the endocervix, endometrium or, rarely, in the fallopian tubes or ovary. They may be
characterized as endocervical, endometrial, or not otherwise specified.

. Frank cervical carcinomas. These include squamous cell carcinomas and adenocarci-

nomas, as well as noncervical carcinomas, including endocervical carcinoma and vaginal
carcinoma. Cervical carcinomas are discussed in Section V.E; the other carcinomas are
beyond the scope of this chapter.

. Organisms, including bacteria (e.g., Chlamydia or Gardnerella), fungi (e.g., Candida),

or protozoa (e.g., Trichomonas), can colonize or infect the vaginal or cervical epithelium.
This may occur without altering the mucosa, or the infectious agent may elicit an inflam-
matory response and resultant cellular changes. Chlamydia and Trichomonas infections
are sexually transmitted, and multiple sexually transmitted diseases may coexist. Candida
infections are probably caused by alterations in the usual vaginal flora and may be trig-
gered by antibiotics, altered host defenses, or other poorly understood causes. Frequent
or severe Candida infections may occur in women with human immunodeficiency virus
(HIV) infection or diabetes mellitus. Bacterial vaginosis is also caused by altered flora,
but the cause of the alteration is not clear; it is generally believed not to be transmitted
sexually.

mptoms
. ASC and inflammation are usually asymptomatic unless associated with an infection

(see Section II.F), although bleeding, especially after intercourse, may occur. Upon ex-
amination, the cervix may appear normal or may show redness, erosions, or friability,
especially with some infections.

. LSILs are usually asymptomatic. The cervix may appear normal or may show redness,

erosions, friability, or gross lesions. Acetic acid application (see Section IV.B.1) may iden-
tify lesions that are not grossly visible.

. HSILs are usually asymptomatic but may be associated with bleeding; large lesions may

cause vaginal discharge. The cervix may appear normal or may show redness, erosions,
friability, or gross lesions. Acetic acid application (see Section IV.B.1) may identify lesions
that are not grossly visible.

. AGC may be asymptomatic or may have symptoms related to the underlying disease

(e.g., irregular bleeding with endometrial neoplasia).

. Carcinomas may be asymptomatic or may cause bleeding or vaginal discharge.

Metastatic disease may be associated with abdominal fullness, weight loss, or other
symptoms related to the sites and nature of the metastases.

Infections may be asymptomatic or may be associated with vaginal discharge, odor, or
itching. Signs may include vaginal or cervical discharge or inflammation.

. Laboratory Tests

The Pap smear report should include the following information:

1. Specimen adequacy. An unsatisfactory smear should be repeated; a less than optimal
smear may warrant repeat treatment or follow-up, depending on the specific findings
and clinical situation. Many authorities no longer consider the absence of endocervical
cells alone to be an indication of an inadequate smear, and the need to repeat smears
without endocervical cells is a clinical judgment.

2. The report should specify any epithelial cell abnormalities using the terminology
of the particular reporting system. Other findings may include organisms or other
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evidence of infection, reactive cellular changes (e.g., inflammation), or endometrial
cells.

3. The report may include educational notes and suggestions regarding treatment,
follow-up, or both. This information may be helpful, but the clinicians should de-
termine the plans for the patient, depending on the situation and their own clinical
judgment.

Additional tests

1. Acetic acid application. Applying 5% acetic acid solution to the cervix for 1 minute
will cause many condylomata or dysplastic areas to turn white (acetowhite lesions).
These lesions should be evaluated by colposcopy and biopsy (see Section IV.B.3).

2. Biopsy. Prior to the widespread use of colposcopy, cervical biopsies of suspicious
areas, or random biopsies of visually normal areas, were used to evaluate abnormal
smears. With the availability of colposcopy, biopsy should be done only in conjunction
with colposcopy.

3. Colposcopy, cervical examination under stereoscopic magnification by an experi-
enced examiner, along with endometrial sampling and biopsy of abnormal areas is the
definitive procedure for assessing Pap smear abnormalities.

4. HPV testing can be done to determine whether one of the types likely to cause ma-
lignancy is present. This technology is now widely available and is a useful option in
the management of ASC-US (see Section V.A.3). Reflex testing can be performed if
the Pap result is ASC-US when liquid-based Pap testing is done. Alternatively, many
laboratories will hold the sample for a short period, which would allow HPV testing to
be ordered if the Pap smear is abnormal. A third option is to have the patient return
for HPV testing when the Pap result is ASC-US and the Pap was performed using
conventional slide technology.

V. Treatment. Many strategies have been proposed for the treatment of abnormal Pap smears,
especially ASC-US. The following strategies are based primarily on the 2001 Consensus
Guidelines developed under the sponsorship of the American Society for Colposcopy and
Cervical Pathology.

A. ASC-US. Any of the following options is appropriate, depending on patient and clinician

oOow

preferences and available resources:

1. Repeat cytologic testing. Repeat Pap smears at 4- to 6-month intervals until two
consecutive negative smears are obtained, after which the Pap smear should be re-
peated in 12 months. If a repeat smear shows ASC-US or a higher-grade abnormality,
colposcopy should be performed. If the woman is postmenopausal and is not receiving
estrogen replacement, the smear can be repeated 1 week after a course of vaginal
estrogen (e.g., conjugated estrogen cream, 2 g every other day for 4 weeks). If the
smear remains abnormal, colposcopy should be considered. (SOR ))

2. Colposcopy. Colposcopy is performed; if no CIN is found, the Pap smear should be
repeated in 12 months. (SOR ()

3. HPV testing. If negative for high-risk HPV, the Pap smear should be repeated in
12 months. If positive for high-risk HPV, colposcopy should be performed. (SOR ()

. ASC-H. Colposcopy should be performed on women with ASC-H results.
. LSIL. Colposcopy is currently recommended for most women with LSIL. In adolescents,

ACOG recommends that either repeat Pap smears at 6 and 12 months (with colposcopy if
ASC-US or greater) or HPV testing at 12 months (with colposcopy if positive for high-risk
types) be performed, rather than immediate colposcopy. (SOR ()

. HSIL. Colposcopy should be performed for HSIL. (SOR ()
. AGC. Colposcopy should be performed for AGC specified as endocervical or not oth-

erwise specified. Endometrial sampling should be performed initially for AGC specified
as endometrial cells. Women older than 35 years or with unexplained vaginal bleeding
should have endometrial sampling and colposcopy. (SOR ()

. Carcinomas. The treatment of carcinomas is generally surgical; referral to a physician

experienced in gynecologic oncology is indicated.

. Specific vaginal infections, with confirmation as clinically appropriate, should be treated

as described in Chapters 31 and 64. If the infection is sexually transmitted, the patient’s
partner(s) should be treated in order to prevent reinfection. If reactive cellular changes,
inflammation, or both are noted, reexamination of the patient may be appropriate to
rule out infection. Empiric therapy with topical or systemic antimicrobial agents is not
recommended.
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H. Endometrial cells may be found on a Pap smear taken during or shortly after menstrua-

tion, but if they are found in the second-half of the menstrual cycle or in a postmenopausal
woman, endometrial biopsy or other endometrial sampling should be considered.

. HIV. Since women with HIV are at higher risk for cervical neoplasia, some clinicians
perform more frequent Pap smears. Annual colposcopy in place of Pap smears has
also been recommended, but the practicality and cost-effectiveness of this approach are
unclear. (SOR (@)

J. Pregnancy. The management of ASC-US and LSIL in pregnancy is the same as dis-

cussed in Section V.A, except that colposcopy should either be delayed until after deliv-
ery or performed without endocervical sampling. ASC-H and HSIL results should prompt
colposcopy without endocervical curettage. If colposcopy is to be performed, the optimal
time is probably the mid-second trimester.

K. Adolescents. Infection with HPV occurs in most adolescents within the first few years

of sexual activity. The majority of these infections are transient, resolving on their own
within 2 years. Active infection with both high-risk and low-risk HPV causes changes in
cervical cytology, which are read as LSIL. ACOG recommends that teens whose Pap
smear is read as either ASC-US or LSIL be monitored (see V.A and V.C above). ACOG
also recommends that destruction of normal cervical tissue should be minimized when
possible in treating adolescents with more advanced lesions. (SOR (§)
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Amenorrhea

Amanda Kaufman, MD

KEY POINTS

* Primary amenorrhea should be investigated at age 13 if there are no secondary sex-

ual characteristics or at age 15 with otherwise normal secondary sexual development.

(SOR ®)

e Secondary amenorrhea is commonly caused by pregnancy, polycystic ovarian syndrome

(PCOS), and stress such as calorie deficit or traumatic psychosocial events.

¢ In prolonged amenorrhea, osteoporosis should be screened for and treated if present.

(SOR Q)

. Definition. Amenorrhea is the absence of menses for 3 months in a woman with previously
normal menses, no menses by age 15 in an adolescent with normal sexual development,
or no menses by age 13 in an adolescent without normal sexual development. Primary
amenorrhea refers to women who have never menstruated, while secondary amenorrhea
refers to cessation of menses in a previously menstruating female. Oligomenorrhea of less
than nine cycles a year should also be evaluated. (SOR () The ages defining primary amen-
orrhea have changed as the average age of thelarche and menarche have decreased; the
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ages of 13 and 15 are two standard deviations above the current average ages for thelarche
and menarche in North America. Normal menstruation depends on integrated hypothalamic,
pituitary, ovarian follicular and endometrial function, and a patent outflow tract. Any hormonal
disruption or anatomic blockage will prevent normal menstruation.

. Common Diagnoses. Amenorrhea not because of pregnancy, lactation, or menopause

occurs in 3% to 4% of women. Although the list of aberrations that cause amenorrhea is

long, the majority are caused by PCOS, hypothalamic amenorrhea, hyperprolactinemia, and

ovarian failure.

A. Polycystic ovarian syndrome is the most common cause of normogonadotropic
amenorrhea, an endocrinopathy affecting 5% t07% of premenopausal women and as-
sociated with obesity in 75% of North American patients. PCOS patients are more likely
to present with oligomenorrhea (76%) than amenorrhea (24%).

B. Hypogonadotropic amenorrhea (also known as hypothalamic amenorrhea) has
many causes. Among those with primary amenorrhea, the most common cause is con-
stitutional delay of growth and puberty. Secondary amenorrhea is commonly caused by
psychosocial and physical stress including excessive strenuous exercise or eating
disorders associated with calorie deficit states and weight loss. Chronic debilitating
diseases, such as uncontrolled juvenile diabetes, end-stage kidney disease, malignancy,
and AIDS are uncommon causes.

C. Hyperprolactinemia has many causes (see Table 3—1). Pregnancy and lactation ele-
vate prolactin causing GnRH suppression and are the most common cause of amen-
orrhea in women of childbearing age. Medications, prolonged hypothyroidism, or
prolactin-secreting tumors can elevate prolactin. In women with hyperprolactinemia, the
prevalence of a pituitary tumor is 50% to 60%. The likelihood of a pituitary tumor is unre-
lated to the level of prolactin. (SOR ())) Usually, however, patients with amenorrhea have
larger tumors than patients with oligomenorrhea. The poor correlation between tumor
presence and prolactin level indicates that magnetic resonance imaging (MRI) should be
performed whenever prolactin levels are persistently elevated. (SOR ()

D. Hypergonadotropic amenorrhea is most commonly seen in premature ovarian failure
(POF). POF affects 1% to 5% of women younger than 40. Forty percent are found to
have autoimmune conditions, most commonly autoimmune thyroiditis. latrogenic POF
from chemotherapy or radiation have the potential for recovery. Women younger than
30 with POF should undergo karyotyping, as many genetic conditions can cause POF
including carriers of Fragile X. (SOR (®) Turner syndrome (XO karyotype) can present
with primary amenorrhea because of failure of ovarian development.

E. Anatomic defects. The outflow tract may be blocked from imperforate hymen, trans-
verse vaginal septa, or a stenotic cervix. Among those with primary amenorrhea, 10%
are found to have Mdllerian agenesis, with absence or partial development of the uterus
or vagina. Five percent with primary amenorrhea are found to have androgen insensitivity,
also called testicular feminization (46XY karyotype). Asherman syndrome is occasion-
ally seen after postpartum endometritis or curettage of the uterus causing intrauterine
synechiae formation blocking menstrual flow.

Symptoms. A careful history is essential for narrowing the differential diagnosis and should

include the following:

A. A detailed menstrual and puberty history, including dates of last menstrual period, age
at menarche, pubic hair growth, and breast development. Oligomenorrhea progressing
gradually to amenorrhea characterizes PCOS, hypogonadotropic, or hyperprolactine-
mic amenorrhea.

. Gynecologic and obstetric history, especially infections and procedures.

. Medication history (Table 3—2) for medication-induced hyperprolactinemia. After dis-
continuation of oral contraceptives, amenorrhea may occur for up to 6 months.

. Family history including menarche of mother and sisters and genetic conditions.

. Dietary history, excessive activity level, and fluctuations in weight as evidence of an eating
disorder.

F. Psychosocial stressors. Women exposed to the violence of war as soldiers or civilians
commonly have amenorrhea.

. Symptoms of pregnancy including sudden missed menses, nausea, fatigue, and breast
tenderness.

. Galactorrhea (milky discharge from the breasts) indicating hyperprolactinemia.

. Hyperandrogenism (acne, hirsutism) and infertility increase likelihood of PCOS.

moO OwW

-I O
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TABLE 3-1. ETIOLOGY OF HYPERPROLACTINEMIA

Physiologic Pathologic Pharmacologic
Pregnancy Hypothalamic-pituitary stalk damage Neuropeptides
Lactation Tumors Thyrotropin-releasing hormone
Stress Granulomas PRL-releasing peptide
Sleep Infiltrations Drug-induced hypersecretion
Coitus Rathke cyst Dopamine receptor blockers
Exercise Irradiation Phenothiazines: chlorpromazine, perphenazine
Trauma Butyrophenones: haloperidol
Pituitary Thioxanthenes
Prolactinoma Metoclopramide
Acromegaly Dopamine synthesis inhibitors
Macroadenoma (compressive) «-Methyldopa
Idiopathic Catecholamine depletors
Plurihormonal adenoma Reserpine
Lymphocytic hypophysitis or parasellar mass Cholinergic agonists
Macroprolactinemia Physostigmine
Surgery Antihypertensives
Trauma Labetolol
Systemic disorders Reserpine
Chronic renal failure Verapamil
Polycystic ovarian disease Hantihistamines
Cirrhosis Cimetidine
Pseudocyesis Ranitidine
Epileptic seizures Estrogens
Cranial radiation Oral contraceptives
Chest—neurogenic chest wall trauma, Oral contraceptive withdrawal
surgery, herpes zoster
Anticonvulsants
Phenytoin
Anesthetics
Neuroleptics
Chlorpromazine
Promazine

Promethazine

Trifluoperazine

Fluphenazine

Butaperazine

Perphenazine

Thiethylperazine

Thioridazine

Haloperidol

Pimozide

Thiothixene

Molindone

Opiates and opiate antagonists

Heroin

Methadone

Apomorphine

Morphine

Antidepressants

Tricyclic antidepressants
Chlorimipramine
Amitriptyline

Selective serotononin re-uptake inhibitors
Fluoxetine
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TABLE 3-2. MEDICATION CAUSES OF HYPERPROLACTINEMIA

Psychotropic drugs
Benzodiazepines

Selective serotonin reuptake inhibitors (SSRIs)
Tricyclic antidepressants
Phenothiazines

Buspirone

Monoamine oxidase (MAO) inhibitors
Neurologic drugs

Sumatriptan

Valproic acid

Dihydroergotamine

Hormonal medications

Danazol

Estrogen

Depo-Provera

Oral contraceptives

Drugs that work on the gastrointestinal tract
H, blockers

Cardiovascular drugs

Atenolol

Verapamil

Reserpine

Methyldopa

Herbal preparations

Fenugreek seed

Fennel

Anise

Hlicit drugs

Amphetamines

Cannabis (marijuana)

J. Symptoms of hypoestrogenic state such as hot flashes, vaginal dryness, or decreased
libido, which may indicate POF or menopause. POF occurs in 1% to 5% of women.

K. Any history of brain injury (trauma, tumor, tuberculosis, syphilis, meningitis, sarcoidosis),
pelvic radiation, or autoimmune disease can affect central or ovarian hormone
production and cause POF. HIV has been associated with amenorrhea by an unknown
mechanism, though a central mechanism has been proposed. POF is more common in
type 1 diabetes, autoimmune thyroiditis, and myasthenia gravis.

FEMALE ATHLETE TRIAD

The female athlete triad consists of amenorrhea, eating disorder, and osteoporosis. The
prevalence of eating disorders and amenorrhea in athletes is reported as high as 62%. Aes-
thetic sports (gymnastics, figure skating, ballet) and endurance sports (distance running)
share increased risk of the female athlete triad. Other risk factors include self-esteem fo-
cused on athletic pursuits solely, presence of stress fractures, and social isolation caused by
intensive involvement in sports. The negative caloric state of not ingesting enough calories
for the exercise performed causes luteinizing hormone (LH) suppression or disorganization
of its pulsatile release and results in amenorrhea. Resolution focuses on correcting this
deficit.

IV. Signs. Although usually normal, a focused examination guided by history should address
the following:

A. The genital examination will be abnormal in 15% with primary amenorrhea. If the patient
or parent declines an examination, a transabdominal ultrasound will be useful to confirm
the presence or absence of a uterus. (SOR (®)

1. Atrophic vaginal changes and vaginal dryness suggest a hypoestrogenic state.
2. Absent pubic hair and inguinal masses (testes) are signs of androgen insensitivity.
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3. Clitoromegaly is suggestive of androgen excess as is temporal balding and deepen-
ing voice.

4. If cervical stenosis is suspected, gentle penetration may be attempted with a uterine
sound. (SOR () Further investigation requires referral for hysteroscopy.

. Breast examination: Normal breast development requires estrogen. Galactorrhea indi-

cates hyperprolactinemic state.

. Thyroid examination for masses, enlargement, or tenderness.

. Obesity, hirsutism, acne, or acanthosis nigricans may be present in PCOS.

. Signs of emotional distress (depression, agitation) or of any severe chronic illness.

. Visual field defect on confrontation suggesting pituitary adenoma.

. Short stature, widely spaced nipples, and neck webbing characterize Turner syn-

drome.
Striae, buffalo hump, significant central obesity, easy bruising, hypertension, and proximal
muscle weakness as signs of Cushing disease.

Laboratory Tests. Unless the diagnosis is obvious from the history and physical examina-
tion, testing will be necessary. The work-up can be done in a stepwise fashion (Figure 3—1)
to avoid unnecessary testing.

A.
B.

A pregnancy test is always indicated. (SOR (®)

Thyroid-stimulating hormone level. Only 4.2% of amenorrheic adult women in a recent
study had an abnormal thyroid-stimulating hormone; however, given the ease of treat-
ment and the impact of thyroid dysfunction on prolactin levels, testing is recommended.

(soR @)

. Serum prolactin level should be tested, because 7.5% of cases of amenorrhea are

associated with hyperprolactinemia. (SOR ()

. Hyperprolactinemia warrants an MRI of the brain to evaluate for pituitary adenoma.

(SOR ()) If amenorrhea because of hypothalamic causes persists despite long-term
correction of stressors or calorie deficits, MRI should be considered to evaluate for
possible hypothalamic or pituitary disease.

. Gonadotropin levels. An FSH persistently greater than 40 mlU/mL suggests POF

or menopause. Because of the gravity of the diagnosis of POF, experts recommend
checking FSH level on initial evaluation. (SOR () An LH level could be useful if PCOS
is suspected, as the LH:FSH ratio can be >2:1.

- Androgen testing (testosterone, androstenedione, dehydroepiandrosterone sulfate

[DHEA-S], 17-hydroxyprogesterone) should be done in amenorrheic women with signs of
androgen excess (virilization, hirsutism, acne). (SOR (J) Testosterone levels >200 ng/dL
and DHEA-S levels >700 ng/dL necessitate CT scan of the adrenals and ultrasound
testing of the ovaries to rule out neoplasm. (SOR () Elevated 17-hydroxyprogesterone
can help diagnose adult-onset congenital adrenal hyperplasia. A testosterone level
can differentiate between genital abnormalities caused by Mdillerian agenesis (normal
female range) or androgen insensitivity (normal male range or elevated).

1. History and Physical
2. Rule out pregnancy
3. TSH, FSH, & Prolactin

Abnormal
Exam

Elevated TSH

Elevated FSH

Low or Normal
FSH

Elevated
Prolactin

Pelvic US,
testosterone
level, or
karyotype as
appropriate
for suspected
diagnosis

Treat thyroid
dysfunction

Evaluate for
POF,
karyotype if
<30 or other
stigmata

Consider
PCOS or
hypothalamic
cause

Correct
underlying
cause or
obtain MRI for
possible
adenoma

FSH/LH, follicle-stimulating hormone/luteinizing hormone; MRI, magnetic resonance imaging;

PCOS, polycystic ovarian syndrome; TSH, thyroid-stimulating hormone.

FIGURE 3-1. Suggested evaluation of women with amenorrhea.
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. Fasting serum insulin levels may be elevated in women with PCOS.
. Karyotyping should be performed in women with POF before age 30 or with stigmata

of Turner syndrome. (SOR (®)

. The progestin challenge test is performed by giving medroxyprogesterone acetate

(Provera), 10 mg daily for 7 days. Any bleeding during the week following the final dose
is a positive test. Recent consensus states that the test correlates poorly with estrogen
status and the test imposes a delay in the diagnostic process. (SOR (1)) The false-positive
rate is high: up to 20% of women with oligomenorrhea or amenorrhea in whom estrogen
is present have no withdrawal bleeding. The false negative rate is also high; withdrawal
bleeding occurs in up to 40% of women with amenorrhea caused by stress, weight loss,
exercise, or hyperprolactinemia (where estrogen production is usually reduced) and in
up to 50% of women with ovarian failure.

. The estrogen—-progestin challenge test is performed by giving estrogen (Estradiol

1 mg) for 21 to 25 days and a progestational agent (Provera 10 mg) for the final 5 to
7 days of estrogen therapy to stimulate withdrawal bleeding. If no bleeding occurs, an
anatomic abnormality exists.

Referral for hysteroscopy may be needed to evaluate anatomic defects.

Bone densitometry is indicated in any women with amenorrhea >6 to 12 months. (SOR)
Consider HIV testing (see Section Ill.J) if no other etiologies can be determined.

Treatment must be based on a firm diagnosis and must attempt to resolve underlying
problems while restoring menses, treating symptoms associated with estrogen deficiency,
and addressing fertility when applicable.

A.

B.

Hyperprolactinemic amenorrhea

1. If medications, thyroid abnormality, or other etiology listed in Table 3—1 is suspected,
the underlying cause should be corrected and prolactin level repeated in 2 to 3 months.

2. Pituitary macroadenoma: If a pituitary adenoma is identified, the goals of treatment
are to suppress prolactin, decrease tumor size, prevent recurrence, and induce ovula-
tion. In the absence of another organic condition, dopamine agonists are the preferred
treatment of hyperprolactinemia with or without a pituitary tumor.

a. Bromocriptine is the drug most often used for first-line therapy for hyperprolactine-
mia because it inhibits the secretion of prolactin, shrinks prolactinomas, eliminates
galactorrhea, and reestablishes menses and fertility. (SOR () Menses usually re-
turn 6 to 12 weeks after prolactin levels are normalized.

b. Medroxyprogesterone acetate (Provera), 10 mg/d taken for 10 days each month,
is useful to induce menses if a woman does not desire fertility, does not have galac-
torrhea, or cannot tolerate bromocriptine. Provera does not affect prolactinoma size
or prolactin levels.

c. In the past, treatment of pituitary adenoma was commonly transsphenoidal re-
section. However, recurrence of these tumors is common and therefore bromocrip-
tine is the usual first-line therapy for both microadenomas and macroadenomas.
(SOR () Microadenomas grow slowly; prolactin levels should be monitored yearly
and neuroimaging should be done every 2 to 3 years. (SOR (®)

Hypogonadotropic amenorrhea (also known as hypothalamic amenorrhea) is re-

solved when the stress causing the decreased GnRH secretion is lessened. In the mean-

time, other interventions are important.

1. Dietary modification to reverse a calorie deficit and maintain at least 90% of ideal
body weight s critical. (SOR ()) Eighty-six percent who maintain their ideal body weight
will see resumption of menses within 6 months.

2. To protect the patient from bone loss, estrogen supplementation with oral contracep-
tives should be provided until normal menstruation is established. (SOR () Several
studies have found that oral contraceptives prevent further bone loss, improve spine
bone density measurements, but do notimprove hip bone density measurements. Use
of 25 g ethinyl estradiol pills is as effective as 35 ug pills. (SOR ()

3. Smoking should be discouraged and adequate calcium intake (1.5 g/day) and
vitamin D (800 1U/day) encouraged to prevent bone loss. (SOR ()

4. Antiresorptive therapy (e.g., alendronate, 10 mg orally daily or 70 mg orally weekly)
should be initiated if osteoporosis is identified. (SOR ) Bisphosphonates are all preg-
nancy category C drugs.

. Hypergonadotropic amenorrhea with diagnosed POF requires a hormone replace-

ment therapy regimen that maintains bone mass. (SOR () A higher daily dose of es-
trogen than what is generally administered in hormone replacement therapy is required
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in younger women with POF to prevent bone loss. (SOR ()) Calcium and vitamin D
supplementation should be initiated and bisphosphonates discussed for prevention or
treatment of osteoporosis. (SOR () If a genetic abnormality is found (Fragile X), referral
for genetic counseling should be considered. (SOR ()

D. Normogonadotropic amenorrhea manifested as PCOS may require multifaceted
therapy including the following:

1. Reduction of insulin resistance. Insulin-sensitizing agents such as metformin
have been shown to reduce hyperinsulinemia and restore ovulation. Oral metformin
(up to 2550 mg daily) has been shown to enhance ovulation. (SOR €)) Weight loss is
recommended. (SOR ()

2. If pregnancy is desired, patients with PCOS are candidates for induction of ovulation
with medications such as clomiphene citrate (Clomid).

3. If pregnancy is not desired, therapy should be directed at interruption of the un-
opposed estrogen and its effects. Use of oral contraceptives suppresses ovarian
androgens and thus minimizes hirsutism, as well as providing a progestational agent
to oppose estrogen and provide withdrawal bleeding.

4. Women with PCOS should be screened for diabetes mellitus with a fasting glucose.
(SOR @)

5. Spironolactone, an aldosterone antagonist, is an androgen blocker used for the treat-
ment of hirsutism. Oral doses of 100 mg, daily or twice daily are usually effective.
(SOR () Spironolactone works through a different mechanism than oral contracep-
tives and, therefore, using these agents concomitantly improves their effectiveness.
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4 Anemia

Gregg M. Hallbauer, DO, & Andrew D. Jones, MD

KEY POINTS

Anemia is one of the major signs of disease and is never normal. Its cause should always
be sought.

Iron deficiency anemia is the most common cause.

Anemia is usually asymptomatic, although some syndromes are associated with specific
signs and symptoms.

Anemia can usually be diagnosed accurately with simple laboratory tests such as serum
hemoglobin, RBC indices, ferritin, and reticulocyte count.

Testing for fecal occult blood should be routinely done when evaluating anemias in adults.
Screening colonoscopy is recommended for all adults starting at age 50.

. Definition. Anemia is an abnormally low hemoglobin (Hb) or hematocrit (Hct) value com-
pared to age-matched norms. In general, anemia is defined in adult males as Hb <13 g/dL
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and in adult females as Hb <12 g/dL. Anemia of pregnancy occurs at Hb <10 g/dL. Anemia

of childhood occurs at Hb <10.5 g/dL. Hb is considered a better measure of anemia than

Hect.

Il. Common Diagnoses
A. Iron deficiency
1. Nutritional/absorption. Iron deficiency secondary to reduced intake is the most com-

mon cause of nutritional anemia worldwide. However, iron deficiency anemia from
nutritional deficiencies is uncommon in adults in developed countries, because such
deficiencies must occur for at least 5 years to produce iron deficiency anemia in the
presence of normal iron physiology. Newborn infants who are breast-fed or who are
taking non—iron-enriched formulas are an exception and may become iron deficient in
the first year of life. Children aged 12 to 24 months may also become iron deficient
as they transition from iron-fortified formula to cow’s milk and solid foods. (See the
sidebar on anemia from cow’s milk in children.) Malabsorption resulting from dis-
ease, resection of the small bowel, or partial gastric resection accounts for a small
percentage of iron deficiency.

ANEMIA FROM COW’S MILK IN CHILDREN

One particular cause of anemia in children is iron deficiency anemia caused by early initiation
of cow’s milk feedings. To prevent this, the American Academy of Pediatrics recommends:
(1) breast-feeding for 6 to 12 months, (2) using only iron-fortified formulas, (3) avoiding cow’s
milk during the first year of life, and (4) eating iron-enriched cereals with the initiation of solid
foods. High-risk infants (poverty, black, Native American, Alaskan Native, immigrant from a
developing country, preterm or LBW, or if primary dietary intake is unfortified cow’s milk)
aged 6 to 12 months should be given routine iron supplementation. (SOR ()

2. Blood loss. In the absence of malnutrition or malabsorption, iron deficiency results
from bleeding. In young women, most cases are caused by menstrual blood loss and
increased iron requirements of pregnancy.

Gastrointestinal (Gl) bleeding is another common source of blood loss; this is often
because of the erosive effects of nonsteroidal anti-inflammatory drugs. In elderly pa-
tients, colonic carcinomas, diverticular disease, and vascular malformations are other
major causes of Gl bleeding. Rare causes of blood loss include chronic hemolysis,
hemoptysis, and bleeding disorders. (Also see the sidebar on acute hemorrhage.)

ACUTE HEMORRHAGE

Acute hemorrhage is a potentially life-threatening cause of anemia. Acute severe blood
loss is as much a problem of low circulating blood volume as it is of low Hb or Hct. Acute
blood loss may present with minimal to no reduction in Hb/Hct yet still be clinically signifi-
cant. Acute hemorrhage may be asymptomatic or may present with severe shock including
fatigue, lightheadedness, or alteration in level of consciousness, possibly accompanied by
menorrhagia, melena, hematochezia, hematemesis, or hemoptysis. Acute hemorrhage is
associated with orthostasis (positive tilt test) and is treated with hospitalization for fluid re-
suscitation, transfusion, and identification and management of underlying causes.

B. Vitamin B, deficiency causes anemia in 5% to 10% of elderly patients. (See the sidebar
on anemia in the elderly.)

ANEMIA IN THE ELDERLY

Anemia is common and present in 8% to 44% of those older than 65 years; 9% of adults older
than 65 years with iron deficiency anemia have a Gl malignancy. Symptoms and signs of
anemia may be difficult to detect in the elderly and may present as a worsening of underlying
medical conditions. Therefore, a high index of suspicion is necessary in the evaluation of
anemia in the elderly. Although the evaluation of anemia in the elderly is very similar to that
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described in this chapter, it must be remembered that low Hb or Hct values are not a normal
consequence of aging, and a cause for anemia must be sought.

1.

2.

Malabsorption. Vitamin By, deficiency is almost always caused by malabsorption
related to atrophic gastritis. Pernicious anemia (PA), or failure to absorb vitamin
B12 because of reduced production or secretion of intrinsic factor, occurs commonly;
chronic histamine blockers, proton pump inhibitor treatment, and Helicobacter pylori
gastritis may also play a role in development of PA. Other less common causes of
vitamin B12 malabsorption include small-bowel overgrowth; ileal malfunction; acidi-
fication of the small intestine; pancreatic disease; and certain drugs ( p-aminosalicylic
acid, neomycin, and potassium chloride). Vitamin B4, deficiency increases the likeli-
hood of subsequent development of gastric cancer or polyps, which is thought to be
related to the gastritis associated with vitamin B2 malabsorption.

Diet. The only source of cobalamin is animal products; thus, vegans who eat no meat,
eggs, or cheese for a number of years may develop a nutritional deficiency state.

. Folate deficiency occurs because average dietary folic acid intake does not greatly
exceed nutritional requirements and body folate reserves are relatively small, depleting
in 4 months. Deficiency thus occurs in patients who either do not consume or absorb

enough folic acid or who have some condition that depletes their body reserves.

1.

Decreased folate intake. Decreased intake can occur when the diet is deficient
in fresh green vegetables, nuts, yeast, and liver. Decreased intake may occur in the
elderly, in alcoholics, and because of loss of food folate through excessive cooking.

. Decreased absorption/effectiveness. Folate malabsorption can be caused by Gl

conditions such as jejunal atrophy from celiac disease and drugs such as pheny-
toin or sulfasalazine. Folate antagonists include certain chemotherapeutic agents,
antiviral drugs (e.g., azidothymidine [AZT] and zidovudine), folate antagonists (e.g.,
methotrexate), trimethoprim, nitrous oxide, primidone, and phenobarbital. Individuals
on methotrexate should be supplemented with 1 mg of folic acid daily.

. Increased demand. The increased nutritional demands of pregnancy and the in-

creased requirements of chronic hemolytic anemia and exfoliative psoriasis may de-
plete folic acid reserves.

D. Anemia of chronic disease (ACD) is present in up to 6% of adults hospitalized by
family physicians and is caused by reduced ability to incorporate stored iron into Hb,
despite adequate iron stores. ACD may also be exacerbated by features of the underlying
disease, including blood loss, hemolysis, malabsorption, malnutrition, or bone marrow
replacement or suppression by infection or drugs. (Also see the autoimmune hemolytic
anemia sidebar.)

AUTOIMMUNE HEMOLYTIC ANEMIA

Autoimmune hemolytic anemia is rare and may occur idiopathically or secondary to
other disorders, such as systemic lupus erythematosus, chronic lymphocytic leukemia, non-
Hodgkin lymphoma, Hodgkin disease, and cancer. Drugs such as a-methyldopa, penicillin,
rifampin, sulfonamides, quinidine, and chlorpropamide may induce an immune hemolysis,
clinically indistinguishable from immune hemolytic anemia. Autoimmune hemolytic anemia
may have a dramatic clinical presentation. The anemia may occur rapidly and be life-
threatening, and patients may present with angina or congestive heart failure associated with
jaundice developing over a 1- to 3-day period. Patients with thrombotic thrombocytopenic
purpura, a type of autoimmune hemolytic anemia, may present with petechiae, fever, altered
mental status, or focal neurologic findings.

E. Hemolytic processes

1.

Sickle cell disease is inherited as an autosomal trait; it occurs in the heterozygous
state as sickle trait in 8% to 10% of blacks in the United States. Sickle trait rarely
occurs in Eastern Mediterranean people or people of Indian or Saudi Arabian ancestry.
Sickle cell disease develops in persons who are homozygous for the sickle gene
(HbSS) and affects approximately 2% of blacks in the United States. Other sickle
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syndromes, such as sickle-B-thalassemia and sickle C disease, are uncommon in the
United States.

2. Thalassemia is most common in Mediterranean and Asian populations. Sporadic
cases of thalassemia are found among Africans and American blacks.

3. Hereditary elliptocytosis and spherocytosis are autosomal dominant disorders af-
fecting approximately 200 to 300 million people worldwide, although these conditions
are uncommon in the United States. These membrane defects cause intravascular
hemolysis of red blood cells (RBCs).

4. Glucose-6-phosphate dehydrogenase (G6PD) deficiency is one of the most com-
mon disorders causing hemolysis worldwide, affecting 10% of black males in the United
States. The gene for G6PD is carried on the X chromosome, and female carriers are
rarely affected.

5. Pyruvate kinase deficiency is another common RBC enzyme deficiency. The in-
travascular hemolysis caused by these conditions is particularly worsened by illness,
stress, and, with G6PD, some medications.

F. Bone marrow deficits

1. Aplastic anemia occurs because of a marrow disturbance resulting in defective RBC
synthesis. This may be caused by marrow infiltration by tumor or fibrosis; dose-related,
idiosyncratic, or hypersensitivity effects of drugs (e.g., antithyroid medications, gold,
chemotherapeutic agents, AZT, phenytoin, and phenylbutazone); radiation; autoim-
mune suppression (e.g., with systemic lupus erythematosus); and infections such
as tuberculosis, atypical mycobacterial infections, brucellosis, hepatitis A and B, and,
rarely, mumps, rubella, infectious mononucleosis, influenza, human immunodeficiency
virus, parvovirus, and fungal and parasitic infections.

2. Myelodysplastic syndromes (MDSs) are diagnosed in 1 to 10 per 100,000 people
every year, and are more common in elderly males. MDSs are stem-cell disorders
resulting in abnormal hematopoietic precursors causing disturbances of RBCs, white
blood cells, and platelets. Previous treatment with radiation or mutagenic chemicals
may result in MDSs.

G. Anemia of pregnancy can have the same etiologies seen in the nonpregnant state.
Iron deficiency anemia during pregnancy is the consequence primarily of expan-
sion of plasma volume without normal expansion of maternal Hb mass.

Ill. Symptoms and Signs. In anemia, these may be nonexistent or vague. Some symptoms
are more common in particular age groups and some syndromes do have characteristic
symptoms and signs (Table 4-1).

IV. Laboratory Tests. One approach to the diagnosis of anemia using Hb, RBC indices, and
reticulocyte count is presented here (Figure 4—1). Peripheral smear should be obtained if
thalassemia or bone marrow disturbance is suspected.

A. Iron deficiency anemia. Essential diagnostic features include low serum ferritin
(<20 ng/mL reflects deficient iron stores), low serum iron, and high iron-binding ca-
pacity; microcytic and hypochromic peripheral RBCs occur later with absent marrow iron
stores. Hb and ferritin are the best tests for diagnosis of iron deficiency anemia. (SOR ()
In adults with anemia, a serum ferritin <15 ng/mL (or 15 pg/L) has a likelihood ratio of
51.8, which suggests a very high probability of being iron deficient. Values >100 ng/mL
indicate adequate iron stores and a low likelihood of an iron deficient state. A normal RBC
distribution width (RDW) effectively eliminates iron deficiency as a cause of microcytic
anemia. Men or women older than 65 years with iron deficiency require Gl endoscopy to

TABLE 4-1. FINDINGS IN COMMON ANEMIAS

Diagnosis Abnormal Findings
Iron deficiency Pica; esophageal webs (Plummer-Vinson syndrome); pallor of mucosa and nail beds; atrophic
glossitis, angular stomatitis, cheilosis
By, deficiency Tongue burning/soreness; numbness/paresthesias; yellow skin; vitiligo; glossitis; hepatomegaly;

splenomegaly; mental status changes

Hemolytic anemia Fever, pain; jaundice; hepatomegaly; cardiomegaly; murmur

Folate deficiency Malnourishment; diarrhea, glossitis, cheilosis; no neurologic abnormalities but mild mental status
changes

Thalassemia Bony deformities; growth failure; hepatosplenomegaly
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Low Hb/Hct

Evaluate need for: { Is the patient hemodynamically stable?
— Hospitalization Is there acute blood loss?
— Transfusion

Reticulocyte count

™~

Reticulocytes decreased Reticulocytes increased
MCV\ Hemolysis Acute bleeding v g
MCV < 80 MCV > 100 Coombs’ test —» Negative
: o lPositive l
MCV 80-100 Immunohemolysis  Spleen enlarged?
*k « \
No Yes
«
Enzyme deficiency /
G6PD; spherocytosis  Thalassemia
Drug induced Hypersplenism
MCV < 80

*

!

RDW elevated +——— RDW ———— RDW normal

Likely Fe deficiency? Thalessemia trait
| Yes ACDz
Treat with Fe
Can confirm with iron studies  Lead exposure

Check reticulocyte response ——» No response

/

Increased Compliance with Fe? Accurate diagnosis?

Consider further laboratory tests:
Continue Fe for 6 months —Peripheral smear
(Determine source of —Hb electrophoresis
fluid loss)
FIGURE 4-1. Diagnosis and treatment of anemia. ACD, anemia of chronic disease; G6PD, glucose-6-phosphate dehydro-
genase; Hb/Het, hemoglobin/hematocrit; MCV, mean corpuscular volume; MMA, methylmalonic acid; RDW, red blood cell
distribution width. (Continued)

screen for malignancy, (SOR (})) as do men and nonmenstruating women younger than
65 years with unexplained iron deficiency. (SOR ()) The differential diagnosis of micro-
cytic anemia includes thalassemia, sideroblastic anemias, some types of ACD, and lead
poisoning.

B. Vitamin B4, and folate deficiencies. These deficiencies cause megaloblastic anemia
(macrocytosis and hypersegmented granulocytes in the peripheral blood smear); mean
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FIGURE 4-1. (Continued).

corpuscular volume elevation (frequently >110 fL but may be normal with coexisting
thalassemia); indirect hyperbilirubinemia; elevated lactate dehydrogenase levels; normal
mean corpuscular Hb concentration (range, 31-35 g/dL); low reticulocyte count; and
possibly decreased leukocyte and platelet counts. With macrocytosis, serum Bq, and
folate levels should be obtained and, if these are normal, measuring levels of cobalamin
metabolites (methylmalonic acid and homocysteine) should be considered. Normal levels
rule out a vitamin By, or folate deficiency. In patients who are vitamin By, deficient,
serum folate is usually normal or elevated unless there is a coexisting folate deficiency.
Serum homocysteine levels are markedly increased in folate deficiency. Bone marrow
biopsy may be necessary to rule out MDSs and malignancy if levels of vitamin Bz,
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folate, and metabolites are normal, since these disorders may present with peripheral
megaloblastosis.

. ACD is usually mild in degree and not progressive, with the Hct rarely falling below 25%,

except in renal failure. Common findings in ACD are normochromic, normocytic RBCs;
low reticulocyte production; low or normal serum iron; low total iron-binding capacity; and
usually normal RDW. Reticuloendothelial iron stores are usually adequate, serum ferritin
levels are >50 ng/mL, and bone marrow iron is normal or increased. Serum erythropoietin
levels are reduced in inflammatory disorders. The marrow is usually hypocellular, with
decreased myeloid precursors.

. Hemolytic anemia. The cardinal diagnostic feature of hemolytic anemia is significant

reticulocytosis.

1. Immunohemolysis is diagnosed based on Coombs testing, with a positive direct
Coombs test indicating surface RBC antibodies and a positive indirect Coombs test
indicating circulating RBC antibodies. Cold agglutinins will be found in patients with
immune hemolysis caused by cold-reactive antibodies.

2. In extravascular hemolysis, serum indirect bilirubin and lactate dehydrogenase lev-
els rise, while haptoglobin decreases. In sustained and severe hemolytic anemia,
nucleated RBCs may enter the circulation.

. Hemoglobinopathies

1. Sickle cell anemia

a. Hb levels commonly range between 5 and 10 g/dL, neutrophil and platelet counts
are frequently elevated, and the blood smear shows sickle cells, Howell-Jolly
bodies, reticulocytosis, and usually high white blood cell and platelet counts.

b. Hb electrophoresis shows RBCs containing 85% to 95% Hb S and, in homozygous
S disease, no Hb A. Elevated levels of Hb A, on Hb electrophoresis and a positive
family history of thalassemia are characteristic of sickle-B-thalassemia.

2. The peripheral smear in thalassemias shows hypochromia and microcytosis with
basophilic stippling, potentially confusing them with iron deficiency anemia; however,
findings with iron deficiency also include a reduced RBC count, an elevated RDW,
and reduced serum iron, whereas patients with B-thalassemia minor have normal or
minimally reduced RBC counts, profound microcytosis, normal serum iron, and normal
RDW. Hb electrophoreses in patients with B-thalassemia shows increased levels of
Hb A, and Hb F.

. Anemia of chronic kidney disease

1. Anemia increases in prevalence and severity as glomerular filtration rate reaches
60 mL/min or less.

2. Deficiency of erythropoietin is the primary cause of anemia in chronic kidney dis-
ease. A minimal work-up is necessary to rule out iron deficiency and other cell-line
abnormalities.

3. An anemia work-up should be initiated in patients with chronic kidney disease when
Hb <11 g/dL in premenopausal females and prepubertal patients or <12 g/dL in adult
males and postmenopausal females. The recommended evaluation should include
Hb, RBC indices, reticulocyte count, iron studies, and testing for stool occult blood.

V. Treatment. The treatment of anemia generally involves addressing underlying etiology.

A. Iron deficiency anemia. A trial of iron is a reasonable approach in children, ado-

lescents, and women of reproductive age if the history, review of systems, and

physical examination are negative.

1. Iron preparations such as ferrous sulfate, ferrous gluconate, ferrous fumarate, or
polysaccharide-iron complexes (ferric polymaltose) can replenish iron deficiency. The
usual dose is 100 to 200 mg of elemental iron daily (e.g., ferrous sulfate, 325 mg,
3times a day). Reticulocytosis follows within a few days. Anincrease in the Hb of 1 g/dL
should be expected every 2 to 3 weeks with iron therapy. Once the Hb has corrected, it
may take up to 4 months for iron stores to return to normal. If a rise of 1 to 2 g of Hb is not
seen within 4 weeks, possibilities include iron malabsorption, bleeding, or an unknown
lesion. Therapy should continue for 4 to 6 months to replenish iron stores. Transfusion
should be considered in symptomatic patients and in asymptomatic cardiac patients
with an Hb level <10 g/dL.

2. Prenatal vitamins with iron are recommended during pregnancy. Supplemental
iron therapy is recommended at Hb <10 g/dL.

3. In children, iron is replaced with once-daily dosing of 3 mg/kg/d of elemental iron
for 3 months. Cramping, nausea, constipation, and diarrhea can be side effects of
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iron therapy. Rinsing the mouth is suggested to prevent tooth staining from liquid
preparations.

4. To minimize Gl side effects, iron therapy should begin with one tablet a day with
meals, and the dose should be gradually increased. Ferrous gluconate, ferrous fu-
marate, and ferric polymaltose are less likely to cause Gl side effects but are more
expensive than ferrous sulfate.

5. Nonresponse to iron therapy is usually owing to noncompliance, but may be caused
by incorrect diagnosis (e.g., ACD or thalassemia), ongoing Gl blood loss, or, rarely,
poor absorption.

6. Intravenous iron therapy may be indicated in patients with chronic bleeding, malab-
sorption, intolerance to oral iron, noncompliance, or an Hb level <6 g/dL.

B. Vitamin B4, deficiency. Patients with confirmed vitamin B1, deficiency from PA must
receive vitamin By, therapy for the duration of their lives. Intramuscular dosing is 1000
rg/d for the first week, then 1000 g weekly until hematologic values normalize or for
at least 6 months if neurologic complications exist, then 1000 g monthly for life. Oral
treatment with 1000 to 2000 g daily is as effective but requires much greater patient
compliance. Intranasal gel preparations also exist but are not first-line therapy.

C. Folate deficiency. This deficiency is treated with oral folic acid, 1 mg/d.

D. ACD. There is no specific treatment other than for the underlying iliness. Recombinant
erythropoietin should be considered for all patients with anemia of renal failure or patients
undergoing chemotherapy. An additive deficiency state worsens the anemia; however,
unless a specific deficiency exists, treatment with iron, vitamin B4o, and folic acid is
useless.

E. Hemolytic processes
1. Patients with sickle cell disease should be immunized against Streptococcus pneu-

moniae, Haemophilus influenzae, hepatitis B, and influenza according to Centers for
Disease Control and Prevention recommendations. Infections should be treated early
and aggressively. Antibiotic prophylaxis with penicillin should be given to children
between the ages of 2 months and 5 years because of the high risk of pneumococcal
infection. A typical regimen is oral penicillin, 125 mg twice daily until age 2 to 3, then
250 mg twice daily. Regular ophthalmologic examination should be done every 1 to
2 years beginning at age 10 years because of a high incidence of retinopathy. Patients
should be maintained chronically on folic acid supplements.

2. The most common hemolytic condition requiring treatment is sickle cell crisis. Treat-
ment of sickle cell crises consists of rest, hydration, and analgesia. Transfusions should
be reserved for aplastic or hemolytic crises and for patients in the third trimester of
pregnancy. No treatment is required for patients with sickle trait.

F. Chronic kidney disease. Recombinant erythropoiesis-stimulating agents may be con-
sidered. Patients receiving these agents should also receive supplemental iron, probably
parenterally. However, owing to increased clotting risks, Hb levels should be monitored
very frequently to ensure they do not exceed 12 g/dL.
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5 Ankle Injuries
Philip R. Palmer, MD

KEY POINTS

¢ Ankle sprains are among the most common injuries in sports and recreational activities.

e Forty percent of sprains have significant morbidity associated with them.

e Radiographic high-yield criteria can reliably identify fractures.

e Other problems, such as Achilles tendon ruptures, fractures of the proximal fifth metatarsal,

and navicular fractures, may present as suspected ankle sprains.

. Definition. Ankle injuries are very common among active individuals although evaluating

pain about the ankle can be a challenging undertaking. In order to develop a proper differ-
ential, it is important to have an understanding of the major bones, ligaments, and tendons
comprising and surrounding the ankle joint (Figure 5-1). Range of motion occurs primarily
in one plane: plantar flexion and dorsiflexion. Dorsiflexion is somewhat restricted as a result
of the anterior widening of the talar dome. There is minimal inversion and eversion at the
true ankle joint with most of this motion occurring at the subtalar joint. The subtalar joint of
the foot allows for the full range of inversion, eversion, supination, and pronation. The medial
malleolus (distal tibia) and the longer lateral malleolus (distal fibula) provide a significant
amount of bony stability to the ankle joint through their downward extension along the talar
dome.

Ligaments provide medial and lateral stability (resisting eversion and inversion). The
tibiofibular ligament syndesmosis, which runs between the tibia and fibula, maintains mortise
stability, and a variety of tendons traversing the joint serve as secondary stabilizers.

Ankle injuries involve trauma to the bony or soft tissue structures of the ankle. Sprains
involve tears to the ligaments, whereas strains involve tears of the muscle—tendon unit.

Fibula -
Tibia

Anteroinferior
tibiofibular ligament

Achilles tendon

Anterior talofibular
ligament

Posterior
talofibular

ligament Talus

Calcaneus | . -

Calcaneofibular ligament
FIGURE 5-1. Ankle ligaments: (A) lateral views.
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Anterior tibiotalar ligament
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FIGURE 5-1. (Continued) (B) medial views.

Contusions are bruises; tenosynovitis is the inflammation of the tendon and its sheath.
Fractures are disruptions of the bony anatomy.

. Common Diagnoses. Ankle injuries represent approximately 20% of all sports injuries.
A. Sprains (85% of all ankle injuries). Sprains are particularly common in individuals who

participate in basketball, volleyball, ice-skating, or soccer. Most ankle sprains involve the
ligaments of the lateral compartment. Less than 10% of ankle sprains involve the medial
compartment, and this is usually a more serious injury than a lateral sprain.

B. Strains (5% of all ankle injuries). Strains are common in persons who engage in ballistic

activities, such as track and field events. These injuries can also result from overuse of
the muscle—-tendon unit, particularly in endurance running, dancing, or gymnastics.

C. Tenosynovitis (5% of all ankle injuries). Tenosynovitis most often occurs in individuals

who are running, jumping, or dancing. This condition results from either a direct blow or
overuse with repetitive overloads and faulty technique.

D. Fractures (<5% of all ankle injuries). Fractures are more common than sprains in prepu-

bertal children because the ligamentous structures are typically stronger than the bones,

especially at the growth plates. Fractures occur most frequently in persons who engage in

high-velocity, high-impact sports (e.g., football, soccer, skiing, hockey, or skateboarding).

1. Stress fractures occur most frequently in running, gymnastics, or dancing.

2. Salter type | and Il fractures of the distal fibula are the most common ankle injuries in
children. (For discussion of the Salter classification, see Chapter 29.)

E. Contusions (<5% of all ankle injuries). Contusions involving the ankle are significantly

underreported and often occur in persons who participate in contact sports. Such injuries
may also result from faulty footwear and poor field conditions. Contusions are primarily
a diagnosis of exclusion and will not be discussed further.

Symptoms and Signs
A. Sprains: Sprains present with varying degrees of pain, swelling, disability, and joint laxity

depending upon how severely the ligaments have been damaged.

1. Grade 1 sprains are mild injuries with minimal pain and usually no impairment of weight
bearing. These injuries are minimally tender over the involved ligament and present
with minimal swelling. There is no associated joint laxity.

2. Grade 2 sprains are a more significant injury. Individuals experience moderate pain,
and weight bearing will be impaired causing them to walk with a limp. There is moderate
tenderness and swelling present, and swelling may extend beyond the area of the
injured ligaments. Ecchymosis may be present and joint laxity will be demonstrated
with anterior drawer testing and perhaps talar tilt testing as well.
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3. Grade 3 sprains are the most significant injury. Affected athletes will not be able to bear
weight because of extreme pain. There will be marked, diffuse swelling and significant
tenderness. Ecchymosis will typically be present. Anterior drawer testing and talar tilt
testing will demonstrate laxity although many individuals will not tolerate such stress
tests initially because of extremes of pain and swelling (Table 5-1).

4. Syndesmotic ankle sprains typically present much as a grade 2 or 3 lateral ankle
sprain. Pain and swelling may be pronounced and weight bearing is very limited, if
not impossible. A squeeze test (compressing the distal thirds of the tibia and fibula
together) will produce pain at the ankle.

B. Strains: Strains also present with pain and swelling, although the pain is typically noticed
only with activity and swelling is usually minimal. The location of pain provides a clue to
the diagnosis of strains.

1. Posterior pain on ambulation indicates a strain of the Achilles tendon.

2. Pain posterior and inferior to the medial malleolus suggests a strain of the tibialis
posterior tendon.

3. A painful anterior tibia and ankle and medial foot indicate a strain of the tibialis anterior
tendon.

4. Pain posterior and inferior to the lateral malleolus suggests a strain of the peroneal
tendons.

5. Chronic inflammation of a tendon can result in rupture. Classic findings are an inabil-
ity to actively move in the plane controlled by that muscle—-tendon unit. For example,
individuals with a ruptured Achilles tendon cannot plantar flex their foot against re-
sistance. These patients would also demonstrate a positive Thompson test where
compression of the calf musculature does not produce plantar flexion of the foot
(Table 5-1).

C. Tenosynovitis: Pain and swelling over an affected tendon suggests tenosynovitis. Addi-
tional signs include tenderness with palpation, a thickening of the tendon, and weakness
of involved muscle groups. Crepitus (described as a “packed snow” sensation) over the
involved tendon is a classic finding, though it is often not present.

D. Fractures: Fractures are frequently associated with immediate disability and a patient
report of an audible “pop” or crack. Abrupt moderate to severe pain and swelling, localized
bony tenderness, and possible crepitus and ecchymosis are signs of an acute fracture.
An avulsion fracture of the base of the fifth metatarsal typically presents with symptoms
and a mechanism of injury identical to an ankle sprain. Occult fractures typically present
with a history of a “sprained” ankle that resists all treatment, dull ache with slight swelling
after excessive walking, increased pain with activity, and complete relief with rest. With
occult fractures, the physical examination findings are usually negative, except for point
tenderness over the distal fibula (stress fracture) or on the talar dome with ankle plantar
flexion (osteochondral fracture).

IV. Laboratory Tests. Routine studies need not be performed. Imaging may be warranted in
the following circumstances:

A. X-rays (The Ottawa ankle and foot rules) (Figure 5-2)

1. X-rays are indicated if there is an inability to bear weight both immediately after
injury and in the emergency department (four steps) and any of the following findings:
a. Ankle: Pain near the malleoli and bone tenderness in the posterior half of the

lower 6 cm of the tibia or fibula or at the tip of either malleolus.
b. Foot: Pain in the midfoot and bone tenderness at the navicular or the base of the
fifth metatarsal.

TABLE 5-1. MANEUVERS IMPORTANT IN EXAMINING THE INJURED ANKLE

Maneuver Findings
Anterior drawer test, which involves drawing the calcaneus 3-14 mm indicates grade 2 sprain; >15 mm indicates
and talus anteriorly while stabilizing the tibia grade 3 sprain
Talar tilt test, which involves stressing the ankle laterally 5- to 10-degree difference between ankles indicates grade
(inversion) and medially (eversion) while stabilizing the 2 sprain; >10-degree difference indicates grade 3
patient’s leg sprain
Thompson squeeze test, which involves squeezing the Loss of plantar flexion with Achilles tendon rupture

mid-third of the calf with the knee flexed 90 degrees
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FIGURE 5-2. The Ottawa ankle and foot rules.

c. Studies indicate that if a patient does not meet these criteria, radiographs are
unnecessary. (SOR ()

2. Appropriate x-rays to evaluate the bony anatomy include an anteroposterior, a lateral
and a mortise view. A mortise view is obtained by adducting the foot 15 degrees from
its position for the anteroposterior view. Oblique views can be a useful addition when
investigating for osteochondral defects or fractures of the talar dome.

3. Comparing anteroposterior, lateral, and mortise views between affected and uninjured
ankles helps demonstrate fracture fragments and is useful in identifying Salter—Harris
fractures in children. Mortise and oblique views are useful for detecting osteochon-
dral fragments. Routine films will not show stress fractures for the first 2 to 3 weeks
following injury.

4. Stress films (i.e., x-raying the ankle while performing an anterior drawer and/or a talar
tilt test) may be indicated when there is marked joint laxity present on examination but
it is unclear as to how severe to grade the sprain. Stress films are best done with
local anesthesia and must be compared with stress views of the uninjured ankle.
An anterior subluxation of more than 3 mm suggests anterior talofibular ligament
disruption and an increased talar tilt of >10 degrees when compared with the uninjured
ankle is linked to marked problems with ankle instability. These films are somewhat
controversial, as degree of laxity by x-ray does not necessarily correlate with clinical
instability.

. Arthrography

1. Arthrography may be indicated with certain patients in order to define the extent of
damage. This technique is diagnostic for calcaneofibular tears (shown by extravasation
of dye).

2. Disadvantages of arthrography include expense, invasiveness, allergic reactions to
dye, and false-negative results several days after the injury. This procedure is usually
not necessary with the availability of magnetic resonance imaging (MRI).

. Computerized tomography and MRI are >80% sensitive and specific in detecting soft

tissue damage. These tests are recommended for locating fragments and determining the
percentage of joint surface involved in osteochondral fractures. Compared to arthrogra-
phy, computerized tomography and MRI have a greater predictive value and better patient
acceptance.

Bone scans are helpful in detecting stress fractures in individuals with suggestive
symptoms and normal plain films.

V. Treatment

A.

Sprains
1. Acute management
a. Protection, rest, ice, compression, elevation, modalities, and medications
(PRICEMM) are the keys for treating any ankle injury. Ice reduces edema and
works better than heat to speed recovery to activity in moderate to severe sprains.
(SOR ()) Functional compression with a semi-rigid brace (Aircast) or a soft, lace-up
brace helps manage swelling. These braces protect against inversion and eversion
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while allowing dorsiflexion and plantar flexion. This type of functional treatment for
acute sprains is recommended over immobilization. (SOR €))

b. Nonsteroidal anti-inflammatory drugs (NSAIDs) (e.g., naproxen 440 mg twice daily
with food) and analgesics (e.g., acetaminophen, 500-650 mg every 4—6 hours)
should be given until edema and pain subside. NSAIDs not only reduce swelling
and pain, but they may decrease the time it takes to return to usual activities.
(SOR @)

2. Rehabilitation
a. Range of motion (ROM) exercises should begin within 48 hours of injury and

weight bearing should progress as tolerated while wearing a functional brace. ROM
includes controlled stretching of the Achilles tendon to help regain full dorsiflexion.

b. Strengthening. Isometric exercises are started when pain and swelling have sub-
sided and ROM is progressing. All four planes of motion (dorsiflexion, plantar flex-
ion, inversion, and eversion) are worked against an immovable object. Progressive
resistive exercises (PRE) in the same planes of motion follow and are readily ac-
complished by the use of elastic tubing. Toe raises and heel and toe walking are
introduced as well.

c. Proprioceptive exercises (balance/wobble board) are started when the patient
can walk pain free. Walking on a variety of surfaces (flat floor to level ground to
uneven terrain) in a progressive fashion and single leg balancing can also be used
to help develop proprioception.

d. Functional training. The next phase involves exercises that are more dynamic.
The exercises are a mix of walking and jogging in both a straight line (forward
and backward) and in patterns such as a figure of eight. Athletic individuals would
then progress on to these exercises with a mix of jogging and running, and finally
incorporate sport-specific drills to further strengthen the ankle prior to a return to
competition.

3. Prevention of sprains.

a. Functional drills, proprioceptive training, and strengthening of the ankle all play
a role in reducing the occurrence or reoccurrence of an ankle sprain. Atten-
tion to the peroneal muscles (everters) is one of the keys to preventing a
lateral ankle sprain. Progressive exercise programs, especially when proprio-
ceptive training is incorporated, will help reduce the risk of an ankle sprain.
(SOR @)

b. The use of a semirigid ankle brace during high-risk sports will reduce the risk of a
recurrent sprain in a previously injured ankle. (SOR €)) There is also some evidence
that the use of braces will reduce the risk of a sprain in uninjured ankles as well.
(SOR @)

B. Strains should be managed as described above for sprains (see Section V.A).
C. Tenosynovitis

1. Initial treatment includes PRICEMM, NSAIDs, and analgesics as needed. Injection
of a corticosteroid (e.g., methylprednisolone acetate, 4 mg, with an equal volume
of 1%—2% lidocaine [Xylocaine]) may be helpful. This treatment is contraindicated
in Achilles tendinitis, in the presence of infection, or if the patient has received a
similar injection within the past 4 weeks or has a history of more than three such
injections.

2. Long-term management includes application of a short leg, non-weight-bearing
cast for 1 to 3 weeks. ROM and PRE should be used for 1 to 3 weeks after cast
removal (see Section V.A.2).

3. Surgical consultation is indicated in cases of refractory pain and disability that are
unresponsive to conservative therapy. Tenolysis and debridement may prove helpful
in such cases.

D. Fractures

1. Initial management of all fractures includes PRICEMM, NSAIDs, and analgesics
as needed. A posterior splint should be used, and no weight bearing should be
permitted unless certain that the fracture is stable. Consultation is advised for unstable,
epiphyseal, and osteochondral fractures.

2. Long-term management of most stable fractures includes a neutral positioned walk-
ing cast for 4 to 6 weeks. Rehabilitation after immobilization includes 2 to 4 weeks
of ROM, PRE, and proprioceptive and functional exercises, as already described for
ankle sprains (see Section V.A.2).
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3. Avulsion fractures of the base of the fifth metatarsal and small avulsion fractures of
the distal fibula heal very well and can often be managed similar to an ankle sprain
with the understanding that the recovery will be somewhat slower.
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6 Arm & Shoulder Complaints

Brian R. Coleman, MD

KEY POINTS

e Knowledge of arm and shoulder anatomy is vital to proper diagnosis of arm and shoulder
complaints.

e Overuse syndromes cause many shoulder complaints.

® Appropriate focused history and physical examination allows diagnosis of most arm and
shoulder complaints and guides further testing.

. Definition. The shoulder consists of four joints (glenohumeral, acromioclavicular, stern-
oclavicular, and scapulothoracic), which allow for movement in multiple planes. Unlike the
hip, which is a stable joint having a deep acetabular socket, the shoulder is a mobile joint with
a shallow glenoid fossa. The humerus has only minimal osseous support and is suspended
from the glenoid by soft tissue, muscles, ligaments, and a joint capsule.

Glenohumeral stability is owing to a combination of ligamentous and capsular con-
straints, musculature, and the glenoid labrum. Static shoulder stability is owing to the joint
surfaces and the capsulolabral complex. Dynamic shoulder stability results from rotator
cuff muscles and the scapular rotators (trapezius, serratus anterior, rhomboids, and levator
scapulae).

The rotator cuff is composed of four muscles, which assist in motion and depress the
humeral head in the glenoid. The subscapularis assists internal rotation, the supraspinatus
facilitates abduction, and the infraspinatus and teres minor assist in external rotation.

Arm and shoulder complaints comprise generalized or localized discomfort in the
upper extremity. These may result from direct trauma (e.g., acromioclavicular injuries,
shoulder dislocation/subluxation, olecranon bursitis) or from overuse (e.g., rotator cuff
impingement/subacromial bursitis, olecranon bursitis, medial/lateral epicondylitis). Overuse
of the musculotendinous unit evolves through several stages, beginning with inflamma-
tion (pain, swelling, erythema, warmth), followed by reparation (proliferative and maturation
stages) and often, with continued overuse, fibrosis, which features histologically disorganized
restructuring of the musculotendinous unit predisposing to degeneration, stenosing



TABLE 6-1. DIFFERENTIAL DIAGNOSIS OF COMMON ARM/SHOULDER COMPLAINTS

Condition

Risk Factors

Symptoms

Signs

Testing

AC injuries

Glenohumeral instability

Dislocation/subluxation

Impingement/bursitis
continuum

Adhesive capsulitis

Olecranon bursitis

Medial epicondylitis
(“golfer’s elbow”)

Lateral epicondylitis
(“tennis elbow”)

Male:female, 5:1; 16-30 years old
Direct blow to tip of shoulder (e.g.,
football, lacrosse, wrestling)

History of previous dislocation;
adolescent female athletes; repetitive
overhead activity (e.g., gymnasts,
swimmers, tennis, baseball pitching)

Contact sports (e.g., football, lacrosse,
rugby); fall on outstretched arm (e.g.,
skaters, skiers, motorcyclists)

Repetitive overhead motion (e.g.,
throwing, racquet sports, swimming);
overuse (e.g., carpenters, painters,
plumbers); age >40

Highest incidence in 40- to 50-year-olds;
shoulder immobilization; involves
nondominant arm more often and
women >men

Direct contusion (e.g., skaters,
skateboarders, football players)

Golfers; Little League pitchers

Age 40-60; 7 times as common as
medial epicondylitis, 75% involve
dominant arm; found in carpenters/
painters/tennis players, or persons
using poor equipment (wrong grip
sizes, weight of racquet)

Pain with shoulder forward
flexion/adduction

Vague pain referred to deltoid; feeling of
impending dislocation or worse pain
with overhead/abducted/extended
rotated shoulder; “dead arm” after
repetitive motion (e.g., pitching)

Pain; inability to abduct arm; possible
arm paresthesias

Pain with overhead activities, worse at
night; anterolateral shoulder pain,
possibly radiating to elbow

Painful loss of motion progressing to
relatively pain-free restricted motion

Swollen/fluctuant elbow extensor surface
with or without pain

Pain medial elbow/forearm; decreased
pitch control

Pain lateral elbow/forearm (e.g., holding
a telephone, opening a door, or picking
up a coffee cup); decreased grip

AC joint tenderness without gross deformity
and with abnormal cross-arm test (Table
6-2) in grade | or Il dislocation; clavicular
displacement (mildly and superiorly with
grade Il and markedly superiorly or
inferiorly or posteriorly accompanied by
neurovascular or muscle compromise with
grades V-VI)

Abnormal apprehension/sulcus tests
(Table 6-2)

Asymmetry compared to unaffected shoulder
(prominent humeral head, sulcus between
acromion and humerus)

Abnormal Apley scratch, Neer, Hawkin,

“empty can,” or drop-arm tests
(Table 6-2)

Deltoid atrophy; decreased ROM, especially
external rotation

Fluctuant/tender or nontender mass over
olecranon

Tender medial epicondyle

Tender lateral epicondyle, worse with resisted
extension of middle digit

Plain AP/lateral shoulder radiographs; stress
radiographs are not recommended because
they do not affect treatment

Results from AP/lateral shoulder radiographs are
usually negative, but may show anteroinferior
glenoid rim fracture (Bankart lesion)

Results from AP/transscapular lateral Y and
axillary lateral views should be obtained;
postreduction x-rays indicated to detect
Bankart lesion

AP and transscapular lateral plain radiographs
for degenerative changes; outlet or Alexander
view visualizes subacromial space to grade
acromial impingement; MRI 95% sensitive/
specific detecting partial/complete tears, cuff
degeneration, and chronic tendinitis

AP/lateral radiographs useful to detect alternate
diagnoses (fracture or calcification);
arthrography may be helpful in diagnosis but
is still controversial because of associated
risks; MRI currently diagnostic test of choice

Plain lateral radiograph may demonstrate bone
spur or fracture with history of trauma or in
recurrent, poorly responsive cases

No testing, unless atypical presentation; plain
radiographs can show fracture,
0A, intra-articular loose bodies; EMG can
document radiculopathy/neuropathy; MRI
helpful in documenting soft tissue fraying or
tear if surgical referral is considered.

AC, acromioclavicular; AP, anteroposterior; EMG, electromyography; MRI, magnetic resonance imaging; OA, osteoarthritis; ROM, range of motion.
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tenosynovitis, and even rupture. Aging also predisposes to these degenerative musculo-
tendinous changes.

Il. Common Diagnoses (Table 6—1). Arm and shoulder complaints are very common in family
practice. Causes of these complaints are based on patient age and activity level. (See
sidebars for information on burners/stingers, thoracic outlet syndrome, and acute brachial
plexus neuritis.)

BURNERS/STINGERS

Burners/stingers are stretching/compression brachial plexus injuries caused by a blow to
the patient’s extended or flexed neck while in rotation. These injuries are most common in
contact sports (e.g., football, hockey, and lacrosse), are more common in males, and may
also result from bicycling or motorcycle accidents.

Patients typically complain of burning/paresthesias of the arm and may experience some
arm weakness hours to days after the injury, but should not have neck pain. Patients should
have a thorough but brief neurologic examination of the affected extremity, as well as a cervi-
cal spine examination. Patients complaining of neck pain should be managed as if they have
potential cervical spine injuries, with immobilization and emergency department evaluation.
For uncomplicated stingers, radiographs are typically not required, and electromyography is
required only if symptoms persist for 2 to 3 weeks (which occurs in <5%—10% of patients).
Stingers usually resolve on their own; in athletic play situations, the patient may return to
play once burning resolves, provided there is no neck pain, weakness, or concussion.

THORACIC OUTLET SYNDROME

Thoracic outlet syndrome results from the compression of the neurovascular supply to the
upper limb in the supraclavicular area and shoulder girdle. It tends to occur in young adults,
particularly women, and has been associated with cervical ribs, diabetes, thyroid disease,
alcoholism, and obesity. Patients may complain of pain in the neck or shoulder with numbness
involving the entire upper extremity or forearm and hand; symptoms may be exacerbated by
overhead activity. Nocturnal pain and paresthesias are common and should be distinguished
from carpal tunnel syndrome. Thoracic outlet symptoms can often be reproduced and the
condition diagnosed using the following maneuvers: Adson maneuver (with the arm at the
side and the neck hyperextended and turned to the affected side) and Wright maneuver (with
the arm abducted and externally rotated). Rib films will rule out cervical ribs or long transverse
processes; if clinical evaluation is suggestive, cervical magnetic resonance imaging scan
may help to rule out discogenic disease, and chest radiographs can evaluate for apical lung
masses. Treatment for thoracic outlet syndrome involves management of underlying causes
(e.g., thoracic surgery consultation for cervical rib).

ACUTE BRACHIAL PLEXUS NEURITIS

Acute brachial plexus neuritis is an uncommon disorder, which can be confused with more
common causes of shoulder pain. Brachial plexus neuritis most often affects those between
ages 20 and 60 years, with a male-to-female ratio ranging from 2:1 to 11.5:1. A viral or
other infectious cause has been suggested. Patients present with severe acute burning
shoulder/upper arm pain without a known precipitant; the pain usually diminishes over days
to weeks, replaced by upper arm weakness. Neck or arm movements typically do not affect
pain. Brachial plexus neuritis must also be differentiated from cervical radiculopathy (Chapter
48), which radiates from the neck down the arm, may be related to trauma or exertion,
and is exacerbated by neck movements. In brachial plexus neuritis, electromyography and
nerve conduction studies 3 to 4 weeks after symptom onset reveal abnormalities in more
than one nerve (i.e., the brachial plexus); in contrast, cervical radiculopathy may feature
osteophytes and interspace narrowing on cervical spine radiography and neuroforamenal
disk impingement on magnetic resonance imaging scan. Treatment for acute brachial plexus
neuritis is supportive, with physical therapy to maintain shoulder strength/mobility, analgesics
as needed for pain, and reassurance that the condition generally will improve, albeit slowly.
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VI

. Acromioclavicular (AC) injuries are rare in skeletally immature individuals.

. Glenohumeral instability is an increase in translation of the glenohumeral joint and may
occur in one or multiple directions. Generalized ligamentous laxity can also contribute to
instability, especially in young athletic females and individuals with Marfan syndrome.

C. Dislocations and subluxations of the shoulder are common and account for 45% of
all dislocations. Anterior dislocations account for approximately 90% of glenohumeral
dislocations. Active patients younger than age 25 with a history of previous dislocation
have an 85% risk of recurrence.

D. Rotator cuff impingement and subacromial bursitis form a continuum, beginning with
impingement with arm elevation, resulting in soft tissue edema/inflammation. Before
the age of 25, ligamentous laxity predisposes to impingement; beyond 25 years of
age, impingement is usually related to overuse and frequently results in partial- or full-
thickness rotator cuff tears after age 40.

E. Adhesive capsulitis is thickening and contraction of the capsule around the gleno-
humeral joint.

F. Olecranon bursitis is inflammation of the superficial olecranon bursa caused by acute
or chronic elbow trauma.

G. Medial epicondyilitis is inflammation of tendons and ligaments attaching to that structure.

H. Lateral epicondylitis is pain over the lateral elbow precipitated by repetitive forearm
dorsiflexion, supination, and radial deviation.

Symptoms (Table 6-1). Important elements include a careful history of the mechanism of

acute injury, the patient’s occupational/recreational activities, as well as location, precipitants,

and any symptoms associated with the patient’s shoulder/arm complaint.
A. Location
1. Vague pain radiating to the deltoid insertion occurs in patients with glenohumeral
instability.

2. Anterolateral shoulder pain possibly radiating to the elbow is consistent with rotator
cuff impingement/subacromial bursitis.

3. Lateral elbow pain characterizes lateral epicondylitis; medial elbow pain character-
izes medial epicondylitis.

B. Precipitants
1. Pain with shoulder forward flexion/adduction characterizes AC joint injury.

2. Pain with the shoulder overhead, abducted, and externally rotated occurs with gleno-
humeral instability.

3. Shoulder pain with overhead activities and worsening at night is a clue to rotator cuff
impingement/subacromial bursitis.

4. Pain following a direct blow to the elbow may indicate olecranon bursitis.

C. Associated symptoms

1. A feeling of impending dislocation with the shoulder overhead, abducted, and ex-
ternally rotated points toward glenohumeral instability, as does “dead arm” after
repetitive shoulder motion.

2. Painful decreased range of motion (ROM), developing over time into relatively pain-
free restricted ROM, is consistent with adhesive capsulitis.

3. Extensor elbow swelling indicates olecranon bursitis.

4. Patients with lateral epicondylitis complain of decreased/weakened grip.

o >

. Signs (Table 6—1). Examination of the patient with arm/shoulder complaints should always

include inspection (for asymmetry in AC or shoulder dislocations), palpation (for localized

tenderness), and ROM/special maneuvers (Table 6-2).

Laboratory Tests (Table 6—1). In most patients with arm and shoulder complaints, a careful

history and physical examination should clarify the diagnosis. Further testing should be

undertaken on a case-by-case basis.

Treatment of arm and shoulder complaints is directed at the underlying condition, which

can be established through a careful focused history, examination, and selective testing.

A. Grade |-l AC joint injuries are often treated with several days’ rest and a shoulder sling
for comfort. Ice and analgesics for pain and early range-of-motion exercises are important.
Grade IlI-VI (severe) AC sprains or dislocations warrant orthopedic consultation for pos-
sible surgical consideration. (SOR )

B. Glenohumeral instability is treated primarily with physical therapy consultation for rota-
tor cuff strengthening exercises. Nonsteroidal anti-inflammatory medications (NSAIDs)
(e.g., oral ibuprofen 600—-800 mg 3 times daily with meals, or naproxen 550 mg twice
daily with meals) may decrease pain and inflammation, but are not necessary. A history
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TABLE 6-2. MANEUVERS USED IN EVALUATING COMMON ARM/SHOULDER COMPLAINTS

Test Name Description of Maneuver Testing for . . .
Apley scratch test Patient reaches (a) above/behind the head, then Rotator cuff
(b) behind the back, attempting to touch (a) abduction/external rotation
contralateral scapula (b) adduction/internal rotation
Neer sign Forced shoulder flexion with forearm Subacromid impingement
extended/pronated (scapula stabilized)
Hawkin test Forced shoulder internal rotation with arm Subacromial impingement/rotator cuff

“Empty can” test

Drop-arm test

Cross-arm test

Sulcus test

Anterior/posterior
apprehension test

Yergason test

Spurling test

forward elevated to 90 degrees

With elbows extended, thumbs pointing
downward and arms abducted to 90 degrees in
forward flexion, patient attempts to elevate
arms against examiner resistance

After passive arm abduction, patient attempts to
slowly lower arm to side

Patient raises arm to 90 degrees, then actively
abducts, attempting to touch opposite shoulder

With arm extended and resting at patient side,
examiner exerts downward traction on
humerus, watching for sulcus or depression
lateral/inferior to acromion

With patient’s arm abducted to 90 degrees and
elbow bent, examiner externally rotates arm
and exerts (a) anterior or (b) posterior pressure
on humeral head

With patient’s arm at side, elbow flexed to 90
degrees and thumb pointing up, examiner
resists patient’s attempts to supinate forearm
and flex elbow

Patient extends neck; examiner axially
compresses head and rotates it toward side of
shoulder/arm complaint

tendinitis
Rotator cuff (supraspinatus) weakness

Rotator cuff tear/supraspinatus
dysfunction (arm drops after
90 degrees)

AC joint dysfunction

Glenohumeral instability

(a) Anterior and (b) posterior
glenohumeral instability

Biceps tendinitis (may be concomitant or
confused with rotator cuff tendinitis)

Cervical nerve root compression

of recurrent dislocation warrants orthopedic consultation for consideration of surgical
reconstruction. (SOR ()

C. Rotator cuff injuries may be very difficult to treat. Initial therapy consists of rest, ice, and
NSAIDs. Early physical therapy consultation is recommended for range-of-motion and
strengthening exercises. A sling may provide some comfort, but could lead to decreased
ROM. If a complete tear is noted, then surgical intervention is necessary, but surgery
is necessary in partial tears only after physical therapy has failed. (SOR ()

D. Subacromial bursitis is treated with relative rest, ice, range-of-motion exercises, and
possible injection in the bursa (see sidebar).

SUBACROMIAL BURSA INJECTION

Informed consent should be obtained.

Equipment: 0.5 to 1 cc Aristocort 40 mg/mL and 3 to 4 cc lidocaine 1% combined in 5-cc
syringe with 25G, 112? needle.

Technique: Injection can be done using either a posterolateral (just inferior to the posterior
tip of the acromion into the space between the acromion and humeral head and directed
anteriorly toward the coracoid process) or lateral approach; the lateral approach is described
here. The patient should be seated with the arm hanging by the side to distract the humerus
from the acromion. The edge of the acromion should be identified and marked. After cleans-
ing the injection site with appropriate antiseptic rinse (e.g., Betadine), the needle should be
inserted with a slight upward angle at the midpoint of the acromion into the space between
the humeral head and acromion. The needle is then slowly withdrawn while injecting the
fluid in a bolus, ensuring there is no resistance. Occasionally, the fluid will cause a visible
swelling around the edge of the acromion. If needed, a “Band-Aid” dressing can be applied.
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E. Adhesive capsulitis often resolves spontaneously, and treatment should focus on symp-
tom relief. Gentle range-of-motion exercises, stretching, and graded resistance training
have been shown effective. Manipulation under anesthesia requires orthopedic referral
and is a very controversial treatment of capsulitis; it should be reserved for cases refrac-
tory to the foregoing measures. Corticosteroid injections (subacromial and intra-articular)
may reduce pain, but have not been shown to affect recovery. (SOR ()

F. Olecranon bursitis is treated with ice, NSAIDs, and close monitoring. Aspiration is per-
formed only when swelling causes significant pain and loss of motion. Aspirated fluid
should be analyzed for cell count, crystals, and Gram stain (see Chapter 39). Steroid in-
jections have been used with mixed results and should only be performed if no infection
is present.

G. Medial epicondylitis is most easily treated conservatively with rest, ice, NSAIDs, and
gradual increase in stretching-and-strengthening exercises. (SOR () Local steroid injec-
tions (see Section VI.H) should be considered if there is a poor response to 2 to 3 weeks’
conservative therapy.

H. For lateral epicondylitis, conservative initial management involves NSAIDs, ice after ac-
tivities or 3 times daily, emphasis on proper technique for work or sports activities, forearm
or counterforce bracing, and physical therapy referral for stretching-and-strengthening ex-
ercises with a goal of pain-free ROM. Steroid injection (1 mL of betamethasone mixed with
3-5 mL bupivacaine into point of maximum tenderness in a spoke-and-wheel fashion)
should be considered after poor response to 2 to 3 weeks’ conservative management.
Poor response to 6 to 12 months’ treatment warrants consideration of orthopedic referral
for possible debridement and tenotomy.

REFERENCES

Chumbly EM, O’Connor FG, Nirschl RP. Evaluation of overuse elbow injuries. Am Fam Physician.
2000;61:691.

Ejnisman B, Andreoli CV, Soares BGO, et al. Interventions for tears of the rotator cuff in adults. Cochrane
Database Syst Rev. 2004.

Miller JD, Pruitt S, McDonald TJ. Acute brachial plexus neuritis: an uncommon cause of shoulder pain.
Am Fam Physician. 2000;62:2067.

Spencer EE Jr. Treatment of grade iii acromioclavicular joint injuries: a systematic review. Clin Orthop
Relat Res. 2007;455:38.

Tallia AF, Cardone DA. Diagnostic and therapeutic injection of the shoulder region. Am Fam Physician.
2003;67:1271.

Woodward TW, Best TM. The painful shoulder: part |. Clinical evaluation. Am Fam Physician.
2000;61:3079.

Woodward TW, Best TM. The painful shoulder: part IIl. Acute and chronic disorders. Am Fam Physician.
2000;61:3291.

7 Bites & Stings

Brenda Powell, MD

KEY POINTS

e Mammalian bites cause morbidity from tissue destruction and introduction of pathogens.

e |nsect and arachnid bites cause morbidity from hypersensitivity reactions, toxins, and
introduction of pathogens.

e Treatment is based on the reaction type and the introduced infectious agent.

|. Definition. Amammalian bite is a skin wound caused by the teeth of a human or other mam-
mal. Mammalian bites cause morbidity both from mechanical disruption and introduction of
pathogens, which include oral aerobic and anaerobic flora and viruses such as hepatitis B
and rabies, a fatal viral encephalitis.
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Insect and arachnid bites and stings involve penetration of the victim’s skin by some
part of the animal, with host reaction depending on the type of bite. Hypersensitivity to the
organism itself occurs with lice, mosquito saliva, scabies, and hymenoptera stings. Spider
bites cause neurotoxicity and local necrosis with hemorrhage and thrombosis. Bites can
transmit other diseases (e.g., malaria and encephalitis from mosquitoes, Lyme disease and
Rocky Mountain spotted fever from ticks, plague, and typhus from fleas).

. Common Diagnoses. Approximately 1 million animal bites require medical attention each

year in the United States. Lice and scabies are increasing in prevalence. Tick-borne diseases

are the most common vector-borne iliness in the United States. Hymenoptera stings cause

more deaths than any other venomous animal (6 deaths per 100,000 people per year).
The following inflict the majority of bite and sting injuries to humans in the United States.

A. Mammals, including humans and other mammals, both domestic and wild. Approxi-
mately 90% of these bites are from dogs.

1. Bite injuries from humans are common in fights; these injuries involve primarily
teenagers and alcohol-intoxicated males aged from 30 to 35 years. Abused children,
children who live in shelters for the homeless, and residents and staff of institutions
for the mentally retarded are at especially high-risk for human bites.

2. Seventy-five percent of animal bites are considered “unprovoked.” Sixty percent of
dog bites involve neighborhood pets; 40% of these bites are superficial. Half of dog
bite victims are children younger than 15 years. In the United States, rabies is found
in unvaccinated domestic animals and wild animals such as skunks, raccoons, and
bats.

B. Insects, encompass diptera (mosquitoes, flies, and gnats); fleas and bedbugs; hy-
menoptera (bees, wasps, hornets, yellow jackets, and ants); and pubic, head, and body
lice. Mosquitoes breed in stagnant water during the warm season. Fleas can be found
in grass, rugs, upholstery, floor cracks, and pet bedding, especially during warm, humid
months; the majority of flea bites usually result from contact with dogs or cats. Bedbugs
feed nocturnally on mammals and birds and may survive in clothing, furniture, and bed-
ding for 6 to 8 weeks without a blood meal. Bee and wasp stings are common in suburbs
and rural areas. The bites of fire ants are a significant problem in the southeastern United
States. Pubic lice are usually transmitted by close body contact and are rarely spread
by fomites. Head lice, which are commonly transmitted by the exchange of hats, combs,
and brushes, may also be spread by close personal contact. Epidemics occur in schools.
Body lice, associated with poor hygiene, are rare.

C. Arachnids, include mites that cause scabies, chiggers, hard and soft ticks, brown recluse,
and black widow spiders. Scabies (adult mites or eggs) are readily transmitted by per-
sonal contact, especially within families or in crowded living situations. These parasitic
mites burrow into the epidermis and lay eggs. Chiggers (harvest mites) are prevalent
in the southern and Midwestern United States and bite gardeners, hikers, and campers.
Ticks can be acquired by contact with pets, vegetation, or the burrows of host animals
such as mice. Several human diseases are transmitted by ticks. Rocky Mountain spotted
fever and tick-borne relapsing fever are endemic to the western mountain states. Tu-
laremia from tick bites occurs mainly in western states. Lyme disease, which is endemic
to semiwooded areas in New England, New York, and Wisconsin, occurs sporadically in
the Midwest and the West. The bites of brown recluse-Loxosceles and black widow
spiders-Lactrodectus cause serious morbidity and result in approximately 5% of all
deaths from venomous animals. Brown recluse spiders are endemic to the south cen-
tral United States. These spiders, which are active nocturnally, hide both indoors and
outdoors. They bite humans only when they are disturbed. Black widow spiders are
found throughout the United States and Canada. They nest outdoors in crevices near the
ground, especially where flies are present (e.g., outhouses).

D. Less common bites and stings not discussed in this chapter include marine envenoma-
tions and snakebites.

Symptoms and Signs

A. Mammalian bite wounds. These bites may be superficial abrasions; puncture
wounds that are sometimes arcinate; lacerations, often with crushed and mac-
erated edges, or wounds that may involve avulsion of tissue. The wound should be
examined for a visible evidence of damage to underlying structures; diminished circula-
tion or excessive bleeding; and decreased sensation, weakness, limited movement, or
pain with movement. Signs of infection may become evident within hours of a bite. Ra-
bies begins with pain and numbness in the area of the bite, followed by fever, dysphagia,
pharyngeal spasms (“hydrophobia,”) paralysis, convulsions, and death.
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B. Insect bite wounds. Itching is a symptom of mosquito, flea, bedbug, lice, mite, and

tick bites.

1. The bites of mosquitoes are pruritic, red papules, or vesicles.

2. The bites of fleas and bedbugs are pruritic, red papules, or vesicles. They often
occur in clusters or in a linear pattern on exposed areas, especially the wrists, ankles,
and legs (fleas), and the hands, face, and neck (bedbugs).

3. The normal local reaction to hymenoptera venom is heat, redness, and tenderness.
A local allergic reaction consists of a red papule surrounded by a pale zone of
edema with varying amounts of local swelling. More severe immediate hypersensi-
tivity reactions manifest the signs of generalized urticaria (see Chapter 62), redness,
swelling, and anaphylaxis. A delayed hypersensitivity reaction (serum sickness)
with fever, arthralgias, and malaise may occur 10 to 14 days after the sting. Fire ants
cause multiple papules, which become necrotic pustules within several hours.

4. The bites of lice are pruritic, red papules, or vesicles. The itching from lice begins
approximately 21 days after infestation. Pubic lice live in pubic and axillary hair and
skin, but move all over the body and may be found in eyelashes, eyebrows, and the
hairline, especially in children. Head lice live on the scalp. The seams of clothing and
folds of bedding should be searched for body lice. Nits of pubic and head lice attach
to hairs at the skin level; since hairs grow 1 mm every 3 days, one can determine
how recently nits were deposited by their distance from the skin on the hair shaft. This
information is particularly helpful in deciding whether nits represent a new infestation
following a course of treatment.

. Arachnid bite wounds

1. Mites

a. The female mite’s burrow in scabies typically takes the form of a short, serpiginous
lesion on wrists, elbows, finger webs, or intertriginous areas. Myriad other skin
lesions, including erythematous papules, nodules, scaly patches, excoriations, and
secondary impetigo, can occur. Except in infants, scabies does not infest the scalp
or the face. Scabies mites can live for 4 days off of the host.

b. The bites of chiggers are pruritic, red papules, or vesicles. They often occur in
clusters or in a linear pattern on the exposed areas, especially the wrists, ankles,
and legs. The bites of chiggers and flies have central puncta or vesicles, which may
become hemorrhagic.

2. After a hard tick has been attached for several days, its neurotoxin can cause an as-
cending, progressive paralysis, similar to Guillain-Barré syndrome, with hyporeflexia.
a. Lyme disease, caused by the spirochete Borelia burgdorferi, is the most com-

mon vector-borne iliness in the United States. lliness usually begins with a slowly
spreading, annular skin lesion—erythema chronicum migrans—accompanied by
regional lymphadenopathy and minor constitutional symptoms, fatigue, myalgias,
arthralgias headache, and fever. Early disseminated disease consists of multiple
system involvement, lymphadenopathy, musculoskeletal pain, attacks of arthritis,
cranial nerve palsies, meningitis, cardiac conduction defects or pericarditis, and
myocarditis. Late Lyme disease is most often seen as a chronic arthritis involving
a large joint. The neurologic system may be involved.

b. Rocky Mountain spotted fever is caused by Rickettsia rickettsii. Patients
present with fever, headache, malaise, and myalgias. A rash, typically of red
macules begins on the extremities and becomes purpuric, spreading to the trunk,
palms, and soles.

c. Tularemia, Francisella tularensis, is characterized by pain and ulceration at the
bite site, with acutely inflamed, sometimes draining lymph nodes, or occasionally by
severe pharyngeal inflammation with exudate, conjunctivitis, hepatosplenomegaly,
or pneumonia.

3. Spiders
a. A brown recluse spider bite is often unnoticed until local pain and itching begin;

it becomes a hemorrhagic bulla surrounded by induration and erythema after 6 to
12 hours. The area of skin and subcutaneous necrosis may progress over a few
days, forming an ulcer, which heals slowly over 2 to 4 months. Systemic symp-
toms include headache, fever, chills, malaise, weakness, nausea, vomiting, and
joint pains. Signs of systemic intoxication, including morbilliform rash, tachycardia,
hypotension, intravascular coagulopathy (petechiae, purpura, and bleeding diathe-
sis), and hemolysis, may appear 1 to 3 days after the bite and is termed loxoscelism.
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Brown recluse spiders have a 3- to 5-cm leg span and a 1- to 2-cm brown, fuzzy
body, with a violin-shaped dark band on the dorsum.

b. The black widow spider bite is a mild prick, followed in 1 to 3 hours by severe,
cramping pain at the bite site, spreading to adjacent parts of the body. Pain, abdom-
inal wall rigidity, muscle cramps, anxiety, weakness, sweating, salivation, lacrima-
tion, bronchorrhea, nausea, vomiting, and fever may occur in hours. Lactrodectism
is severe muscle cramping, nausea, and vomiting. The skin lesion develops a pale
center with a red-blue border. Muscle rigidity, with tremor and fibrillations, devel-
ops in body parts near the bite. Signs of cholinergic excess (fever, lacrimation,
rhinorrhea, and bradycardia) and sympathetic activation (hypertension and tach-
yarrhythmias), intensify over the next several hours, but may recur for up to 3 days.
Black widow spiders have 1- to 2-cm shiny, black bodies, with a red hourglass mark
on the underside.

IV. Laboratory Tests

A. Mammalian bites
1. Culture with sensitivity studies. More than one-third of deeper human bite wounds

and a smaller proportion of animal bites become infected; abrasions seldom reach

that stage. Even apparently insignificant bites on the hand are prone to infection.

Therefore, culture with sensitivity studies is recommended for the following types

of mammalian bite wounds: deep puncture wounds, all bite wounds that are sutured,

wounds that are clinically infected or require hospital treatment, and full-thickness bites
on the hand.

2. Radiograph. A plain radiograph should be obtained when osteomyelitis is suspected.
Forceful injuries, such as a hand bite from a blow to a tooth, require an x-ray to look
for fractures and embedded tooth fragments.

3. Fluorescent antibody staining. An animal suspected of being rabid should be
killed and its head sent to a health department laboratory, where the brain will be
examined for rabies antigens by fluorescent antibody staining.

B. Tests for possible scabies infestation. Scabies mites, eggs, or feces may be found by
scraping open a pruritic lesion (especially the end of a burrow) with a no. 15 scalpel blade
dipped in mineral oil, and then examining this material microscopically under a coverslip.

C. Tests for suspected tick-borne diseases
1. In the presence of erythema chronicum migrans, routine serologic testing for an-

tibodies is not necessary and the patient should receive treatment with antibiotics.

Otherwise, acute and convalescent titers of IgM and 1gG to Borrelia burgdorferi can

be drawn.

2. Spirochetes can be seen in the blood smear in 70% of cases of tick-borne relapsing
fever.

3. Rocky Mountain spotted fever and tularemia are diagnosed by antibody titers to
Rickettsia rickettsii and Francisella tularensis, respectively. Serology will be positive
at 2 weeks. Treatment is begun based on signs and symptoms. In Rocky Mountain
spotted fever, the initial laboratory tests may often demonstrate normal or slightly
depressed WBC, thrombocytopenia, elevated transaminases, and hyponatremia. In
tularemia, the WBC and erythrocyte sedimentation rate may be normal or slightly
elevated. The organism can be cultured, but this is not often done, because of the risk
of transmission to laboratory workers.

D. Tests for brown recluse spider bite with systemic involvement. If this kind of bite is
suspected, order blood type and screen, coagulation studies, complete blood cell count,
electrolytes, blood urea nitrogen, creatinine, and urinalysis.

V. Treatment

A. Mammalian bites
1. Wound care is similar for human and other mammalian bites.

a. Thorough cleansing is necessary. At home, this means repeatedly flushing the
wound with soap and water, 3% hydrogen peroxide, or iodine solution. In the of-
fice, this involves pressure irrigation or scrubbing with gauze sponges (under local
anesthesia, if necessary) and 1% benzalkonium or povidone-iodine solution. The
edges of a full-thickness wound should be debrided (see Chapter 41). Pressure
irrigation should follow.

b. Closure
(1) Primary closure with sutures or wound tapes (Steri-Strips) may be considered

for dog bites and for human and other animal bites on the face if the patient
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C.

is treated within 3 to 6 hours after injury and if the wound appears to be unin-
fected. Subcutaneous sutures should be avoided. A pressure dressing should
be applied for 24 hours, and the wound should be inspected for signs of infection
after 48 hours.

A single layer of skin sutures may be replaced with Steri-Strips after 5 to 7
days.

(2) Bite wounds on the hands should never be closed primarily. A bitten hand
should be immobilized, by splinting from the fingertips to the mid forearm, and
elevated. Because of the risk of infection, the wound should be reexamined
within 24 hours. After approximately 5 days, movement should be encouraged
to minimize swelling and stiffness.

(3) Other bite wounds should be packed with gauze impregnated with an an-
tibacterial agent and seen on day 2 and 4 to 7 days later. Revision and delayed
primary closure may be considered at that time.

The reporting of animal bites (and of human bites in some locales) to the local

health department is mandatory.

2. Antibiotic therapy

a.

Indications

(1) Infected bite wounds require antibiotic therapy. Patients with such bites on
the hand should be hospitalized to receive intravenous antibiotics.

(2) Prophylactic antibiotics should be considered for cat and human bites
(SOR @) and for dog bites that are >8-hours-old.

(3) It is reasonable to treat with antibiotics bite wounds that have been sutured
or followed up for possible delayed closure, all bites on the hand, (SOR (®)
bites causing deep puncture wounds, and all bites in diabetic patients or im-
munosuppressed patients.

. Agents of choice and treatment regimens. Animal bites (especially cat bites)

may become infected with Pasteurella multocida. Human bite infections are

more likely to become infected than animal bites and be polymicrobial in na-

ture. Commonly isolated are S aureus, Streptococci, Eikenella corrodens and

Bacteroides spp Staphylococci, and other penicillinase-producing organisms are

present in up to 41% of bite wound infections. First-generation cephalosporins

are not effective as monotherapy because E corrodens and anerobes are often
resistant.

(1) Amoxicillin with clavulanic acid (Augmentin) is the oral drug of choice for
treatment (10-day course) or prevention (5-day course) of bite wound infection.
The adult dose is 875 mg orally every 12 hours. Children should receive 30 to
50 mg/kg/d in 3 divided doses.

(2) Penicillin V, 250 mg orally every 6 hours (30-50 mg/kg/d for children), may
be adequate initial therapy for animal but not human bites. Infection develop-
ing within the first 24 hours suggests Pasteurella infection and constitutes an
indication for penicillin.

(3) Patients allergic to penicillin may receive the following antibiotics.

(a) For adults and children aged 8 years or older: erythromycin (e.g., ery-
thromycin ethylsuccinate, 400 mg every 6-8 hours) and tetracycline
hydrochloride, 250 mg orally every 6 hours, or doxycycline, 100 mg
orally every 12 hours. Another regimen can be clindamycin plus either a
floroquinolone or trimethoprim-sulfamethoxazole

(b) For children younger than 8 years, for whom tetracycline is contraindicated:
erythromycin alone, 30 to 50 mg/kg/d in 3 divided doses.

3. Hospitalization is indicated in the following situations:

a.

b.
c.
d.
e.

Bites to the hand, except those that are very superficial and do not appear to be
infected.

Bites involving tendon, joint capsule, bone, or facial cartilage.

Signs of infection despite antibiotics or when treatment has been delayed.

Severe disfigurement, or tissue loss that may require plastic surgery or grafting.
Potential poor compliance with outpatient therapy.

4. Rabies postexposure prophylaxis

a.

Indications (Table 7—1). Contact the local health department or the Rabies Investi-
gation Unit, Centers for Disease Control and Prevention, Atlanta, Georgia, at (404)
639 to 3534 or (800) 311 to 3435 for additional information.
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TABLE 7-1. RABIES POSTEXPOSURE PROPHYLAXIS

Animal Animal Condition Appropriate Treatment

Wild carnivores (e.g., skunks, Available

Obtain fluorescent rabies antibody (FRA) test on animal.

bats, or raccoons) Unknown Begin HRIG* and HDCV.T Discontinue HDCV, if FRA
test is negative.
Assume rabid. Begin HRIG* and HDCV. T
Domestic dog or cat Healthy/available Observe animal for 10 d. If animal stays healthy, no
Rabid/suspected rabid treatment is necessary.
Unknown Obtain FRA test on animal. Begin HRIG* and HDCV.
T Discontinue HDCV, if FRA test is negative.
Low risk of rabies in most areas. Consult local health
department.
Rodents Generally unknown Prophylaxis rarely indicated. Consult local health
department.

*Human rabies immune globulin, 20 U/kg intramuscularly on day 0. Before HRIG is given, serum should be drawn for
measurement of rabies antibody titer.

THuman diploid cell vaccine, 1 mL intramuscularly on days 0, 3, 7, 14, and 28.

(Adapted from the Centers for Disease Control and Prevention recommendations, 1991.)

b.

Regimen. Human rabies immune globulin, 20 immunizing units per kilogram is
given, half-intramuscularly and half-infiltrated around the wound, up to 8 days after
exposure. Active immunization with human diploid cell rabies vaccine, 1 mL intra-
muscularly, is given on days 0, 3, 7, 14, and 28. Pregnancy is not a contraindication.
Immunosuppressive drugs such as corticosteroids should be avoided, if possible.

5. Tetanus prophylaxis. Tetanus prophylaxis should be administered according to the

indications outlined in Chapter 41.

B. Insect bites. Symptomatic relief is all that is needed for most bug bites, including those
of mosquitoes, flies, fleas, and bedbugs. Topical lotions or creams such as calamine or
0.5% hydrocortisone or applications of ice may relieve itching. Occasionally, an oral
antihistamine, such as diphenhydramine (Benadryl), 25 mg 3 times a day for adults,
ameliorates the urticarial reaction. Other, more specific treatments are discussed below.

For flea and mite infestations, thorough housecleaning, including vacuuming, along

with washing clothes and bedclothes, is indicated.

Eradication of fleas and bedbugs is best performed by a professional exterminator.

After fumigation, pets, children, and pregnant women should stay away for at least 4

hours.

1.

2.

. Pets with fleas should be treated with insecticide (e.g., pyrethrum or malathion)

after consultation with a veterinarian.

b.

o3

. Hymenoptera
a.

The stinger (if present) should be removed by scraping sideways so as not to
squeeze the attached venom sac.

Local pain and swelling may be controlled by applying ice and a protease (e.g.,
a paste of meat tenderizer and water) to the site.

. Local allergic reactions should be treated with elevation to reduce swelling. Anti-

histamines, such as diphenhydramine, 25 to 50 mg (up to 1-2 mg/kg for children)
orally every 6 to 8 hours, and prednisone, 1 mg/kg/d for 3 days, may also be effective.

. If cellulitis is present, an antibiotic, such as erythromycin, should be added to the

above regimen (see Chapter 9).

. Immediate hypersensitivity reactions must be treated promptly with

epinephrine, 1:1000, 0.01 mL/kg, up to 0.5 mL, injected subcutaneously, and
repeated, if necessary, in 5 to 10 minutes. A large-bore intravenous line should
be started and the patient should be observed for at least 6 to 8 hours, since the
vast majority of rebound or biphasic anaphylactic reactions will occur during this
period. Additional measures for treatment of anaphylaxis should be available, if
necessary. Intravenous diphenhydramine, 50 mg, is given to block H; receptor
sites. Aerosolized bronchodilators such as albuterol, 2.5 mg (0.5 mL of 5 mg/mL
solution) in 3 mL of normal saline, should be used for bronchospasm. Simulta-
neous use of Hy, blockers (e.g., ranitidine, 50 mg intravenously every 8 hours, or
cimetidine, 300 mg intravenously every 6 hours) provides an additional benefit.
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. For serum sickness that occurs 10 to 14 days after hymenoptera stings, pred-

nisone, 1 to 2 mg/kg/d orally in divided doses, should be tapered over 2 weeks.

. Prophylaxis. Any individual who has had any systemic allergic symptoms or pro-

gressively severe local reactions from hymenoptera stings should carry a kit with
injectable epinephrine (e.g., Epi-Pen), wear a medical identification bracelet, and
avoid walking barefoot or wearing bright-colored clothing, flowers, or scent out-
doors. Patients with allergic reactions may be evaluated by an allergist for desen-
sitization treatment with venom extracts.

. Lice
a.

Pediculosis capitis should be treated with a topical scabicide applied to dry
hair and left on for 10 minutes before rinsing. (Permethrin 1% preferred, (SOR )
pyrethrum insecticides are pregnancy category B; lindane 1% is an option, but not
in children younger than 2 years or pregnant women.) After treatment, nits may be
loosened by wrapping the hair for 30 to 60 minutes with a towel soaked in vinegar
or using a 50% water and vinegar rinse. Nits may be combed out with a fine-tooth
comb. Parents should check for treatment failure (new nits visible close to the skin)
at 12 hours and every 2 days for 2 weeks; if failure occurs, a second line medica-
tion should be used such as 0.5% malathion lotion. (SOR €)) Insecticides should
be kept away from the eyes; on eyelashes, a thick coating of petroleum jelly should
be applied twice a day for 8 days.

. Pediculosis corporis responds to a hot shower and laundering clothing/bed linens

in hot water (60°C) and heated drying. (SOR ()

. Pediculosis pubis responds to the same measures as pediculosis capitis (i.e.,

permethrin 1% as preferred agent, permethrin 5%, a second option, and lindane
1%, a third option). (SOR ())) Itis important to treat all contacts. Bedding and clothing
should be washed and dried in a hot dryer, or dry cleaned or bagged in plastic for
72 hours. (SOR ()

. Scabies. All household members should be treated simultaneously; bed linens and

clothing used in the previous 4 days should be washed in hot water. Items that cannot
be washed should be dry cleaned or sealed in a plastic bag for 5 days. (SOR )

Permethrin 5% (Elimite cream), 1 oz per person, is massaged into the skin from
the neck to the toes (and also on the head in infants) and left on for 8 to 14 hours,
then thoroughly washed off. (SOR ()

. A less expensive and equally effective treatment is 1% gamma-benzene hex-

achloride (lindane [Kwell or Scabene]) lotion, applied to cool skin from the neck
down for 8 to 12 hours, then washed off with soap and water. Since systemic ab-
sorption and neurotoxicity can occur, it should not be used on children younger than
2 years, pregnant or lactating women, patients with seizures or other neurologic
disease, or those with extensively inflamed skin.

. Despite elimination of live mites, pruritus and existing skin lesions may persist for

several weeks. ltching may be treated with hydrocortisone or 0.1% triamcinolone
cream, with or without oral antihistamines.

. Oral ivermectin (Stromectol), 200 png/kg in a single dose is effective in eradicating

scabies, butis not approved by the US Food and Drug Administration for routine use.
It should probably be reserved for scabies crustosa (Norwegian scabies). (SOR ()

. Ticks
a.

Hard ticks should be removed. The tick should be grasped very close to the skin
with blunt forceps, and pulled with slow constant traction. If the tick is not completely
removed, it should be excised (e.g., using a skin biopsy punch). Sometimes a
diligent search is required to locate an attached tick.

. Skin infections should be treated with antibiotics (see Chapter 9).
. For Lyme disease, the length of treatment is dependent on the stage of the disease.

(1) Early localized Lyme disease may be treated for 14 to 21 days with doxycy-
cline, 100 mg twice a day, or amoxicillin, 250 to 500 mg 3 times a day (2040
mg/kg/d for children).

(2) Early disseminated disease is treated with intravenous therapy for 2 to 3
weeks. Options are ceftriaxone 2 g daily, cefotaxime 3 g twice a day, and chlo-
ramphenicol 50 mg/kg/d in 4 divided doses. The risk of transmission of the
disease is low, less than 5%, even in areas where the disease is hyperen-
demic; it is therefore probably not cost-effective to treat prophylactically with
antibiotics after a tick bite.
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d. For Rocky Mountain spotted fever, treatment should be started promptly with

oral tetracycline (if the patient is older than 8 years), 25 to 30 mg/kg/d in 4 divided
doses, or with 1 dose of chloramphenicol, 50 mg/kg, followed by 50 mg/kg/d in 4
divided doses. When the patient becomes afebrile, the dose should be halved, and
then discontinued after 2 to 3 days. If untreated, death may occur in 8 to 15 days.
Untreated RMSF has a fatality rate of 25% and 5% in treated cases.

e. Adults with tularemia can be treated with streptomycin, 0.5 g intramuscularly

twice a day for 1 week. (SOR (@)
f. Tick-borne relapsing fever in adults is treated with tetracycline, 500 mg orally
4 times daily for 10 days.

8. Spider bites

a. Hospitalization is indicated for patients with black widow spider bites who are

symptomatic, elderly, or very young. Hospital treatment may also be necessary
for patients with brown recluse spider bites if they have systemic symptoms or if
laboratory evidence of intravascular coagulation and hemolysis exists.

b. For local lesions caused by brown recluse spider bites, good wound care is

important. (SOR (@) A bitten extremity should be splinted and elevated. Soaks and
sterile dressings, and possibly topical antibacterial agents such as silver sulfadi-
azine, are applied to the necrotic ulcer. Systemic antibiotics such as erythromycin
ethylsuccinate, 400 mg orally 4 times a day, have been used but are not rou-
tinely indicated. Excision of the bite wound is ineffective and contraindicated.
Local and systemic corticosteroids are of no benefit. The following treatments are
experimental: antivenom, hyperbaric oxygen, and dapsone, (SOR (})) a polymor-
phonuclear cell inhibitor (dosage, 50-200 mg/d). The latter agent has potentially
serious side effects.

c. Tetanus prophylaxis should be given (see Chapter 41). (SOR ()
d. Initial therapy for black widow spider bites consists of application of ice and ex-

tremity elevation. Calcium gluconate in a 10% solution (10 mL given by intravenous
push over 5 minutes) may provide relief from muscle spasm. (SOR )) Narcotics
and diazepam in standard doses can be initiated to relieve pain and muscle spasm.

e. Antivenom is recommended for significant symptoms of widow bites. (SOR (})) Be-
fore administering black widow spider antivenom, testing for sensitivity to horse
serum should be done. The test packaged with the antivenom can be used. One
2.5mL ampule of black widow spider antivenom intramuscularly or intravenously in
10 to 15 mL of normal saline over 10 to 15 minutes can then be administered.

C. Prevention

1.

Hepatitis B. Persons at occupational risk for human bites, including health and den-

tal workers and employees of institutions for the mentally retarded, should receive

hepatitis B vaccine.

. Rabies. Veterinary workers occupationally exposed to animal bites and people travel-

ing to areas where rabid dogs are common should be immunized with 1 mL of human
diploid cell rabies vaccine intramuscularly on days 0, 7, 21, or 28.

. Outdoor insect bites can be prevented by avoiding their habitats, covering the skin

with clothing, and using effective insect repellents that contain diethyltoluamide (DEET
30%). Permethrin (Permenone Tick Repellent) sprayed on clothing protects against
mosquitoes and ticks.
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8

Breast Lumps & Other Breast Conditions

Diane J. Madlon-Kay, MD, MS

KEY POINTS

e Benign breast disease affects almost all women.

e Mammograms are not recommended for women younger than 30 years.

e Family physicians can do needle aspirations of breast masses to determine whether they
are cystic or not.

. Definition. Breast lumps are any areas of the breast that feel different from surrounding
breast tissue. The normal breast is lumpy because of its cystlike architecture.
. Common Diagnoses

A. Fibrocystic changes are the most common benign condition of the breast. The incidence
of this disorder increases with age; approximately 25% of premenopausal women and
up to 50% of postmenopausal women have this condition. Cysts may range in size from
1 mm to large macrocysts >1 cm.

B. Breast cancer will eventually develop in one of every nine women. Risk factors include
age, genetic factors, and hormonal factors.

C. Fibroadenomas are most prevalent in women younger than 25 years and in black
women.

D. Mastitis is almost always associated with lactation. This condition results from the en-
trance of Staphylococcus aureus or streptococci into the breast tissue through abraded
skin or a cracked nipple. Streptococcal infection usually leads to cellulitis, whereas staphy-
lococcal infection may lead to abscess formation.

GYNECOMASTIA

Gynecomastia is a benign enlargement of the male breast. It may be asymptomatic or pain-
ful, unilateral or bilateral. It commonly occurs during puberty. It also occurs in adults, with the
highest prevalence among 50- to 80-year-old patients. Most patients seeing a physician for
gynecomastia will have idiopathic gynecomastia (25%) or gynecomastia because of puberty
(25%), drugs (10%—20%), cirrhosis or malnutrition (8%), or primary hypogonadism (8%).

Gynecomastia appearing during mid-to-late puberty requires only a history and physical
examination, including careful palpation of the testicles and, if the results are normal, reas-
surance and periodic follow-up. In most boys, the condition resolves spontaneously within a
year and no further evaluation is necessary. Since gynecomastia is so common in men, the
presence of nontender, palpable breast tissue on a routine examination should not lead to
a major laboratory evaluation. In most instances, taking a careful history is sufficient to un-
cover most of the conditions associated with gynecomastia. If no abnormalities are found on
physical examination or after the assessment of hepatic, renal, and thyroid function by serum
chemistry profiles, further specific evaluation is unlikely to be useful. The patient should be
reexamined in 6 months. If a patient reports the recent onset of progressive breast enlarge-
ment and no underlying cause is apparent, measurements of serum beta-human chorionic
gonadotropin, testosterone, estradiol, luteinizing hormone, follicle-stimulating hormone, and
prolactin may help elucidate the cause.

Most patients require no therapy other than the removal of any identified inciting cause.
Specific treatment is indicated if the gynecomastia causes sufficient pain or embarrass-
ment. Several medical regimens have been tried, including dihydrotestosterone, danazol,
clomiphene citrate, tamoxifen, and testolactone. Surgical removal is also an option.

. Symptoms
A. One common symptom is breast lumps. In approximately 70% to 80% of women in
whom breast cancer develops, the first and only symptom is the incidental discovery of
a mass by the patient.
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B. Breast pain is the most common symptom of fibrocystic changes. The pain is usually
bilateral and often in the upper outer quadrants. Characteristically, the pain begins 1 week
before menstruation and diminishes with the onset of menstrual flow. The pain is caused
by breast swelling; breast volume may increase up to 15%.

C. Nipple discharge of a yellow or greenish-brown color occurs in up to one-third of patients
with mastitis. The second most frequent symptom of breast cancer, nipple discharge in
women older than 50 years, is of more concern than it is in younger women. If the
discharge is associated with a mass, the mass is the primary concern. Spontaneous,
recurrent, or persistent discharge requires surgical exploration. The character of the
discharge cannot be used to distinguish benign from malignant causes. However, bloody,
serous, serosanguineous, or watery discharges should be regarded with suspicion.

MASTALGIA

Mastalgia is the most common breast symptom causing women to consult physicians.
Although fibrocystic disease is often present in the biopsy specimens of women with breast
pain, fibrocystic changes are also present in the breasts of 50% to 90% of asymptomatic
women.

Most commonly, breast pain is associated with the menstrual cycle (cyclic), but it can be
unrelated to the menstrual cycle or occur postmenopausally. Cyclic breast pain is usually
bilateral and poorly localized. It is often described as a heaviness that radiates to the axilla
and arm and is relieved with the onset of menses. Cyclic mastalgia occurs more often in
younger women. Noncyclic mastalgia is most common in women 40 to 50 years of age. It is
often unilateral and is described as a sharp, burning pain that appears to be localized in the
breast.

In most women with breast pain, the physical examination and mammogram, if indicated,
reveal no evidence of breast pathology. Patients can be reassured that breast pain has a
spontaneous remission rate of 60% to 80%. Further treatment modalities are described in
Section VI. A.

IV. Signs
A. Breast lumps. Ideally, examination of the patient should take place 7 to 9 days after the
onset of menstrual flow. In general, fibrocystic areas are slightly irregular, easily mov-
able, bilateral, and in the upper outer quadrants. Compression often causes tenderness,
especially premenstrually.
On palpation, a cancerous lesion is usually solitary, irregular or stellate, hard, non-
tender, fixed, and not clearly delineated from surrounding tissues.
Fibroadenomas are usually rubbery, smooth, well-circumscribed, nontender, and freely
mobile.
B. Breast inflammation. Mastitis is characterized by inflamed, edematous, erythematous,
indurated tender areas of the breast.
C. Surface of the breast

1. Retraction. Breast cancer frequently causes fibrosis. Contraction of this fibrotic tissue
may produce dimpling of the skin, alteration of the breast contours, and flattening or
deviation of the nipple.

2. Edema of the skin. Lymphatic blockage produces thickened skin with enlarged pores
characteristic of the so-called pigskin or “orange peel” (peau d’orange) appearance in
breast cancer.

3. Venous pattern. This may be prominent unilaterally in breast cancer.

V. Laboratory Tests. Diagnostic testing is unnecessary in women with multiple, bilateral, dif-
fuse, symmetric breast lumps without dominant masses.
A. Mammography

1. Indication. A woman older than 30 to 35 years with a solitary or dominant mass, or an
area of asymmetric thickening in the breast should undergo mammography. A breast
lump is described as a dominant mass when the breasts are diffusely nodular, but one
mass is clearly larger, firmer, or asymmetric in location.

2. Contraindication. Since breast tissue is very dense in young women, mammograms
are not recommended in women younger than 30 years. In older women, some fatty
displacement of breast tissue has occurred, and mammograms are more worthwhile.
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3. Efficacy. Although 85% of all breast cancers are documented by mammography, as
many as 15% of women with breast cancers have a normal mammogram. Therefore,
a palpable mass is of concern even if a mammographic report shows no evidence of
malignancy. A biopsy is the only test that definitively excludes cancer.

4. Interpretation. Mammograms are interpreted in the following ways:

. Additional imaging required.

. Negative.

. Benign finding.

. Probably benign finding. Short interval follow-up suggested.

. Suspicious abnormality. Biopsy should be considered.

. Highly suggestive of malignancy.

B. Other imaging techniques. Although ultrasonography is not useful as a screening tool
for breast cancer, it is useful for discriminating solid from cystic lesions. Other imag-
ing techniques considered experimental or of no proven benefit for evaluation of breast
conditions include thermography, diaphanography, computerized tomography, magnetic
resonance imaging, and digital imaging.

C. Aspiration of a suspected breast cyst. Needle aspiration may be used to define the
cystic nature of any breast mass.

A 20- or 22-gauge needle attached to a 10- or 20-mL syringe should be used. Af-
ter the skin is cleaned with alcohol, the cyst is fixed between the fingers of one hand
while the needle is directed into the cyst with the other. The aspirated fluid is usually
amber to green in color. If the fluid is bloody or if the mass is still palpable or reap-
pears within 1 month of observation, a biopsy is necessary. (SOR (@) The fluid is usually
discarded.

D. Breast biopsy. The cytologic or histologic characteristics of a clearly dominant breast
mass should be confirmed by biopsy, regardless of other clinical or mammographic
findings.

1. Fine needle aspiration biopsy is used to determine the cytology of suspected breast
cancer. Accurate interpretation requires proper smearing and fixation of the slides, as

well as an experienced pathologist. In expert hands, the false-negative rate is 1.4%

and the false-positive rate is near 0%.

2. Excisional biopsy
a. Excisional biopsy is indicated if the results of the physical examination or mammo-
gram suggest cancer even when the cytologic findings of aspiration are benign, or
if a breast mass may be cancerous and fine needle aspiration biopsy and cytologic
evaluation are not available.
b. The biopsy is usually performed as an outpatient procedure using local anesthesia.
Removal of the entire mass is the objective.
3. Incisional biopsy may be performed in the following circumstances:

a. To confirm the diagnosis of advanced cancer. If the mass is strongly suspected of

being malignant, a cutting-edge core needle can be used.

b. To evaluate a breast mass that is too large to be excised easily and completely.

E. Genetic testing for breast cancer. Women at risk for genetic mutations should be iden-
tified by taking a thorough personal and family history for breast or ovarian cancer, or
both. Women at low risk for a genetic mutation should not undergo genetic testing be-
cause of the risk of indeterminate or false-positive results and the psychologic and social
risks associated with testing. A helpful tool to calculate breast cancer risk is the Breast
Cancer Risk Assessment Tool developed by the National Cancer Institute, available at
http://www.cancer.gov/bcrisktool/. For women in whom genetic testing is warranted, test-
ing should be done only in the context of careful genetic counseling.

VI. Treatment

A. Fibrocystic changes
1. General measures

a. Supportive measures that may be helpful include the use of loose, light clothing,

and a comfortable, supporting, well-padded bra.

b. Dietary changes

(1) Caffeine intake. Although studies of dietary restriction of caffeine and other
methylxanthines are conflicting, some reports suggest that eliminating con-
sumption of such substances may be efficacious.

(2) Vitamin E. This vitamin has not been found to be beneficial in placebo-controlled
studies. (SOR ())
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D.

(3) Evening primrose oil is often used because of its low incidence of side ef-
fects, and nonhormonal composition. Unfortunately, study results are conflicting
regarding its effectiveness. The average dose is 3000 mg/d in divided doses
for a minimum of 3 to 4 months. Evening primrose oil can be obtained without
a prescription and costs less than $1 a day. (SOR ()

2. Pharmacologic therapy (Table 8—1). Before beginning treatment, the woman'’s symp-
toms should be carefully evaluated. Minimal symptoms for only a few days of the month
do not require drug therapy. It may take 3 to 4 months for evidence of improvement
with any treatment regimen.

Although other drugs can be used for this purpose, danazol is the only pharmaco-
logic agent approved by the US Food and Drug Administration for use in the treatment
of fibrocystic changes. Since danazol therapy is associated with significant side ef-
fects, this agent should be administered only by a physician familiar with its use.
(SOR @)

3. Surgery. A subcutaneous mastectomy with implants or bilateral reduction mastec-
tomies may be considered in the following patients.

a. In women with an extremely high-risk of breast cancer (e.g., a history of breast
cancer in a mother and a sister).

b. In women with ductal or lobular, atypical hyperplasia on biopsy. The risk of breast
cancer is increased by a factor of approximately 5 in these women.

c. In women with breast pain that is resistant to nonsurgical treatment.

. Breast cancer. The objective of treatment is to provide the greatest chance for cure or

long-term survival. Whether this objective can be met while preserving the major portion

of the breast is controversial. Radical mastectomy is now performed rarely, since modified

radical mastectomy results in comparable survival. Lumpectomy is an option for some
women.

1. Surgery. The primary care physician is responsible for referring the patient to a sur-
geon, who should provide individualized counseling to the patient so that the appro-
priate option is selected. Breast cancers are staged at surgery, at which time tissue is
obtained for estrogen and progesterone receptors.

Most women can be fitted with a prosthesis within 3 to 6 weeks of surgery. The
option of breast reconstruction should be discussed before surgery because it can
often be performed at the same time.

2. Chemotherapy, hormonal therapy, and radiation therapy should be directed by an
oncologist.

3. Careful and frequent follow-up is important. The history and the physical exami-
nation should be directed toward the breasts, bones, liver, chest wall, and nervous
system. An annual mammogram of both breasts is recommended.

4. Discussion of social and emotional issues is crucial. The American Cancer Soci-
ety’s Reach to Recovery program is a valuable resource for patients.

. Fibroadenoma. Surgical excision, preserving as much normal breast tissue as possi-

ble, is the preferred treatment. After excision, the patient should be reassured that she is
at no increased risk of cancer.
Mastitis. Lactating women should be encouraged to continue nursing.
1. Ten days of an antibiotic effective against S aureus and streptococci should be suffi-
cient.
a. A penicillinase-resistant synthetic penicillin, such as dicloxacillin, 500 mg orally
every 6 hours, should be used.

TABLE 8-1. PHARMACOLOGIC THERAPY FOR fiBROCYSTIC CHANGES

Significant
Drug Dosage Effectiveness (%) Side Effects
Danazol* 100-400 mg by mouth daily for 4-6 mo 60-90 Yes
Oral contraceptives 1 tablet by mouth daily for 1-2 y 70-90 Some
(e.g., Loestrin 1/20)
Medroxyprogesterone 10 mg by mouth on days 15-25 of the 85 Some
acetate menstrual cycle for 9-12 mo
Tamoxifen 10-20 mg by mouth daily for 4 mo 70-90 Yes
Bromocriptine 1.25-5.0 mg by mouth daily for 2-4 mo 50-80 Yes

*The only drug approved by the US Food and Drug Administration for the treatment of fibrocystic changes.
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b. For patients who are allergic to penicillin, erythromycin, 500 mg orally every 6 hours,
is a reasonable alternative.

2. Local heat is also of benefit.

3. Failure of symptoms to respond to treatment in 48 hours or the development of a mass
may indicate a breast abscess that requires incision and drainage. Inflammatory breast
cancer must be considered in any mastitis that does not respond to treatment after 5
days or in non-nursing women with mastitis. A biopsy will establish the diagnosis.
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9 Cellulitis & Other Bacterial Skin Infections

Donald B. Middleton, MD

KEY POINTS

e Most cellulitis and other skin infections are caused by Staphylococcus aureus, which is
currently often methicillin resistant or to Streptococcus pyogenes, which remains sensitive
to first-generation cephalosporins and penicillins.

e Skin infection with organisms such as Pseudomonas aeruginosa often suggests underly-
ing bacteremia.

¢ Hospitalization is indicated for those who fail to respond to outpatient treatment, are toxic,
or have high-risk medical conditions.

. Definition. Bacterial infection of the superficial or deep layers or specialized structures of
the dermis is common. Infection may be a primary process resulting from an often trivial
breach of the skin’s surface barrier allowing bacteria to penetrate or may reflect lymphatic or
hematogenous spread from infection of another organ system. Factors facilitating infection
include primary skin diseases (e.g., eczema or psoriasis); trauma (e.g., abrasions, burns,
or bites); immunologic defects (e.g., AIDS, alcoholism, multiple myeloma, or diabetes mel-
litus); contaminated wounds (e.g., from dirty water, soil, or feces); concurrent or preexisting
viral or fungal infections (e.g., herpes simplex cold sore or athlete’s foot); bacterial in-
fection in structures contiguous to the skin (e.g., osteomyelitis, tooth abscess, or sinusitis);
circulatory dysfunction (e.g., edema or lymphedema); bacteremia (e.g., sexually trans-
mitted diseases or subacute bacterial endocarditis); pruritus (uremia); and psychologic
distress (neurodermatitis). Bacterial exotoxins enhance invasion and promote excretion of
cytokines and lymphokines that cause inflammatory warmth and erythema. Out of more than
100 different bacterial pathogens reported to produce skin infection, by far the most common
are Staphylococcus aureus or Streptococcus pyogenes. The likelihood of other organisms
depends on host factors (e.g., age or immune status), source of inoculum (e.g., human or
animal bite), and lesion morphology (e.g., erythema migrans in Lyme disease).

Il. Common Diagnoses. In the primary care setting, bacterial skin infections account for at

least 2% of ambulatory visits and are the 28th most common diagnosis in hospitalized

persons, accounting for more than 30,000 admissions per year. Common bacterial skin
infections are:

A. Superficial infection (above or into the upper dermal papillae).

1. Impetigo (Figure 9—1) is endemic in children, especially preschoolers. At least 20% of
children have one or more bouts of this infection. The incidence peaks in late summer
and early fall, when minor trauma from insect bites or abrasions promotes infection.
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FIGURE 9-1. Erythrasma (see color insert). (Credit to Dr. Richard Usatine.)

Close person-to-person contact or scratching from winter dryness, hives, chickenpox,
scabies, pediculosis, or tinea can initiate the infection and enhance spread. Epidemics
of impetigo occur occasionally, for example, infecting a whole wrestling team. Under-
lying chronic disorders such as eczema or vascular stasis ulcers promote secondary
infection. Impetigo can complicate surgical wounds.

2. Erythrasma (Figure 9-2) caused by Corynebacterium affects young men. In tropical
climates, up to 20% of men develop this often chronic infection.

FIGURE 9-2. Impetigo (see color insert). (Credit to Dr. Richard Usatine.)
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FIGURE 9-3. Cellulitis (see color insert).

B. Deep infection (epidermis and full dermal layer down into the subcutaneous fat).

1. Cellulitis (Figure 9-3) follows trauma to the skin or occurs spontaneously in the young,
elderly, diabetic, alcoholic, edematous, or immunocompromised patients. Recurrent
cellulitis is common in those with an underlying chronic, dermatologic process such as
lymphedema or eczema. Cases occur around year. Many subtypes are recognized.
For example, necrotizing fasciitis occurs most commonly in the elderly patients, a
minority of those who have diabetes mellitus or myxedema. Intravenous drug abusers
and those with malignancy, anal fissure, hemorrhoids, peripheral vascular disease, or
penetrating trauma are also at risk. Most cases are polymicrobial or caused by S pyo-
genes or S aureus. S pyogenes fasciitis often follows other iliness such as chickenpox.

2. A furuncle (boil) arises in an area prone to perspiration and friction and is most
common in adults. Obesity, immunocompromise, and self-trauma, including squeezing
a pimple, are important etiologic factors.

3. A carbuncle (Figure 9-4) usually develops in those with immunodeficiencies owing
to alcoholism or diabetes mellitus or those who self-traumatize a furuncle.

FIGURE 9-4. Carbuncle of the nose (see color insert).
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FIGURE 9-5. Folliculitis (see color insert). (Credit to Dr. Richard Usatine.)

4. Ecthyma is an ulcerated pyoderma that occurs in children or the neglected elderly
patients, often after insect bites or skin excoriation.

5. Erysipelas is common in alcoholics, diabetics, or immunocompromised hosts but
occasionally arises spontaneously in preschool children or older adults. Roughly 30%
of patients have recurrences.

C. Specialized skin structure infection (initially localized to a hair follicle, sebaceous cyst, or
sweat gland).

1. Folliculitis (Figure 9-5) develops in moist areas with traumatized hair follicles. It often
follows shaving, rubbing from tight clothing, or immersion in a hot tub and is usually
caused by Pseudomonas.

2. Sebaceous gland abscess occurs in those with repetitive sebaceous cyst trauma
from squeezing or rubbing.

FIGURE 9-6. Hidradenitis suppurativa (see color insert). (Credit to Dr. Richard Usatine.)
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TABLE 9-1. DIAGNOSING AND TREATING LESS COMMON BACTERIAL SKIN INFECTIONS

Condition Findings Treatment
Anthrax (Bacillus Painless papule progressing to vesicle to Penicillin, ciprofloxacin, or doxycycline
anthracis) ulcer over 3-5d >10d

Best diagnosed with punch biopsy of
indurated plaque

Gangrene (Clostridium Gas in wound Debride, oxygen, penicillin, or clindamycin
perfringensor mixed)

Erysipeloid (Erysipelothrix Contaminated animals or fish Erythromycin or penicillin
rhusiopathiae)

Bacillary angiomatosis Typically AIDS/HIV patient with cherry Erythromycin or doxycycline for 2 wks
(Rochalimaea henselae angiomatous or pyogenic
or R quintana) granuloma-like lesions

Chancriform lesions (venereal  Ulcerative lesions (syphilitic are painless; Based on cause
[syphilis or chancroid or chancroid are painful)
mycobacterial)

Lyme disease (Borrelia Red >5 c¢m circinate macule or target Doxycycline or amoxicillin for 14-21 d
burgdorferi) lesion at site of tick bite; similar

distant lesions occur with
hematogenous spread

Paronychia or felon Red, swollen digit tip or nail bed Warm soaks; land D for felon; clindamycin
(S aureus, S pyogenes) or amoxicillin-clavulanate

3. Hidradenitis suppurativa (Figure 9-6), a sweat gland infection, does not occur
prepubertally and usually follows axillary or groin shaving, particularly in the obese.
Men are more likely to have perianal infection, and women are more likely to have
axillary disease.

Some less common but important infections are listed in Table 9-1.

Symptoms. Most listed symptoms are common to all forms of infection.

A. Pain at the site of infection occurs with most infections, except perhaps impetigo, Lyme
disease, and erythrasma.

B. Pruritus is common in impetigo, cellulitis, folliculitis, and erythrasma. Scratching often
causes further trauma and promotes spread of infection.

C. Feverishness, chills, and malaise can develop acutely. These symptoms often reflect
invasion of deeper tissues or the bloodstream, especially with cellulitis, erysipelas, or a
carbuncle. Severely ill patients may either become septic or die. Erysipelas is especially
prone to cause high fever.

. Signs (Table 9-2). The hallmarks of infection are tenderness, swelling, redness, and warmth.

Most bacterial skin infections have a pathognomonic appearance, but some must be dis-
tinguished from allergic conditions (e.g., eczema), contact dermatitis (e.g., poison ivy), in-
sect stings, trauma, and viral or fungal infections. A red streak emanating from the rash
suggests lymphangitic spread from an infectious cellulitis. Scattered purple or red skin
papules or macules may reflect underlying bacteremia with agents such as Pseudomonas or
gonorrhea.

A. Superficial infection

1. Streptococcal impetigo presents as small vesicles with a red halo that gradually en-
large to 1 to 2 cm and develop central honey crusts. “Kissing” lesions occur where two
skin surfaces touch. Autoinoculation and multiple lesions are common, particularly
on the face. Classically, staphylococcus causes bullous lesions with little surround-
ing erythema, but it is often grown from nonbullous lesions. A varnishlike finish often
coats ruptured bullae. Underlying viral or fungal infections can be distinguished from
impetigo by the appearance of the primary lesions (the smaller vesicles of chickenpox
or the circinate raised edge and central clearing of tinea corporis).

2. Erysipelas (Figure 9-7) is a fulminating cellulitis, with a raised, demarcated edge,
and systemic fever. Seventy percent of cases are on the lower extremity, but it can
occur on the forehead, face, and abdomen. A central peau d’orange (“orange peel”)
appearance is typical.



TABLE 9-2. DIAGNOSIS AND TREATMENT FOR COMMON SKIN INFECTIONS

Class Condition Findings Treatment (Table 9-3)

Superficial infections Impetigo Small vesicles, enlarging to 1-2 cm with red halo and central Penicillinase-resistant penicillin, macrolide, or first generation
“honey” crust (strep) versus bullous lesions with minimal cephalosporin; doxycycline, trimethaprim/sulfa, clindamycin,
surrounding erythema (staph) fluoroquinolone for MRSA,; topical agents for small areas or

nasal carriage; good hygiene (avoid scrubbing)

Erythrasma Finely scaled red-brown lesions, especially in genital folds Erythromycin for 14-21 d

Deep infections Cellulitis Typically poorly demarcated Cephalosporin, fluoroquinolone, amoxicillin-clavulanate,
Warmth/erythema/tenderness azithromycin, clarithromycin, clindamycin; supportive care

(limb elevation, warm soaks, and analgesics); hospitalization, if
severely ill, immunocompromised, or gram-negative, or mixed
aerobic/anaerobic cellulitis

Erysipelas Il patient with well-demarcated erythema (70% involve lower Penicillin or erythromycin

Special skin structure

Preseptal orbital cellulitis
Postseptal orbital cellulitis
Necrotizing fasciitis

Furuncle
Ecthyma

Carbuncle
Folliculitis
Sebaceous cyst abscess

Hidradenitis suppurativa

extremity) with central peau d’orange appearance
Red, swollen, tender eyelids

Red, swollen, tender eyelids with proptosis, dysconjugate gaze,
painful eye movement

Abrupt, painful onset; ill patient with initially only mildly abnormal
skin

Hot/tender deep purulent boil.

Typically neck, axilla, buttock, thigh

Deep ulcerating lesions, especially in children or neglected elderly
patients

Conglomeration of boils, with multiple purulent sites
Red dome-shaped pustule(s) involving hair follicle(s)
Painful, warm nodule with central black punctum

Carbuncle in axilla or groin, varying from acute/tender to
chronically draining lesions

Amoxicillin-clavulanate, cefuroxime. Hospitalization, if
ill-appearing
Hospitalization for parenteral antibiotics

Multiple drug regimen.

Hospitalization for surgical debridement.

Moist heat, avoidance of squeezing, incision and drainage, if
fluctuant

Penicillin, cephalosporin; antipseudomonal, if testing warrants

Hospitalization for parenteral antistaphylococcal antibiotics and
possible incision and drainage (I and D)

Antistaphylococcal antibiotics (antipseudomonal with warm
compresses and avoidance of cosmetics, if hot-tub folliculitis).

Office I and D, packing, 24 h follow-up; possibly antistaph
antibiotics for 3-7 d

Acute: Antistrep or antistaph antibiotics, warm compress, topical
isotretinoin, avoid shaving or deodorants, surgical referral

Chronic: May respond to >3 mo of tetracycline




54 FAMILY MEDICINE

FIGURE 9-7. Erysipelas (see color insert). (Credit to Dr. Richard Usatine.)

3. Erythrasma is usually located in intertriginous areas, especially the genitals or some-
times the feet, is colored red-brown and is finely scaled. Secondary to Corynebac-
terium minutissimum invasion, it is often mistaken for Candida.

B. Deep infection

1. Cellulitis is acutely tender, red, and hot. The leading edge is not raised but can be
well defined. Propagation from a central traumatic lesion is centripetal and rapid,
often resulting in lymphangitis or lymphadenopathy. An allergic reaction is seldom as
warm, tender, or well demarcated. Infection is occasionally indolent and can spread
to regional lymph nodes, blood, fascia, or muscle, creating a life-threatening situation.
Special situations are listed below.

a. Cellulitis of the head. Preseptal orbital cellulitis (Figure 9-8), involving only the
eyelids, and postseptal orbital cellulitis, including orbital structures, both make
the eyelids red and swollen. Postseptal cellulitis presents with dysconjugate gaze,

FIGURE 9-8. Periorbital cellulitis (see color insert).
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proptosis, and painful eye movements. Cheeks that are marked by a bluish discol-
oration and woody consistency indicate facial or buccal cellulitis, often secondary
to Haemophilus influenzae type b (Hib) or pneumococcus.

b. Hand cellulitis often follows puncture wounds, such as animal bites or foreign body
insertion. Cat or dog bites may often produce infection with Pasteurella multocida.
Cellulitis of the foot or the leg often coexists with osteomyelitis in the immuno-
compromised or diabetic host.

c. Cellulitis with a tense firm portion may indicate subcutaneous abscess formation.

d. Infection caused bynecrotizing fasciitis has an abrupt, exquisitely painful onset
that evolves over 1 to 3 days from cyanosis and edema into necrosis, sometimes
accompanied by subcutaneous crepitance indicating gas-forming agents.

2. A furuncle is a localized, deep-seated, hot, tender pus-containing boil, commonly on
the neck, axillae, buttock, or thigh.

3. A carbuncle is a conglomeration of boils with suppuration and many pus-draining
ports.

C. Special skin structure infection.

1. Folliculitis produces small, red, domed-shaped pustules over the hair follicles that
can be acute or chronic.

2. Sebaceous cyst abscess is a raised, painful, hot boil in sebaceous cyst. A black dot
in the center of the lesion is a pore indicative of sebaceous gland involvement.

3. Hidradenitis suppurativa is a carbuncle of the axilla or groin involving the apocrine
sweat glands. It has a highly variable clinical course from an acute, red, tender infection
with multiple drainage sites to a chronic scarified slowly draining lesion.

V. Laboratory Tests. Most skin infections, such as impetigo or cellulitis, can be treated em-
pirically based on morphology and likely causative agents. Cultures of the leading edge
(10%—-15% positive), central abrasions (15%—-50% positive), or blood (a small % positive)
are minimally beneficial. Cultures of skin biopsies also have marginal value.

A. Cultures are warranted in certain situations.

1. Blood cultures are positive in 80% of patients with Hib and in approximately 20%
of pneumococcal cellulitis of the eye or face. Blood cultures should be obtained from
patients who are toxic or immunocompromised, who have preseptal or postseptal
orbital cellulitis, necrotizing fasciitis, diabetes, facial cellulitis, or fever with scattered
papules/macules, or who fail to respond to treatment.

2. Needle aspiration of unruptured bullae or pus from incised abscesses provides reli-
able culture data, especially with paronychia or a boil. However, cultures are unnec-
essary in most cases. Gram stain and culture are often helpful, especially in severely
ill patients.

3. Conjunctival cultures may be useful in preseptal or postseptal cellulitis.

4. Skin biopsy may help with atypical lesions. For example, anthrax is best diagnosed
with a punch biopsy of the indurated plaque.

5. Bone biopsy with culture is the definitive test to diagnose coexistent osteomyelitis.
Orthopedic consultation is required for bone biopsy, although some neuropathic pa-
tients with open wounds may have protruding fractured bone fragments that can be
removed for culture.

B. Special procedures are sometimes helpful.

1. Plain radiographs may detect tissue gas or foreign bodies, as well as bone, tooth
socket, or sinus infection.

2. Sonograms have proven value to detect underlying abscess or pus collection.

3. Magnetic resonance imaging (MRI) or computerized tomography scans can dis-
tinguish preseptal from postseptal cellulitis. MRI is useful to detect underlying oste-
omyelitis or abscess formation, especially in diabetics or immunocompromised hosts.

4. Bone scans in selected cases (diabetics with foot infection, cases of extremity cel-
lulitis that fail to improve, or trauma victims with crush injury) can detect concomitant
osteomyelitis.

5. Wood’s lamp illumination is useful in erythrasma; the infected skin fluoresces coral
red.

VI. Treatment (Tables 9-1 to 9-3). A 7- to 10-day course of antibiotics is required for nearly
all bacterial skin infections, (SOR ()) most of which can be managed as outpatient therapy.
Ordinarily, complete resolution is achievable, but recurrences are common. Therapeutic de-
cisions include whether to hospitalize or seek consultation. Toxic patients or those with mixed
aerobic and anaerobic infections, postseptal cellulitis, necrotizing fasciitis, or gram-negative
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TABLE 9-3. ANTIBIOTICS FOR SKIN INFECTIONS (USUAL COURSE 7-14 D)

Pediatric Dose Adult Dose Interval
Drug (Trade Name) Administration* (mg/kg/d)T-¥ (g/d)T (dose/day)

Penicillins
Penicillin G \% 250,000-400,000 units 8-24 million units 4
Penicillin V po 25-50 1-2 4
Amoxicillin po 20-40 0.75-1.5 3
Ampicillin po, IV, Im 25-200 1-12 4
Ampicillin-clavulanate (Augmentin) po 20-40 0.75-1.5 3
Nafcillin po, IV, Im 50-200 1-12 4
Oxacillin po, IV, Im 50-200 1-12 4
Dicloxacillin po 12.5-25 1-2 4
Piperacillin-tazobactam v Dose based on piperacillin 6-24 4-6

content; 100-300; safety

not established under

age 12y
Cephalosporins
For use against gram-positive cocci and some gram-negative agents
Cefadroxil (Duricef) po 30 1-2 1-2
Cephalexin (Keflex) po 25-100 1-4
For use against above plus

Haemophilus influenzae

Cefaclor (Ceclor) po 20-40 0.750-4 2-3
Cefprozil (Cefzil) po 15-30 0.5-2 1-2
Ceftibuten (Cedax) po 9 0.09-0.4 1
Cefuroxime axetil (Ceftin) po 20-30 or 125 or 0.5-1 2

250 mg/dose
Loracarbef (Lorabid) po 15-30 0.4-0.8 2
For use against primarily gram-negative agents and most gram-positive cocci
Cefixime (Lupin) po 8 0.4 1
Cefpodoxime (Vantin) po 10 0.2-0.8 1-2
Ceftriaxone (Rocephin) IV, IM 50-100 1-4 1-2
Other antibiotics
Erythromycin (many) po, IV 30-50 1-2 3-4
Clarithromycin (Biaxin) po 15 0.5-1 2
Azithromycin (Zithromax) po 5-10 0.5 initial, then 0.25 1
Doxycycline (many) po Over age 8y 200 2
Clindamycin (Cleocin) po, IV 10-40 0.6-2.7 3-4
Metronidazole (Flagyl) po, IV 15-30 0.75-2 3
Vancomycin (Vancocin) \% 10-15 0.5-2 1-4
Linezolid (Zyvox) po, IV 30 800-1200 2-3
Trimethaprim/sulfamethoxazole po, IV 5 mL syrup/10 kg/dose 320/1600 2

(Bactrim) (max 20 mL)

Tigecycline (Tygacil) \% Not used 0.1 initial then 0.05 2
Fluoroquinolones (over age 18 y only)
Ciprofloxacin (Cipro) po, IV Not used 0.5-1.5 2
Gatifloxacin (Tequin) po, IV Not used 0.4 1
Levofloxacin (Levaquin) po, IV Not used 0.25-0.75 1
Lomefloxacin (Maxaquin) po Not used 04 1
Moxifloxacin (Avelox) po, IV Not used 0.4 1
Ofloxacin (Floxin) po, IV 0.4-0.8 2
Topical agents
Mupirocin (Bactroban) Topical 2-5
Bacitracin (many) Topical 3-5
Retapamulin (Altabax) Topical 2

*po, oral; 1V, intravenous; IM, intramuscular.
TDosage may require adjustment in renal failure.
*Not to exceed the adult dose.



9: CELLULITIS & OTHER BACTERIAL SKIN INFECTIONS 57

cellulitis, especially Pseudomonas, or inadequate social supports are best hospitalized.

Unfamiliar lesions are best handled through consultation. Patients with preseptal cellulitis,

cellulitis of the hand, or immunocompromised status have been successfully treated as

outpatients.

A. Superficial infection
1. Impetigo is best treated with a penicillinase-resistant penicillin, macrolide, or first-

generation cephalosporin. (SOR (})) Recent studies suggest that S aureus, usually
phage group I, is a major culprit. Cephalexin seems ideal for all cases of impetigo,
but alternatives include any agent that eradicates streptococci and staphylococci, such
as clindamycin, azithromycin, clarithromycin, or amoxicillin-clavulanate. Strep-
tococcus has been reported to be resistant to erythromycin. Unfortunately methicillin-
resistant S. aureus (MRSA) is becoming much more common causing up to 50%
of cellulitis and skin abscesses in some series. Persons who fail to respond to oral
cephalosporins should be considered to have MRSA and treated appropriately (see
below). Topical agents, especially mupirocin ointment (Bactroban) (SOR () applied 3
times a day, and perhaps retapamulin (Altabax), are effective for small areas. Agents
such as hexachlorophene are not highly efficacious. With treatment, impetigo re-
sponds rapidly in more than 90% of cases; the spontaneous resolution rate is 60%
in 10 days. Glomerulonephritis or, rarely, toxic shock, may complicate streptococcal
impetigo. Scalded skin syndrome, or, rarely, toxic shock may follow staphylococcal dis-
ease. Parents and patients should be warned to look for hematuria and peeling skin
in the week following treatment. Although good hygiene is helpful, scrubbing tends to
spread infection. Eradication of nasal carriage of staphylococci or streptococci with
topical mupirocin or oral rifampin may interrupt repetitive infections.

2. Topical isotretinoin (Retin A) applied to areas of recurrent infection once a day and
doxycycline orally have proven prophylactic valve, especially for hidradenitis suppu-
rativa.

3. Erysipelas is treated with penicillins or cephalosporins and usually defervesces within
24 to 48 hours of initiation of appropriate treatment but may recur in up to 30% of cases.

4. Erythrasma is treated with macrolide antibiotics (14—21 days of erythromycin) and
topical econazole cream applied twice daily but can relapse into asymptomatic infec-
tion lasting for years.

B. Deep infection. Although the major pathogens in cellulitis are group A (rarely group
C or G) S pyogenes and S aureus, numerous other bacteria are capable of producing
cellulitis, including Hib (buccal cellulitis in young infants), S pneumoniae (preseptal or
postseptal orbital cellulitis), mouth anaerobes such as peptostreptococcus (human bites),
soil bacteria such as Clostridia (necrotizing fasciitis), P multocida (cat bites), and coliform
organisms (decubitus ulcers).

1. In selecting an antibiotic for cellulitis, likely etiologic agents, cost, and side ef-
fect profile should be considered. Cellulitis responds well to cephalosporins, flu-
oroquinolones, amoxicillin-clavulanate, azithromycin, clarithromycin, and clin-
damycin. Cephalexin, cefadroxil, cefaclor, cefuroxime, and cefixime are the most
often utilized cephalosporins, but cefixime is not effective for staphylococcus. MRSA
responds to sulfamethoxazole/trimethaprim or doxycycline. Scattered reports of
community-acquired MRSA resistance to other often used drugs (clindamycin, flu-
oroquinolones, minocycline, and doxycycline) exist. Vancomycin is warranted
for systemically ill MRSA patients. (SOR () In streptococcal disease, penicillin or
cephalexin are the drugs of choice, whereas synthetic penicillins such as oxacillin are
highly effective for both staphylococcus and streptococcus. Severely ill or immuno-
compromised patients should be broadly treated initially with a penicillin/B—lactam
combination or a third-generation cephalosporin with vancomycin until culture results
direct narrowing of the antibiotic regimen. Although no randomized controlled trials
are available, a trial of intravenous cefazolin plus oral probenecid proved equal to in-
travenous ceftriaxone in adults with moderate to severe cellulitis. Oral cephalosporin
or fluoroquinolone (contraindicated in children younger than 19 years) offers a satis-
factory alternative to prolonged hospitalization.

a. Necrotizing (“flesh-eating”) fasciitis usually reflects group A streptococcus in-
fection alone or mixed with other, usually anaerobic, bacteria. If the infection is gas
producing, Clostridia should be suspected. Necrotizing fasciitis requires hospi-
talization for surgical debridement and treatment with parental clindamycin and
penicillin. (SOR €))
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2. Supportive care includes limb elevation, moist warm soaks, and analgesics (e.g., ac-
etaminophen, aspirin, or ibuprofen in appropriate doses). However, some nonsteroidal
anti-inflammatory drugs (NSAIDs) may actually delay recovery. Patients with underly-
ing congestive heart failure, stasis ulceration, or diabetes mellitus frequently develop
recurrent cellulitis of the legs. Support stockings or Unna boot therapy may help.
Hyperbaric oxygen is of limited value for routine cellulitis but may benefit clostridial
infections.

3. Carbuncles should be treated with systemic antibiotics directed against staphylococci
(e.g.,nafcillin, cefazolin, clindamycin, orvancomycin), incision and drainage, and
hospitalization.

4. Ecthyma is treated with penicillin, a cephalosporin, or in appropriate instances an
antipseudomonal antibiotic.

C. Specialized skin structure infection

1. Recurrent folliculitis may be treated prophylactically with chronic topical antibiotics.
Normal saline compresses and avoidance of hot tubs or cosmetics help in some cases.
Sycosis barbae, a deep folliculitis of the beard, is treated with saline compresses,
topical mupirocin, or bacitracin and if recalcitrant, with oral cephalosporins for 7 to 10
days.

2. Incision, drainage, and packing alone may be adequate for sebaceous cyst abscess.
Some advise antistaphylococcal antibiotics (e.g., cephalexin) for 3 to 7 days to reduce
chance of spread.

3. Hidradenitis suppurativa is treated with antibiotics, warm compresses, referral for
surgical excision, avoidance of shaving and deodorants, topical daily isotretinion,
and occasionally prednisone, 40 to 60 mg orally daily for 5 to 10 days, to diminish
scarring. Chronic infection may respond to a tetracycline (e.g., doxycycline) orally for
>3 months.
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10 Chest Pain

George P.N. Samraj, MD

KEY POINTS

In most cases, the chest pain encountered in ambulatory primary care is not life-threatening
and is related to chest wall or gastrointestinal in origin.

Most causes of chest pain can be managed in the primary care ambulatory setting.
Missed diagnosis of coronary artery disease (CAD) is common (~20%) in the emergency
department (ED) and in primary care clinics

A careful and comprehensive history and physical examination with risk factor assess-
ment and focused testing (laboratory studies, imaging studies) uncover potentially serious
conditions, including coronary ischemic disorders or pulmonary embolism (PE).
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I. Definition. Chest pain (CP) is discomfort or pain that is experienced anywhere along the
front of the body between neck and the upper abdomen. The chest pain can be acute (<72
hours), subacute (3 days to a month), chronic (more than a month), or chronic with an acute
exacerbation and can be produced by a plethora of conditions, including cardiac, pulmonary,
musculoskeletal , upper gastrointestinal (Gl), and psychologic.

IIl. Common Diagnoses. CP is one of the most common symptoms for which patients seek
medical attention. CP is because of myriad common and non-life-threatening conditions, as
well as life-threatening conditions including myocardial infarction, aortic dissection, pneu-
mothorax, pulmonary embolism, and esophageal rupture.

A. Thirty-six to 38% of chest pain is chest wall pain (neuromusculoskeletal disorders);
20% is owing to muscle pain; 13% to costochondritis; 2% to broken ribs; and <1% each
to fibrocystic breast disease, sickle cell crisis, herpes zoster, and chest wall bruising or
trauma. Protracted cough or vomiting may contribute to chest wall syndromes. Chest wall
pain is most common in active, young men and women, especially with a history of chest
trauma or work/recreational activities involving repetitive upper extremity motion, lifting,
or range of motion extremes.

B. Gl sources account for 20% to 30 % of chest pain, including gastroesophageal reflux dis-
ease (GERD) and esophagitis (13%), achalasia and esophageal spasm (4%), dyspepsia
(1%—2%), peptic ulcer disease and gallbladder disease (1% each), and hiatal hernia,
and other esophageal motility disorders (<1% each). Factors increasing the likelihood
of a Gl source of chest pain include past history of ulcers or dyspepsia, cigarette use,
use of nonsteroidal anti-inflammatory drugs (NSAIDs), or use of other gastric irritants
(e.g., ethanol, aspirin, erythromycin, tetracycline, or alendronate). It is wise for clinicians
to specifically inquire about over-the-counter (OTC) NSAID and aspirin products, which
patients often fail to recognize and which carry similar Gl risk as prescription products.

C. Cardiovascular (CV) conditions account for approximately 20% of all CP. The most
common CV causes include angina (10%), myocardial infarction (2%—3%), unstable
angina (1.5%), cardiac arrhythmia (1%), and mitral valve prolapse (2%); CP caused
by aortic dissection or aortic aneurysm, pericarditis, and pericardial tamponade is sub-
stantially less frequent (each <1%). Heart disease is the leading cause of death for both
women and men in the United States and accounts for 29% of all deaths. Each year
over a million people in the United States suffer from myocardial infarction. The likeli-
hood of CV causes of CP increases in older patients, those with previous history of CAD
(coronary artery disease), and persons with a burden of CV risk factors, such as hyper-
tension, dyslipidemia, smoking, and diabetes. lllicit substance use, particularly cocaine,
is increasingly recognized as a contributor to acute chest pain, including Ml, especially
in younger persons, even in the absence of traditional CV risk factors. Within 1 hour of
cocaine use, risk of Ml is increased 24-fold compared to risk in nonusers.

THORACIC AORTIC DISSECTION/ANEURYSM

CP is the most common presentation of aortic dissection. Aortic dissection often presents
suddenly with an abrupt onset of unremitting excruciating, ripping or tearing, and knifelike
chest pain, radiating through to the back. Less commonly, dissection presents as less severe
nagging midchest discomfort and occasionally painlessly. Aortic arch dissection may present
with neck pain. Risk factors are hypertension, tobacco abuse, congenital aortic valvular or
ascending aortic disease, atherosclerotic inflammatory/collagen aortic disease, pregnancy;,
cocaine use. Physical examination may reveal an anxious, dyspneic patient with hypo- or
hypertension, differences between right and left arm blood pressures, absent arm or other
pulses, a harsh/holosystolic heart murmur associated with aortic insufficiency, pulsus para-
doxus, and less often, paralysis.

When dissection is suspected by clinical history, the patient should be hospitalized,
with emergent cardiothoracic surgery consult and imaging studies (e.g., chest computer-
ized tomography [CT] scan, echocardiography) to confirm the diagnosis.

PERICARDITIS

Pericarditis is because of inflammation of pericardium caused by various factors includ-
ing infections (e.g., tuberculosis, HIV, or viral), inflammatory conditions (e.g., connective
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tissue disease), malignancy (e.g., leukemia, other cancers), endocrinologic disorders (e.g.,
hypothyroidism), renal disorders (e.g., kidney failure), postMI, and medications (e.g., pro-
cainamide, hydralazine, isoniazid). Pericarditis usually presents with substernal CP that is
relieved by sitting up and leaning forward. The pain is typically pleuritic with a sharp and
stabbing character, which may radiate to the neck, shoulder, back, or abdomen. Pericarditis
pain often increases with deep breathing or lying flat, and may also increase with coughing
and swallowing. Patients may experience dyspnea, including orthopnea, fever, fatigue, anx-
iety, and cough may be seen, and heart failure secondary to tamponade may lead to lower
extremity edema.

CV examination may reveal a pericardial rub. Heart sounds may be heard as muffled
or distant. Lung examination may reveal signs of pleural effusion. Appropriate evaluations
include chest x-ray (which may reveal cardiomegaly, a bottle-shaped heart in myocardi-
tis, but sometimes is completely normal.), EKG (manifesting abnormalities in voltage and
ST-segment elevation in up to 90% of patients), CBC, cardiac enzymes, CRP (C-reactive
protein), erythrocyte sedimentation rate (ESR), blood cultures. Echocardiogram is of great
help in identification of pericardial effusion. Sometimes CT scan, magnetic resonance imag-
ing (MRI), or radionuclide scanning assists to clarify etiology and therapy. Pericardiocentesis
can be both diagnostic and therapeutic. Treatment is supportive with serial monitoring, use
of oral anti-inflammatory drugs, and treatment of underlying disease processes.

D. Psychosocial sources account for 10% to 20% of all chest pain; these include stress-
related sources (8%) and panic disorder and somatization disorder (<1% each). Chest
pain is a pain in which as many as 75% of patients with panic disorder present to the ED.
Emotional stress may also exacerbate GERD, cardiac chest pain, and asthma.

E. Five to 10% of chest pain is pulmonary, including bronchitis (2%); pleurisy (1%—2%);
pneumonia (1%); and pneumonitis, sarcoidosis, obstructive lung mass, pulmonary em-
bolus, pulmonary abscess, ruptured bullae, pneumothorax, asthma, or viral upper respi-
ratory infection (<1% each). Risk factors for bronchitis/pneumonia include chronic lung
disease, altered consciousness/impaired gag reflex, immunodeficiency, neuromuscular
disease, and thoracic cage deformity. Pneumonitis tends to occur with occupational or
other exposure to chemical irritants (e.g., farming, factory/foundry work, cleaning). Teens
who recreationally sniff chemicals are at high risk for pneumonitis. Risk factors for deep
venous thrombosis and pulmonary embolism (PE) (see sidebar) include prolonged
immobilization, pregnancy or recent delivery, pelvic or lower extremity trauma, hyperco-
agulability, estrogen use, and malignancy. (see also Chapters 23 and 42.)

PULMONARY EMBOLISM (PE)

PE presents with shortness of breath, (either active or at rest) and/or with CP worse with
deep breathing and unrelieved by rest. CP can be sharp, stabbing, or dull aching. It may
be associated with tachycardia, dyspnea, tachypnea, occasional hemoptysis, sweating, or
lightheadedness.

Physical findings range from normal to tachypnea, isolated rales, and occasionally a pul-
monary rub (an end-inspiratory rubbing sound). Pulmonary hypertension associated with PE
may produce left heart failure (fine bibasilar lung rales) or will be restricted to echocardio-
graphic or angiographic abnormalities. Clinical scoring systems (Table 10—1) can be helpful
in determining the risk for PE and the need for further testing, which should be done in the
hospital setting.

F. Although rare in the office setting, major trauma (e.g., cardiac tamponade, tension pneu-
mothorax) also produces chest pain.

IIl. Symptoms. A careful history can narrow the differential diagnosis of chest pain and should
address location and quality of pain, risk factors, exacerbating/alleviating factors, and asso-
ciated symptoms.

A. Location/quality of pain
1. Ischemic heart disease patients complain of substernal tightness, pressure, or both,
which may radiate to either arm or to the jaw, the back, or both. It may be associated
with sob, nausea, vomiting, dizziness, syncope, and sweating.
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TABLE 10-1. PREDICTION RULES FOR SUSPECTED PULMONARY EMBOLISM

Geneva Score Points Wells’ Score Points
Previous pulmonary embolism Previous pulmonary embolism
or deep vein thrombosis +2 or deep vein thrombosis +1.5
Heart rate >100 beats per minute +1 Heart rate >100 beats per minute +1.5
Recent surgery +3 Recent surgery or immobilization +1.5
Age (y) Clinical signs of deep vein thrombosis +3
60-79 +1 Alternative diagnosis less likely than +3

pulmonary embolism

>80 +2 Hemoptysis +1
P.Co, Cancer +1
<4.8 kPa (36 mm Hg) +2
4.8-5.19 kPa (36-38.9 mm Hg) +1
<6.5 kPa (48.7 mm Hg) +4
Clinical probability Clinical probability
Low 0-4 Low 0-1
Intermediate 5-8 Intermediate 2-6
High >9 High >7

2. Mitral valve prolapse (MVP) produces an often sudden onset of chest discomfort/pain
with palpitations.

3. Pleuritic pain is often sharp, stabbing, and localized within the left or right hemithorax
and aggravated by breathing and coughing.

4. Chest wall/muscle pain is also a sharp to dull ache and may be localized anywhere
on the chest wall.

5. Gl pain may be substernal and burning (dyspepsia/GERD) or squeezing, subster-
nal pressure (achalasia/esophageal spasm). Achalasia presents with pain behind the
sternum or midchest. Peptic ulcer and pancreatitis may present with pain in the epi-
gastrium and sometimes in the back.

6. Some psychiatric conditions present with precordial CP. Hyperventilation
presents with precordial pain associated with dyspnea, tingling and numbness of
the limbs, and dizziness, whereas depression may present with constant or intermit-
tent heaviness unrelated to activity or meals.

B. Risk factors (see Section Il.A-E.)
C. Exacerbating/alleviating factors

1. Pain from ischemic heart disease is worsened with activity or stress and alleviated
by rest or by oxygen, nitrates, or both.

2. Chest wall/muscle strain pain is worsened with arm movements or deep inspiration.
Pleuritic chest pain may also be produced or exacerbated by deep inspiration or
cough.

3. Gl pain is exacerbated by meals (particularly large meals) and supine position;
antacids, protein pump inhibitors, or histamine-2 (Hz) blockers typically alleviate this
pain. In particular, gallbladder pain is classically brought on by high-fat meals.

D. Associated symptoms

1. Nausea, dyspnea, diaphoresis, or sudden, severe overwhelming fatigue (particularly
in women) may accompany ischemic heart disease.

2. MVP may be associated with palpitations (especially when supine), lightheadedness,

dyspnea, anxiety, or headaches.

3. Cough frequently accompanies pulmonary chest pain or heart failure; fever with

productive or nonproductive cough occurs in pneumonia; insidious-onset cough with
dyspnea and occasionally fever characterizes pneumonitis.

4. Syncope and hypotension may be seen with myocardial ischemia, aortic dissection,

or PE.

5. Fatigue with CP is a presentation of ischemia.
6. Associated arrhythmia: Palpitations (e.g., owing to ventricular ectopy, atrial fibrilla-

tion) may be associated with CAD. In a patient with new onset of atrial fibrillation and
chest pain, PE should be considered as a diagnosis.

7. Gl chest pain is often associated with nocturnal/morning cough, flatus, belching,

hoarseness, halitosis, dysphagia, or odynophagia.
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8. A sensation of dyspnea, an inability to breathe deeply, or frank hyperventilation often
accompanies psychogenic chest pain. Such pain is frequently associated with other
somatic pain (chronic headaches, abdominal or pelvic pain); panic disorder may fea-
ture the foregoing, along with paresthesias, dizziness, trembling, diaphoresis, and a
sense of “impending doom.”

E. Patient characteristics:

Age, gender, ethnicity, culture, and comorbid medical conditions are pertinent in the

evaluation of CP; e.g., younger patients are less likely to have underlying CAD; women

and older individuals (>70 years) are more likely to have ‘atypical’ presentations. (SOR ()
F. Location and nature of pain

1. Ischemic pain tends to be nonlocalized, involves a larger area, and can be difficult
to describe (diffused discomfort, ill-defined area), whereas musculoskeletal and
pleuritic pain are easy to describe and localized (may point with one finger).

2. Referred pain may follow nerve distribution and is sometimes difficult to localize.

3. Radiation to both arms (left or right: left more than the right), neck, throat, lower jaw,
teeth, upper extremity, shoulders are strong predictors of myocardial ischemic pain.

G. Time of onset and duration of pain:

1. Abrupt CP of great intensity is more common with PE, aortic dissection, or
pneumothorax; myocardial ischemic pain (and esophageal disease) is usually more
gradual, with crescendo intensity over time.

2. Persistent pain of longer duration (days) without progression is associated with
functional disease.

3. Fleeting pain, lasting only a few seconds is unlikely to be ischemic. Similarly,
enduring pain (weeks) is probably not ischemic in origin Ischemic pain, although it
may occur at any time, is disproportionately frequent in the early morning hours.

4. Cold weather, emotional stress, or sexual activities are commonly recognized
triggers for myocardial ischemia.

IV. Signs. Important aspects of the focused physical examination in all patients with chest pain

include general appearance and vital signs, palpation (chest wall and epigastrium), and

cardiopulmonary auscultation.

A. General appearance/vital signs. Those with acute cardiac ischemia (crescendo
angina or MI) and those with panic/anxiety may appear anxious and dyspneic; ischemic
heart disease may also cause hyper- or hypotension and diaphoresis; panic/anxiety
may cause tremor.

B. Palpation
1. In chest wall pain, opposed movement or palpation of affected muscles or ligaments

reproduces pain, while palpation of the costochondral junction (especially of the third

and fourth ribs) reproduces costochondral chest wall pain. Chest wall tenderness
may be present in patients suffering from myocardial ischemia. Herpes zoster is asso-
ciated with rash and hyperalgesia; pain may precede the rash of zoster; uncommonly,
zoster pain may occur without rash.

2. Gl pain may be associated with midepigastric tenderness.

C. Auscultation
1. Cardiac auscultation in ischemic heart disease may be normal or may reveal a

new murmur or Sz or S, gallop; in MVP, auscultation classically reveals a mid-to-late

systolic click and a late systolic murmur.
2. Pulmonary auscultation

a. Pleuritic pain may feature a friction rub, an end-inspiratory sound consistent with
the rubbing of one’s hand against rubber.

b. Findings in pneumonia include localized rales, egophony (“e” to “a” changes), and
expiratory sounds such as wheezes or more course rhonchi, which may decrease
or be brought out by coughing.

c. Pneumonitis may be accompanied by fine bibasilar rales.

Laboratory Testing (Figure 10—1). When a common cause of chest pain is highly probable

based on focused history and examination (e.g., chest wall pain or costochondritis), further

testing is unnecessary and treatment can be initiated. Further testing is necessary when the
etiology or severity of the chest pain remains unclear after focused history and examination,
as is often the case with ischemic heart and pulmonary diseases.

A. Hematologic tests
1. Complete blood count may show leukocytosis and left shift with bacterial pneumo-

nia and lymphocytosis with viral pneumonia or reduced haemoglobin suggestive of

anemia.



Patient presents to office with chest pain

l

Focused history/examination, including risk factor assessment

/ / (sos (<t \\
Likely Likely Likely Likely Likely
cardiac chest wall gastrointestinal pulmonary psychosocial
l GEﬁD/ Possibl N

ossible ; i+
ECG tprgiggﬁo probable achalasia/ Pneumonia Pneumonitis TSH
/ \ / \ Spasm l l
Uncertain Certain CXR, sputum CXR, PFTs
MVP IHD ’
/ \ l Barium swallow €Valuate CBC
l Stable/ Unst.able/ o Proceed toor manometry
Echocardiogram  intermittent ~ persistent monitor  treatment
— ~. vs. EGD or

Uncertain High , , Helicobacter

: . ... Admit to hospital lori test

diagnosis probability for serial py

l l enzymes/
possible coronary
Stre_ss Medical angiography
testing management
vs. coronary
angiography
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2. Metabolic panel assesses kidney function (before imaging with contrast),

3. Thyroid-stimulating hormone levels may be low or undetectable in hyperthyroidism,
which may contribute to anxiety states.

4. Blood Helicobacter pylori testing can evaluate for this potential cause of refractory
dyspepsia.

. Electrocardiogram (ECG) is often normal in ischemic heart disease (IHD); in a setting

compatible with acute IHD, ST-segment elevation, or depression can assist the decision
to hospitalize.

. Chest radiography is helpful in both suspected cardiac and pulmonary causes of chest

pain.

1. Cardiomegaly may be seen in dilated cardiomyopathy because of chronic ischemic
heart disease (IHD).

2. Infiltrates may be apparent in pneumonia or pneumonitis.

a. Lobar consolidation (bacterial pneumonia) or diffused infiltrates (atypical or early
pneumonia) may occur, but they generally lag behind clinical symptoms by hours-
to-days and may be better visualized after rehydration.

b. Diffused infiltrates may also be seen in pneumonitis.

c. Pneumothorax. In tension pneumothorax, CXR may show increased thoracic
volume, ipsilateral heart border flattening, contralateral mediastinal deviation,
depression of hemidiaphragm

d. In CHF, there may be signs of fluid collection in the lungs.

e. Rib fractures may be evident.

. Stress testing

1. Exercise stress electrocardiography detects ECG changes occurring during exer-
cise and absent on resting ECG. Dramatic ST-segment changes (>2 mm), particularly
atlow workloads (i.e., <6 minutes on Bruce protocol or at <70% of age-predicted max-
imum heart rate) indicate severe IHD and the need for coronary angiography.

2. Exercise stress echocardiography allows for similar evaluation as exercise stress
ECG; however, echocardiography is preferred in certain patients, including women
and those with obesity, pendulous breasts, left ventricular hypertrophy, or previous
ECG changes (such as a bundle branch block, pacemaker, or previous Ml) preclud-
ing evaluation for ischemia using ECG alone. In addition to ECG changes, stress
echocardiography can evaluate wall motion abnormalities and ventricular ejection
fraction.

3. Pharmacologic stress testing is preferred in individuals unable to achieve adequate
heart rate through exercise; this inability may be because of severe arthritis, neurologic
or vascular disease, obesity, pulmonary disease, or simply severe deconditioning. Cat-
egorically, pharmacologic stress tests employ either coronary vasodilators (e.g., dipyri-
damole, adenosine), or agents which increase heart rate (e.g., dobutamine). Either
stressor will accentuate inadequacies on coronary flow. Since vasodilators preferen-
tially dilate the non-stenotic coronary circulation, adenosine/dipyridamole will magnify
the circulatory deficit seen under exercise by preferentially shunting flow to the non-
stenotic areas. By increasing heart rate, a pharmacologic agent (e.g., dobutamine)
simulates exercise without the patient exercising. Intravenous administration of a ra-
dioisotope (e.g., thallium, technetium-sestamibi) at the time of stress testing provides
additional information about myocardial perfusion.

. Coronary angiography, which delineates coronary artery anatomy, is the gold standard

for confirming abnormal stress testing and guiding therapy (i.e., medical versus surgical
management, including stenting and coronary artery bypass grafting).

. Pulmonary function tests (PFTs) can be helpful in patients with pulmonary chest pain

in clarifying obstructive versus restrictive disease and its severity.

. Gl studies

1. Esophageal pH probe can help confirm GERD in cases where symptoms are atypical
or cardiac evaluation is normal.

2. In known GERD, esophagogastroduodenoscopy can assess for complications or
severity of disease (e.g., Barrett’s esophagus, erosive esophagitis) and allow gastric
biopsy to diagnose infection with H pylori.

3. Upper Gl barium study allows detection of fixed anatomic esophageal lesions (e.g.,
Schatzki’s ring, tumors) and may also help detect motility disorders and hiatal hernia;
manometry increases sensitivity in detecting motility disorders.

VI. Treatment. Treatment of various cardio vascular and pulmonary conditions should

include specific management, discussion about lifestyle changes (smoking cessation,
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stressreduction, diet, sleep hygiene, lipid-lowering agents, and planned exercise discussed
based on the disease), and follow-up.
A. Chest wall pain/muscle strains

1. Treatment includes rest initially, avoidance if possible of precipitating activities, warm
moist compresses, and local ice packs after activity.

2. Oral NSAIDs (e.g., ibuprofen, 600—-800 mg with meals) may provide relief.

3. Pain that is localized (e.qg., trigger point or costochondral), disabling, and resistant to
the foregoing measures may be alleviated with an injection (e.g., wheel-and-spoke
administration of a local anesthetic, such as 0.5—-1 cc of bupivacaine or 1%—2% li-
docaine, into a trigger point, or a mixture of 0.5—1 cc local anesthetic and 0.5 cc of
Aristocort to 40 into a costochondral joint). Particularly with intercostal trigger point
injection, care must be taken to avoid pleural penetration.

B. Gl (see Chapters 19 and 82).
C. Cardiovascular

1. Acute angina or escalating unstable or crescendo angina or suspected Ml is a
medical emergency demanding immediate hospitalization for close monitoring, serial
cardiac enzymes, oxygen, nitrates, pain management, aspirin, or other anticoagula-
tion. Mortality has also been shown to be decreased through risk factor identifica-
tion/modification (e.g., lipid panel assessment and statin administration) and early
beta blockade, if not contraindicated. For myocardial ischemia management refer to
AHA 2007 guidelines. SOR )

2. Chronic stable angina (see Chapter 77).

3. MVP
a. Explanation of the diagnosis and reassurance may be sufficient in those with

minimal symptoms.
b. Those bothered with palpitations, anxiety, or chest pain may be helped by coun-
seling to minimize caffeine/ethanol intake and use of a beta-blocker (e.g., atenolol,
25-50 mg orally daily, with a gradual upward titration of dose based on symptoms
and heart rate).
c. Endocarditis prophylaxis is not indicated in MVP. (SOR ()
D. Treatment of chest pain from psychiatric disease involves addressing underlying disor-
ders (see Chapters 89, 92, and 94).
E. Pulmonary
1. Pneumonia (see Chapter 13).
2. Pleurisy may benefit from NSAIDs (see Section VI.A.2). Incentive spirometry or deep
breathing 10 to 20 times every few hours helps prevent atelectasis or secondary
pneumonia from the splinting occurring with pleuritic pain.
3. Pneumonitis
a. With normal PFTs, pneumonitis requires avoidance of precipitants and periodic
monitoring of symptoms/PFTs.

b. Symptomatic pneumonitis with abnormal PFTs generally should be evaluated and
initially managed by a pulmonologist, who may initiate oral steroids (e.g., pred-
nisone, 40—100 mg daily).
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11 Confusion

Robert C. Salinas, MD, & Heather Bartoli, PA-C

KEY POINTS

e Delirium or acute confusional state is a syndrome for which an underlying cause must be
found; it represents a true medical emergency.

e Delirium may be caused by a medical condition, drug abuse, prescription medication,
toxin, or a combination thereof.

e The elderly and those with underlying dementia are most susceptible to developing
delirium.

. Definition. Confusion is a general term that is used to describe some aspect of global cog-
nitive impairment, characterized by disorientation or inappropriate reaction to environmental
stimuli. Confusion can develop suddenly (acute) or insidiously (chronic). Dementia and other
chronic confusional states are discussed in Chapter 73. This chapter focuses on the evalua-
tion and management of delirium (acute confusional state), which is a medical term used
to describe a constellation of clinical symptoms characterized by acute onset, disturbance
in consciousness, reduced ability to focus, and impaired cognition that is often precipitated
by one or more underlying medical-related causes (Table 11-1).

Il. Common Diagnoses. It is thought that up to 35% of elderly patients age 65 years and older

and who are admitted to the hospital from the emergency department meet the criteria for

delirium. In addition, all postoperative patients and hospitalized elderly patients are also at
risk of developing delirium. Delirium increases length of hospital stay, increase morbidity
and mortality, and likelihood of being discharged to a long-term institution. (SOR ()) Table

11-2 highlights risk factors for development of delirium; vulnerable populations particularly

at risk include (1) the elderly, because of sensory/cognitive impairment, underlying chronic

illness, polypharmacy, and possibly changes in the synthesis of neurotransmitters (e.g.,

acetylcholine and dopamine) felt vital to attention, learning, and memory; (2) abusers of

ethanol and illicit drugs (e.g., cocaine and hallucinogens), because of drug-induced imbal-
ances in neurotransmitters, such as acetylcholine, serotonin, and gamma-aminobutyric acid,;

(3) those with underlying structural brain disease (dementia, Parkinson’s disease); and

(4) the terminally ill, because of medications (e.g., opiates) and anxiety/depression/sleep

disturbance associated with disease progression. Figure 11-1 illustrates the complex inter-

play between different patient predisposing vulnerabilities and environmental insults (iatro-
genic) causing delirium, particularly in the hospital setting.

A. Specific conditions predisposing to delirium

1. General medical conditions (Table 11-3).
2. Drug intoxication, most often from cannabis, cocaine, or hallucinogens, is the most
common cause of acute confusional state in older adolescents and young adults.

a. Substance withdrawal delirium is most often caused by high doses of ethanol,
sedative hypnotics, or anxiolytic agents.

b. Substance-induced delirium is caused by exposure to toxins (e.g., carbon mono-
xide, insecticides, industrial solvents).

c. Prescription medications (Table 11-4). Delirium from prescription medication
should always be considered in the elderly, who account for approximately 36%
of all prescribed medications, some of which have centrally acting anticholinergic
properties.

3. Change in environmental setting (e.g., transfer to hospital or a new place of residence
following acute hospitalization).

4. Structural brain disease (Alzheimer’s disease, vascular dementia, Lewy body de-
mentia, Parkinson’s disease).

5. Depression. Depression coexists in more than one-third of outpatients diagnosed with
dementia and even more so in nursing home residents with dementia.

B. Conditions that often mimic delirium include dementia (Chapter 73), depression

(Chapter 92), other psychiatric disturbances, age-associated memory disorder (minimal
cognitive impairment), malingering, and factitious disorder.
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TABLE 11-1. DSM-IV CRITERIA FOR DELIRIUM

Disturbance of consciousness (i.e., reduced clarity of awareness of the environment) with reduced ability to focus,
sustain, or shift attention

Change in cognition (such as memory deficit, disorientation, language disturbance) or the development of a perceptual
disturbance that is not better accounted for by a preexisting, established, or evolving dementia

Disturbance that develops over a short period of time (usually hours to days) and tends to fluctuate over the course of
the day

Evidence from the history, physical examination, or laboratory findings that the disturbance is caused by the direct
physiologic consequences of a specific medical condition, substance intoxication, substance withdrawal, multiple
causes, causes not otherwise specified: insufficient evidence to establish a specific cause, or from other reasons such
as sensory deprivation.

I. Symptoms. In delirium, obtaining a careful history from a caregiver familiar with the patient’s

underlying medical problems, medication use including those that are prescribed, herbal or

natural products, and purchased over-the-counter, and functional independence baseline

may shed light on likely reversible causes. History details should include the following:

A. Onset and course of the confusional state (Tables 11-5 and 11-6), which clarify whether
delirium is present and its severity.

B. Risk factors (Table 11-2).

C. Chronic illnesses (Table 11-3).

D. Drug use (Table 11-4). Specifically, commonly prescribed medications with known anti-
cholinergic activity or those that cause electrolyte disturbance.

IV. Signs. A systematic physical examination often provides clues to underlying causes of delir-

ium and in addition should include the following:
A. Evaluation of mental status
1. The Mini-Mental State Examination (MMSE) (Table 11-7) has high sensitivity and
specificity in evaluating memory loss and cognitive impairment; using a cutoff score
of 23 or less, the MMSE has a sensitivity of 87% and a specificity of 82%. The MMSE
cannot itself diagnose dementia or delirium, and results should be considered in the
context of hearing, vision problems, physical disabilities, age, educational level, and
cultural influences.
2. The Confusion Assessment Method (CAM) instrument (Table 11-5) has been used
to evaluate hospitalized patients with suspected delirium and has a sensitivity of 94%

TABLE 11-2. RISK FACTORS FOR DELIRIUM

Age ® Reduced capacity for homeostasis

Preexisting dementia

Hospitalization

® |mpairments in vision/hearing

® Age-related changes in pharmacokinetics and pharmacodynamics

® Chronic diseases

® Psychosocial precipitants such as sleep loss, sensory deprivation, sensory overload,
bereavement, or relocation

® Structural brain disease

® |mbalance of noradrenergic/cholinergic neurotransmission

® |nflammatory mechanisms

® HPA axis abnormalities

® Disrupted circadian rhythm

® Relocation

® Futhyroid sick syndrome

® Severe iliness

® Disrupted sleep—wake cycle

® Physical restraints

® Bladder catheterization

® Addition of new medications

Polypharmacy ® Drug interactions

® Additive effects

Surgical factors ® Significant intraoperative blood loss

® Hemodynamic instability
® Emergent versus elective surgery
® History of noncardiac thoracic surgery or AAA repair

History of drug abuse ® Especially alcohol, cannibis, cocaine, hallucinogens
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Predisposing Precipitating
Factors/Vulnerability Factors/Insults
High Vulnerability Noxious Insult
Severe -1 -1 Major surgery
R4
Severe illness —— -1 ICU stay

. —1— Multiple psychoactive
Multi-sensory

& : S medications
impairment
—1—  Sleep deprivation
Healthy fit | * | _
old person One dose_of §Ieepmg
[ medication
Low Vulnerability Not Noxious Insult

FIGURE 11-1. Multifactorial model for delirium. In a patient with high vulnerability (e.g., severe dementia, severe underlying
iliness, multisensory impairment), delirium may develop with a relatively benign insult (black arrow). Conversely, a patient
with low vulnerability would be relatively resistant and require multiple noxious insults before delirium would develop (dotted
arrow). (Taken from Inouye SK, Carpenter PA. Precipitating factors for delirium in hospitalized elderly person: predictive
model and inter-relationship with baseline vulnerabilities. JAMA. 1996;275:852-857.)

to 100% and specificity of 90% to 95%. The tool itself takes approximately 5 minutes
to administer and a positive diagnosis requires that both Features 1 and 2 be present,
along with either Feature 3 or Feature 4. (SOR ()

3. An agitated confusional state without focal signs may occur following head trauma.
Hyperalert confusion may result from alcohol withdrawal. A person who is excited,
hyperalert, and hallucinating may be experiencing toxicity from amphetamine, lysergic
acid diethylamide (LSD), cocaine, or phencyclidine (PCP).

B. Vital signs

1. If diastolic blood pressure is >120 mm Hg, hypertensive encephalopathy should
be considered.

2. If systolic blood pressure is <90 mm Hg, confusion may be from impaired cerebral
perfusion secondary to shock. Drug overdose, adrenal insufficiency, and hyponatremia
should also be considered.

3. Tachycardia suggests sepsis, delirium tremens, hyperthyroidism, hypoglycemia, or
an agitated, anxious patient.

4. Fever may indicate infection, delirium tremens, cerebral vasculitis, or fat embolism
syndrome. Hypothermia is defined as a core temperature (rectal or esophageal)
below 35°C (95°F) and may cause confusion.

TABLE 11-3. GENERAL MEDICAL CONDITIONS OFTEN CAUSING DELIRIUM

Metabolic disturbances Hyponatremia, hypo-/hyperkalemia, hypo-/hyperthyroidism, anemia, hypercarbia,
hypo-/hyperglycemia, dehydration, malnutrition, hypothermia, heat stroke

Neurologic Head trauma, CVA, normal pressure hydrocephalus, subdural hematoma, meningitis,
encephalitis, brain abscess, neurosyphilis, seizure disorders (ictal and postictal states)

Neoplastic Primary intracranial neoplasm, metastatic disease to the brain

Cardiovascular MI, CHF, arrhythmia, severe aortic stenosis, hypertensive encephalopathy

Pulmonary Pneumonia, COPD exacerbation, respiratory failure

Gastrointestinal Fecal impaction, intra-abdominal infection, liver failure

Urinary Urinary tract infection, urinary retention
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TABLE 11-4. DRUGS WITH ANTICHOLINERGIC PROPERTIES

Classical anticholinergics
Atropine
Scopolamine
Antidepressants
Tricyclic, i.e., Elavil, Sinequan
Antiemetics
Antihistamines
Benadryl
Antiparkinsonian
Antipsychotics
Antispasmodics
Gastrointestinal, i.e., Bentyl, Levsin
Urinary tract, i.e., Ditropan
Muscle relaxants
Prednisolone
Cimetidine

TABLE 11-5. THE CONFUSION ASSESSMENT METHOD (CAM) DIAGNOSTIC ALGORITHM*

Feature 1 Acute onset and fluctuating course

This feature is usually obtained from a family member or a nurse and is shown by positive responses
to the following questions: Is there evidence of an acute change in mental status from the patient’s
baseline? Did the (abnormal) behavior fluctuate during the day, that is, tend to come and go, or

increase and decrease in severity?

Feature 2 Inattention

This feature is shown by a positive response to the following questions: Did the patient have difficulty
focusing attention, for example, being easily distractible, or having difficulty keeping track of what

was being said?

Feature 3 Disorganized thinking

This feature is shown by a positive response to the following question: Was the patient’s thinking
disorganized or incoherent, such as rambling or irrelevant conversation, unclear or illogical flow of
ideas, or unpredictable switching form subject to subject?

Feature 4 Altered level of consciousness

This feature is shown by any answer other than “alert” to the following question: Overall, how would
you rate this patient’s level of consciousness? (Alert [normal], vigilant [hyperalert], lethargic
[drowsy, easily aroused], stupor [difficult to arouse], or coma [unarousable])

*The diagnosis of delirium by CAM requires the presence of features 1 and 2 and either 3 or 4.
Reproduced with permission from Inouye SK, Van Dyck CH, Alessi CA, et al. Clarifying confusion: the confusion assessment

method. Ann Intern Med. 1990;113(12):947.

TABLE 11-6. FEATURES OF DELIRIUM AND DEMENTIA

Feature Delirium Dementia

Onset Abrupt Insidious

Duration Acute illness, generally days to weeks Chronic illness, characteristically progressing over
years

Reversibility Usually reversible Usually irreversible, often chronically progressive

Orientation Disorientation early Disorientation later in the illness, often after months
or years

Stability Variability from moment to moment, Much more stable day to day (unless superimposed

Physiologic changes
Consciousness

Attention span
Sleep—wake cycle

Psychomotor changes

hour to hour, throughout the day
Prominent physiologic changes
Clouded, altered, and changing level of
consciousness
Strikingly short attention span
Disturbed sleep—wake cycle with
hour-to-hour variation
Marked psychomotor changes
(hyperactive or hypoactive)

delirium develops)
Less prominent physiologic changes
Consciousness not clouded until terminal

Attention span not characteristically reduced

Disturbed sleep—wake cycle with day—-night reversal,
but not hour-to-hour variation

Psychomotor changes characteristically late (unless
superimposed depression)
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TABLE 11-7. MINI-MENTAL STATE EXAMINATION (MMSE) SAMPLE ITEMS

Orientation to Time
“What is the date?”
Registration
“Listen carefully. | am going to say three words. You say them back after | stop.
Ready? Here they are. ..
APPLE (pause), PENNY (pause), TABLE (pause). Now repeat those words back to me.” [Repeat up to 5 times, but
score only the first trial.]
Naming
“What is this?” [Point to a pencil or pen.]
Reading
“Please read this and do what it says.” [Show examinee the words on the stimulus form.]
CLOSE YOUR EYES

Reproduced by special permission of the Publisher, Psychological Assessment Resources, Inc., 16204 North Florida Avenue,
Lutz, Florida 33549, from the Mini Mental State Examination, by Marshal Folstein and Susan Folstein, Copyright 1975, 1998,
2001 by Mini Mental LLC, Inc. Published 2001 by Psychological Assessment Resources, Inc. Further reproduction is
prohibited without permission of PAR, Inc. The MMSE can be purchased from PAR, Inc. by calling (813) 968-3003.

5. Tachypnea suggests hypoxia. A patient with chronic obstructive lung disease receiving
fractional inspiratory oxygen >0.28, may be confused from hypercarbia.
C. Eye examination
1. Papilledema suggests hypertensive encephalopathy or an intracranial mass.
2. Dilated pupils suggest sympathetic outflow, which is common with delirium tremens.
Pinpoint pupils suggest narcotic excess or constricting eye drops.
D. Other findings
1. Bibasilar crackles on lung auscultation indicate pulmonary edema with potential
accompanying hypoxia secondary to heart or lung disease.
2. Acute confusion, ataxia, bilateral sixth-nerve palsy, and diarrhea suggest
Wernicke-Korsakoff encephalitis.

V. Laboratory Tests. Unless the cause of the acute confusional state is obvious from the

history and physical examination, further diagnostic testing is important.

A. Initial workup may include complete blood cell count with differential; erythrocyte sed-
imentation rate; serum chemistry profile, magnesium, and calcium; toxicologic screen
of urine, blood, or both; urine analysis; chest x-ray; electrocardiogram; and serum drug
levels of prescribed medication as indicated.

B. Alumbar puncture should be considered in any delirious patient for whom the possibility
of bacterial or viral meningitis is entertained. Relative contraindications include rapid
improvement in the patient’s clinical status and concerns about increased intracranial
pressure from a mass lesion.

C. An electroencephalogram may identify partial complex seizures disorder, metabolic
encephalopathy, or sedative use and should be considered in patients suspected of
these disorders.

D. Computerized tomography (CT) of the head is the method of choice for the initial evalu-
ation of confused obtunded patients to rule out subdural hematoma, epidural hematoma,
stroke, cerebral abscess, or neoplasm. Repeat CT after 24 to 48 hours should be done
if acute infarct is suspected. Magnetic resonance imaging with magnetic resonance ar-
teriography may be useful to rule out chronic subdural hematoma, regional blood flow
abnormalities, or aneurysm.

E. Additional tests to consider are arterial blood gas analysis, blood cultures, serum am-
monia levels, liver function studies, thyroid function tests, cortisone levels, antinuclear an-
tibodies, serum protein electrophoresis, serum By, and folate levels, syphilis test (VDRL),
serum and urine osmolality, HIV titer, and urine tests for heavy metals and metanephrines.

Treatment

A. General principles. Patients with delirium should usually be hospitalized for identification
and management of underlying causes. Terminally ill hospice patients with delirium may
be managed at home or an inpatient hospice setting, depending on patient and family
desires. Principles of management include the following:

1. Supportive care. Supportive care while workup progresses includes a quiet private
room with familiar objects, presence of a family member, and maintenance of a normal
sleep—wake pattern.

VI
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2. Drug therapy. Agitation and behavioral problems posing harm to the patient or others

may require the use of neuroleptic agents for sedation. When considering such med-

ication, the goal should be control of dangerous behavior, while avoiding excessive

sedation.

a. Haloperidol. A recent Cochrane review suggests that low-dose haloperidol (0.25—
2 mg) given intramuscularly may be helpful in the urgent setting. Occasionally,
maintenance doses of haloperidol (0.25-0.5 mg orally 2 or 3 times daily) may be
used to control agitation while the underlying cause of delirium is determined and
treated. (SOR ()

b. Some of the newer atypical neuroleptic agents may be reasonable options and can

also be used for maintenance purposes. In such cases, risperidone (0.5 mg orally
twice daily up to 4-6 mg daily) can be used for agitation.

c. Paradoxical physiologic reactions can occur with any of these medications

through anticholinergic properties and can worsen extrapyramidal symptoms.

d. Benzodiazepines may be useful in delirium from ethanol withdrawal. If a benzo-

diazepine is used, lorazepam (Ativan) is usually the drug of choice because of
its relatively short half-life. However, this too can paradoxically worsen agitation in
patients with preexisting dementia.

e. In hospice patients, the foregoing medications may be of benefit in treating con-

fusion; treatment of pain, anxiety, and depression may also be indicated. However,
forgoing a search for a reversible underlying cause of the delirium may be appro-
priate in the terminally ill.

. Open communication. Open communication with family members about suspected
causes and prognosis of the delirium is essential as caregivers may experience great
distress in observing behavioral changes associated with cognitive impairment.

B. Treatment of specific conditions (see Chapters 73 and 92).

C. Prevention. Understanding that intrinsic and extrinsic factors may predispose patients
in certain age groups to delirium will help develop preventive strategies. The incidence
of delirium may be decreased by limiting polypharmacy in the elderly, closely monitoring
drug usage by the elderly, and recognizing prodromal symptoms of insomnia, nightmares,
fleeting hallucinations, and anxiety. (SOR ()
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12 Constipation
Allen R. Last, MD, MPH, & Jonathan D. Ference, PharmD, BCPS
KEY POINTS

e Constipation can represent many things to different patients but generally is defined as
infrequent bowel movements or straining to achieve a bowel movement.

e The presence of hematochezia, family history of colon cancer or inflammatory bowel
disease, anemia, positive fecal occult blood testing, weight loss, persistent constipation
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unresponsive to treatment, and new onset constipation in patients older than 50 years of
age requires a diagnostic evaluation.

Those without warning symptoms can be treated empirically with lifestyle modification
such as dietary fiber, exercise and hydration, and medications when necessary.

. Definition. Constipation is either the actual or perceived difficulty with defecation. This can

be from infrequent stools or difficult passage of stool or both. Classically, constipation has
been defined as having three or fewer bowel movements per week. Often patients report
being constipated in spite of having more than three bowel movements and usually have
some problem with the passage of stool. The American College of Gastroenterology Chronic
Constipation Task Force defines constipation as “unsatisfactory defecation characterized by
infrequent stools, difficult stool passage or both. Difficult stool passage includes straining, a
sense of difficulty passing stool, incomplete evacuation, hard/lumpy stools, prolonged time
to stool, or need for manual maneuvers to pass stool.” Chronic constipation should include
some combination of these symptoms for at least 3 of the previous 12 months.

. Common Diagnosis. Constipation is a common problem in Western cultures with 15% of the

population reporting these symptoms at any given time. It is reported more commonly among

women, elderly, non-caucasian ethnicity, individuals from lower socioeconomic groups and

those living in northern states and rural areas. It results in 2.5 million office visits to physicians
and 92,000 hospital admissions annually in the United States. Nearly 5% of all pediatric office
visits are for constipation.

Constipation can be categorized as normal-transit constipation, slow-transit constipation,
and pelvic floor dysfunction constipation.

A. Normal-transit constipation (also called “functional constipation”) is the most common
form. These patients have normal stooling frequency but perceive constipation because of
symptoms of bloating, abdominal pain, and hard stools. Causes include poor fiber intake,
dehydration, physical inactivity, motility disorders such as irritable bowel syndrome, and
suppressing the defecation reflex, as sometimes seen in children who have had previous
painful experiences with bowel movements.

B. Slow-transit constipation is typically seen in young women, often beginning with the
onset of puberty. These patients often have fewer high-amplitude peristaltic waves than
patients without constipation, resulting in colonic contents not being advanced effectively.

C. Pelvic floor dysfunction constipation results from abnormal anal sphincter tone or
pelvic floor muscle tension and contraction. Stool accumulates in the distal colon normally,
but patients are unable to relax the perineum and anal sphincter to allow for the passage
of stool normally. Risk factors include multiparity, perineal surgeries and a prolonged
history of straining to stool.

D. Secondary causes should be considered in the diagnosis of constipation (Table 12—-1).
Included among the secondary causes are medications (Table 12—2), mechanical or
anatomical obstruction (rectoceles, cancers, and postsurgical scarring), metabolic de-
rangements (hypothyroidism, diabetes mellitus, and hypercalcemia), myopathies (amy-
loidosis and scleroderma), neuropathies (Parkinson’s, multiple sclerosis, cerebrovascular
events), and other conditions.

Hirschsprung’s disease should be considered in any neonate that does not have a
bowel movement within 48 hours of birth. It is typically diagnosed in newborns, but if not
identified until infancy often presents with abdominal bloating, pencil-thin stools, failure to
thrive, and bilious vomiting. The rectum will be empty on examination. A delay in diagnosis
can lead to enterocolitis (fever, bloody diarrhea, and abdominal distension) in the second
or third month of life.

E. Fecal impaction is the presence of stool that cannot be evacuated by the patient. Pro-
longed and chronic constipation can lead to impaction. The majority occur in the rectum
and should be removed by manual disimpaction (scooping or scissoring motion of the
fingers in the rectum). Higher impactions should be loosened with enemas. Avoid oral
laxatives agents until after an impaction has been resolved. Endoscopy is sometimes
needed to remove higher impactions.

Symptoms

Athorough history is needed to rule out secondary causes and define the underlying process

when constipation does not respond to initial therapy. Symptoms suggesting constipation

include abdominal bloating and/or pain, infrequent bowel movements, straining to defecate,
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TABLE 12-1. SECONDARY CAUSES OF CONSTIPATION

Drug effects See Table 12-2
Mechanical obstruction

Colon cancer

External compression from malignancy
Strictures

Rectocele

Postsurgical changes

Megacolon

Anal fissure

Inflammatory bowel disease

Metabolic conditions

Diabetes mellitus
Hypothyroidism
Hypercalcemia
Hypokalemia
Hypomagnesemia
Uremia

Cystic fibrosis

Heavy metal poisoning

Myopathies

Amyloidosis
Myotonic dystrophy
Scleroderma

Neuropathies

Parkinson’s disease

Spinal cord injury or tumor
Cerebrovascular accident
Autonomic neuropathy
Hirschsprung’s disease
Multiple sclerosis

Other conditions

Anxiety

Depression
Somatization
Cognitive impairment
Immobility
Pregnancy

hard stools, infrequent defecation, inability to defecate at will, and sometimes nausea. The
history should elicit details about the problem such as the frequency and consistency of
bowel movements, whether straining or external manipulation is necessary to induce a
bowel movement, what attempts at treatment have been made, and the effectiveness of
these attempts. A review of systems to rule out the presence of secondary causes should
be performed. The presence of any alarm symptoms (Table12-3) should prompt a thorough
evaluation.

. Signs

A. Abdominal examination. Normal or hypoactive bowel sounds may be auscultated. Pal-
pation may reveal an abdominal mass, typically in the left lower quadrant, which repre-
sents a stool bolus or more rarely a tumor or intussusception. Serial examinations should
be performed to rule out a fixed mass.

B. Rectal examination. A careful rectal examination is often the most helpful portion of the
clinical evaluation. The perianal skin should be assessed for scars, fissures, hemorrhoids,
and fistulas. The perineum should be observed at rest and during straining to evaluate
the degree of perineal descent (1-3.5 cm is normal). A digital rectal examination should
be performed to determine sphincter tone and rule out impaction, anal strictures, and
masses. Women should be evaluated for a rectocele as a potential cause of constipation.

Laboratory tests.

A. Laboratory tests. Laboratory testing is only indicated if alarm symptoms are present,
including lack of response to initial therapy or if specific medical disorders are identified
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TABLE 12-2. MEDICATIONS ASSOCIATED WITH CONSTIPATION

Examples
Nonprescription medications
Sympathomimetics Ephedrine
Nonsteroidal anti-inflammatory drugs Ibuprofen, naproxen
Antacids Aluminum hydroxide, calcium carbonate
Calcium supplements Calcium carbonate/citrate
Iron supplements Ferrous sulfate/gluconate
Antidiarrheals Loperamide, bismuth salicylate
Prescription medications
Anticholinergics Benztropine, trihexylphenidate
Antihistamines Diphenhydramine
Antidepressants Tricyclics, amitriptyline
Antiparkinson agents Levodopa
Calcium channel blockers Verapamil
Antispasmodics Dicyclomine
Antipsychotics Chlorpromazine
Diuretics Furosemide
Opioids Codeine, morphine, oxycodone, hydrocodone

VL.

from the history and physical examination. Thyroid-stimulating hormone, serum elec-
trolytes, calcium, glucose, complete blood count, and urinalysis may be useful in patients
with constipation. (SOR ()

. Stool guaiac testing. Fecal occult blood testing is a quick, inexpensive screening test

for colon cancer, but suffers from a relatively high rate of false positives and negatives.

. Colonic imaging. Plain film radiographs will reliably diagnose fecal impactions, but are

less useful for routine constipation. Colonoscopy or barium enema should be pursued in
patients older than 50 years of age or in whom alarm symptoms are present. (SOR (@)

. Specialized testing. Colonic-transit testing can be measured in those with normal labo-

ratory evaluation and without structural abnormalities on colonic imaging. Normal transit
time is less than 72 hours. Anorectal manometry can measure the pressures generated
in the rectum to diagnose pelvic floor dysfunction and Hirschsprung’s disease. Balloon
expulsion testing (a balloon filled with 50cc of air or water) can reveal a defecatory dis-
order. Defecography (an expulsion of a barium enema under fluoroscopy) can evaluate
the emptying mechanism of the rectum. (SOR (®)

Treatment. Treatment of constipation should be directed by history, physical examination,
and diagnostic testing. Treatment of underlying disorders or discontinuation of offending
agents may improve constipation. When no warning symptoms are present, empiric treat-
ment should be tried initially. The basis of therapy includes nonpharmacologic therapy, such
as lifestyle modification and pharmacologic therapy if needed.

A. Lifestyle modifications may be employed alone or in addition to pharmacologic therapy.

Appropriate lifestyle modifications are the basis of maintenance of normal bowel function.
Increasing fiber, fitness, and fluids (“The 3 Fs”) are simple measures to improve bowel
function.

1. Bowel training may be a simple first-line approach. Patients should be instructed to
attempt to move their bowels at the same time each day. Optimal times to have a
bowel movement are typically after waking, eating, or physical activity. Colonic activity
is the greatest during these times. A stool diary may be helpful to record frequency,
consistency, size, and degree of straining. (SOR ()

2. Increasing dietary fiber bulk is considered a mainstay of nonpharmacologic ther-
apy. Adding dietary or supplemental fiber is easy and inexpensive. The daily recom-
mended fiber intake is 20 to 30 g, but most Americans consume 5 to 10 g. Patients
shoul&iaincrease fiber by 5 g/d each week until reaching the daily recommended intake.
(SOrR ®)

3. Patients should be encouraged to be as physically active as possible as a low activity
level is associated with a twofold increased risk of constipation. (SOR (@)

4. Adequate fluid intake is considered important to maintain normal bowel motility. A gen-
eral recommendation of 32 oz of water daily may help maintain normal stool frequency.

(soR @)
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TABLE 12-3. ALARM SYMPTOMS/SIGNS REQUIRING DIAGNOSTIC EVALUATION

. Hematochezia

. Family history of colon cancer

. Family history of inflammatory bowel disease

Anemia

. Positive fecal occult blood test

. Weight loss

. Severe, persistent constipation that is not responsive to treatment
. New onset constipation in people older than 50 y.

0N U A WN =

B. Pharmacologic therapy (Table 12—-4) may be employed when nonpharmacologic mea-
sures fail. Aggressive laxative use can obscure underlying pathology; if constipation is
refractory to medical treatment, referral for further evaluation is warranted.

1. Bulk-forming agents including psyllium (natural), calcium polycarbophil, and methyl-
cellulose (synthetic) increase stool mass and soften stool consistency by absorbing
water from the intestinal lumen. Generally these agents are well tolerated, but syn-
thetic agents may cause less bloating and flatulence because they are indigestible.
However, psyllium may be more effective in increasing stool frequency than synthetic
agents. Patients should be instructed to increase daily fluid intake (up to 2-3 quarts
of water) to maintain adequate hydration. (SOR ()

2. Surfactants (stool softeners) lower surface tension and allow more water to be in-
corporated into stool. Although these agents are well tolerated, they may not be as
effective as psyllium in increasing stool frequency and are ineffective as monotherapy
in the treatment of opioid-induced constipation. Mineral oil is not routinely recom-
mended because of the potential risk of aspiration or depletion of fat soluble vitamins
A,D,E K. (SOR ()

3. Osmotic laxatives cause secretion of water into the intestinal lumen by osmotic activ-
ity. These agents may be saline laxatives (magnesium hydroxide [milk of magnesia]
or magnesium citrate and sodium biphosphate) or hyperosmolar agents (lactulose,
sorbitol, polyethylene glycol [PEG]).

a. Saline laxatives work within the lumen and are not systemically absorbed, but may
cause electrolyte disturbances within the lumen resulting in hypokalemia and salt
overload. Hypermagnesemia can result from chronic use of magnesium products,
especially in patients with renal insufficiency. There are insufficient data to make a
recommendation about the effectiveness of milk of magnesia for chronic constipa-
tion (SOR ().

TABLE 12-4. COMMON LAXATIVES

Laxative Generic Name Brand Name Adult Dosing Onset (h)
Bulk forming Bran — 25 g/d 12-72
Psyllium Metamucil 12 g qd to tid 12-72
Methylcellulose Citrucel 19 g qd-tid 12-72
Polycarbophil FiberCon, Konsyl 500 mg/d 12-72
Stool softener Docusate sodium Colace 100-200 mg/d 24-72
Docusate calcium Surfak 240 mg/d 24-72
Docusate potassium Dialose Plus 100 mg qd-tid 24-72
Salines Magnesium sulfate Epsom salt 1-2 tsp qd-bid 0.5-3
Magnesium hydroxide Milk of Magnesia 30-60 mL/d 0.5-3
Magnesium citrate Citrate of Magnesia 200 mL/d 0.5-3
Sodium phosphate Fleets phospho-soda up to 45 mL/d 0.5-3
Hyperosmolar agents Sorbitol — 30-60 mL/d 24-48
Lactulose Chronulac 30-60 g/d 24-48
Polyethylene glycol GoLYTELY, Miralax 17 g/d 0.5-4
Stimulants Bisacodyl Dulcolax, Correctol 5 mg qd-tid 6-10
Senna Senokot 8.6 mg qd-bid 6-10

Chloride channel
activators

lubiprostone

Amitiza

24 meg BID w/ food
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b. Lactulose and polyethylene glycol (PEG) are available as prescription and sor-
bitol as a nonprescription product. Poor systemic absorption of these agents often
causes flatulence and abdominal pain. Large doses of hyperosmolar agents are
frequently used to evacuate the bowel for endoscopy or surgery. Glycerin supposito-
ries are locally active when inserted in the rectum. Lactulose and PEG are effective
in improving stool frequency and consistency in patients with chronic constipation.

(SOR @))

. Stimulant laxatives are the most common products used for acute symptomatic relief.

Senna and bisacodyl exhibit their effects within hours by stimulating the colonic myen-
teric plexus, increasing motility. Bedtime administration may be beneficial in producing
a morning bowel movement. Stimulant laxatives should not be used in patients with
suspected intestinal obstruction, and research is not available to support their routine
use for the treatment of chronic constipation. (SOR ()

. Enemas are useful for evacuating the distal colon and rectum. Various agents are

used, but plain warm water suffices in most cases. Enemas are usually the treatment
of choice for fecal impactions.

. Tegaserod (Zelnorm) is effective in improving stool frequency and consistently in

patients with chronic constipation. However, the FDA requested Zelnorm’s manufac-
turer to withdraw the drug from the market because of a relationship between Zelnorm
prescriptions and increased risks of heart attack and stroke.

. Lubiprostone (Amitiza) may be beneficial in the treatment of adults with chronic

constipation refractory to other treatments. Amitiza activates small intestine chloride
channels resulting in increased intestinal secretion. Amitiza use may increase bowel
movement frequency while decreasing symptoms of bloating. Nausea occurs in one-
third of users, but no electrolyte disturbances have been observed. Administering
Amitiza with food may reduce risk of nausea. (SOR ()
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13 Cough
David Holmes, MD
KEY POINTS

The most common cause of acute cough is viral upper respiratory illness.

The most common causes of chronic cough are postnasal drainage in nonsmokers and
tobacco irritants/chronic bronchitis in smokers. Other common causes are asthma and
gastroesophageal reflux disease.

Treatment of cough is directed at underlying disease. Antibiotics are not indicated for viral
infections.

. Definition. A cough is a sudden explosive forcing of air through the glottis, occurring im-
mediately on opening the previously closed glottis. It is initiated by airway inflammation,
mechanical/chemical irritation of airways, or pressure from adjacent structures.

It takes 7 weeks for bronchial hyperreactivity to return to normal following viral upper res-
piratory illness (URI). Therefore, the following classification of cough is used: acute cough
lasts <3 weeks, subacute cough lasts 3 to 8 weeks, and chronic cough lasts >8 weeks.
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Il. Common Diagnoses. Cough is the fifth most common presenting complaint in primary
care, accounting for approximately 30 million office visits each year in the United States. At
any given time approximately 18% of people have a cough.

A. Acute cough. Common causes of acute cough are reflected in the mnemonic AAA
VIRUS—that is, Asthma exacerbation, Acute Bronchitis (almost always viral), Aspiration,
Viral URI (most common cause), Irritants (i.e., tobacco and marijuana smoke, allergens,
air pollution, dust, sulfur dioxide, nitrogen oxide, ammonia, and ozone), Rhinitis (allergic),
Uncomplicated pneumonia, Sinusitis/postnasal drainage (PND).

1. Asthma exacerbation. Nine to twelve million people in the United States have asthma
and 4000 to 5000 die each year of it. Risk factors for asthma exacerbation include
allergen exposure (i.e., mold, pollen, dust, animal danders, cosmetics); respiratory
infection; exposure to irritants (i.e., smoke); certain medications (i.e., beta-blockers,
aspirin); and psychological stress.

2. Acute bronchitis. Acute bronchitis is one of the most common diagnoses in primary
care. Up to 95% is viral—influenza (types A and B), respiratory syncytial virus, parain-
fluenza, coronavirus, and adenovirus; less common causes include Mycobacterium
pneumoniae, Bordetella pertussis, and Chlamydia pneumoniae. Risk factors for acute
bronchitis include exposure to viral URI, cigarette smoke and other irritants, and history
of chronic obstructive pulmonary disease (COPD) or lupus.

3. Aspiration. Virtually everyone aspirates what they are eating or drinking at some
point in their lives, but subsequent cough reflex protects the airway. Risk factors for
more serious aspiration include being very old or very young (younger than 3 years)
or having impaired gag or swallowing reflex.

4. Viral upper respiratory illnesses (URIs). Viral URIs are the most frequent illnesses
in humans, with a prevalence as high as 35% worldwide. Thirty to fifty percent of all
common colds are caused by rhinovirus; other causative organisms include echovirus,
coxsackievirus, influenza virus, respiratory syncytial virus, parainfluenza virus, coron-
avirus, and adenovirus. Risk factors for development of URIs include exposure to URI,
cigarette smoke, and other irritants.

5. Irritants. Cigarette smoke is the most common offending irritant; the 20% to 25% of
Americans who smoke and those breathing their smoke are at risk for this cause of
coughing. Other irritants include pollutants and allergens.

6. Allergic rhinitis. Allergies to dust mites, molds, animals, and pollen occur in 7% of
North Americans, predominantly children and adolescents. Risk factors for allergic
rhinitis include asthma, eczema, urticaria, and a family history of related symptoms.

7. Uncomplicated pneumonia. Each year there are four million cases of pneumonia in
the United States, 600,000 hospitalizations, and 75,000 deaths, making pneumonia
the sixth most common cause of death in the United States. Persons at highest risk
for pneumonia include smokers; those with chronic lung disease; the elderly; the im-
munocompromised; those with renal or hepatic failure, diabetes, or malignancy; and
those in nursing homes or hospitals. A patient’s age helps determine likely causative
organisms, i.e., <6 months: Chlamydia trachomatis, respiratory syncytial virus;
6 months to 5 years: Haemophilus influenzae; young adults: Streptococcus pneu-
moniae, Mycoplasma pneumoniae, and C pneumoniae; elderly: S pneumoniae,
H influenzae, Mycoplasma catarrhalis, and Legionella pneumophila.

8. Sinusitis/postnasal drainage (PND). Sinusitis/PND is very common in the United
States, resulting in 25 million office visits annually. Fifteen percent of sinusitis is viral;
other identified organisms include S pneumoniae (most common bacterial etiology),
H influenzae, M catarrhalis, Grp A streptococci, Staphylococcus aureus, and anaer-
obes. Risk factors for sinusitis include history of URI, allergic rhinitis, nasotracheal
or nasogastric intubation, dental infections, barotrauma (deep-sea diving, air travel),
cystic fibrosis, irritants, nasal polyps, and tumors (cause ostia obstruction).

B. Subacute and chronic cough (Table 13—1). Airway hyperresponsiveness following URI
is a common cause of subacute cough, usually resolving by 7 weeks after the URI. The
prevalence of chronic cough in the United States is 14% to 23% in nonsmoking adults
and children and much higher in smokers. Chronic cough is more common in the elderly,
school-aged children, and people exposed to air pollution in urban areas. In more than
90% of persons, chronic cough (>8 weeks) is caused by PND, asthma, smoking/chronic
bronchitis, and gastroesophageal reflux disease (GERD). Often chronic cough is caused
by a combination of diagnoses. The differential diagnosis of subacute/chronic cough is
incorporated in the mnemonic GASP YE & HACK IT UP (see Table 13-1).



TABLE 13-1. DIFFERENTIAL DIAGNOSIS OF SUBACUTE AND CHRONIC COUGH: GASP YE & HACK IT UP

Differential Diagnosis

Etiology/Mechanism of Action

Risk Factors/History

Signs per Physical Examination

Testing

Gastroesophageal reflux
disease (GERD)

Asthma

Smoking and other
environmental
irritants

Postnasal drainage
(or “upper airway
cough syndrome”)

Youth—Infants and
children

Transient loss of LES tone —
increase in acid reflux and
aspiration of gastric contents —
irritation and airway inflammation

Inflammation (mast cells infiltrate
the smooth muscle cells in the
airways) and hyperresponsive-
ness of airways resulting in
airflow obstruction

Irritation of airways

Rhinitis (allergic and nonallergic)
and sinusitis cause PND, which
is aspirated

Bacterial causes of chronic sinusitis
include Haemophilus
influenzae, Streptococcus
pneumoniae, and oral
anaerobes

Vascular anomalies most common
in infants, asthma is most
common in children. Also
common are GERD, respiratory
infections, psychogenic, Less
common is cystic fibrosis,
immunologic and fungal
disorders, Tourette’s Syndrome,
and primary ciliary dyskinesia

Chronic cough is sole symptom in up t075%;
heartburn, sour taste in back of throat, sore
throat, regurgitation, laryngitis, dysphonia,
symptoms worse with lying down, exercise,
caffeine, alcohol, acidic foods. GERD causes
chronic cough in up to 41% of adults

Nonproductive cough is sole symptom in 50%;
history of allergies and atopy, family history,
wheezing, dyspnea, chest tightness,
disturbed sleep. Symptoms exacerbated by
exercise, cold air, nighttime, allergens, and
respiratory infection.

Smoker or exposure to secondhand smoke or
other irritants, cough worse in specific
environments such as work or home; cough
>3 weeks occurs in 14%-23% of
nonsmokers

Most common cause of chronic cough in
nonsmokers; persistent URI symptoms,
history of seasonal allergies, feeling
something dripping/tickling in back of
throat, frequently clearing throat,
hoarseness, facial pain, tooth pain

Allergic: Red, itchy eyes, tearing, itching roof
of mouth, otherwise unexplained cough,
symptoms made worse by rhinitis or
sinusitis, lying down, allergens, temperature
changes, pregnancy

Wheezing, respiratory distress, persistent URI
symptoms

Usually absent, possible epigastric
tenderness

Bilateral expiratory wheezing and
prolonged expiratory phase;
respiratory distress, dyspnea,
tachypnea, use of accessory
respiratory muscles

Often absent; possible wheezing

Erythematous and swollen nasal
mucosa and turbinates, nasal
polyps, deviated nasal septum,
purulent nasal discharge, sinus
tenderness; pharyngeal
cobblestoning/postnasal drainage

Allergic: boggy nasal mucosa,
conjunctivitis, tearing

Wheezing, dyspnea, tachypnea

24-h pH monitoring (consider if
symptoms do not resolve after
3-6 mo of therapy); upper Gl
series and upper endoscopy in
those chronically symptomatic to
assess complications of GERD

PFTs (pre- and postbronchodilator
therapy); consider methacholine
challenge test, pulse oximetry,
sputum for eosinophils (should be
high), sinus CT for concomitant
sinusitis

CXR

Sinus CT

CXR (all ages), barium swallow
(infants), PFTs (children >5),
consider sinus CT, 24 h pH probe,
Sweat Chloride test, HIV/CD4,
sputum cultures, ciliary function
tests



Eosinophilic Bronchitis
(nonasthmatic)

Hyper-responsiveness of
airways after URI (or
“postinfectious cough”)

ACE inhibitors (ACEls) and
other medications

Chronic bronchitis and
COPD

Killer cancer (primary
pulmonary, Hodgkin’s
lymphoma, metastatic)

Idiopathic (or
“Unexplained”)

Tuberculosis (TB)

Eosinophilic airway inflammation,
similar to asthma, but with no
airflow obstruction or airway
hyperreactivity. Mast cells
localize within airway epithelium,
unlike in asthma where the mast
cells infiltrate smooth muscle
cells.

URI — extensive inflammation —
airway epithelial damage —
hypersensitivity of the airway
receptors to inhaled irritants

ACEI: unclear mechanism, but
accumulation of bradykinin and
prostaglandins that sensitize
cough receptors is implicated.

Beta-blockers — bronchospasm

Nitrofurantoin — pulmonary
fibrosis

Bronchial inflammation, excessive
mucous production, and
decreased ability of mucociliary
system to clear secretions

Mechanical compression of airways

It is important to make sure that the
diagnostic workup and the
treatment attempts have been
comprehensive before declaring
that a cough is unexplainable

Mycobacterium tuberculosis
infection transmitted by inhaling
airborne bacilli from a person
with active TB

Cough, but no wheeze
Exposure to allergens and occupational
chemicals

Recent URI; cough usually resolves in 3 wk but
may persist up to 7 wk

5% of those taking ACEI develop cough. Onset
of cough is usually within 2 wk of starting
suspect medication but may be delayed up
to 6 mo.

Most common cause of chronic cough in
smokers; history of smoking, 1 sputum
production, worse in morning, shortness of
breath, dyspnea on exertion, wheezing.
Chronic bronchitis is diagnosed with
productive cough for at least 3 mo/y for
2 consecutive years.

Rarely presents solely with cough; weight loss,
dyspnea, hemoptysis, history of smoking

History of TB exposure, HIV, immigration from
countries with high prevalence,
homelessness, substance abuse, in prison
or nursing home; fatigue, fever, night
sweats, weight loss, anorexia, dyspnea,
hemoptysis, pleuritic chest pain

Often absent, Lung sounds are clear

Usually absent, possible wheezing

Usually absent

Scattered rhonchi, wheezes (especially
forced expiration), crackles,
prolonged expiration or distant
breath sounds, thought lungs may
be clear, no evidence of pulmonary
consolidation

Weight loss, cachexia, fever, dyspnea

Fever, crackles near lung apices, septic
appearing extrapulmonary TB may
involve almost any organ and
produce signs related to the specific
site (such as recurrent UTIs,
adenopathy, and meningitis)

Sputum for eosinophils (should be
high), CXR (should be negative)
PFTs (should be normal)

None

None

CXR, pulse oximetry, PFTs (pre- and
postbronchodilator therapy), ABG

CXR, CT scan, MRI, bronchoscopy
with biopsy, sputum cytology

PPD, CXR, acid-fast stain, and
sputum culture (takes 2-6 wk to
be positive)

Testing for extrapulmonary TB as
directed by history and
examination.

(Continued )



TABLE 13-1. (Continued)

Differential Diagnosis

Etiology/Mechanism of Action

Risk Factors/History

Signs per Physical Examination

Testing

Uncommon causes

Pertussis

Persistent Pneumonia

Psychogenic (or “Habit
Cough”)

“A CHEST BIZ" (see text)

Inflammation of larynx, trachea,
and bronchi caused by
Bordetella pertussis

Typical: Strep pneumoniae,
Staph aureus

Atypical: mycoplasma, influenza,
Chlamydia, legionella, adenovirus

Occurs in 5.5% of pts >16 y with persistent
(average 6.5 wk) cough. Initially: URI
symptoms. 10-14 d after infected:
paroxysmal cough (bursts of coughing
during single inhalation) often ,but not
necessarily, followed by an inspiratory
“whooping”) sound posttussive vomiting.
2-12 wk: paroxysms gradually improved

Elderly and very young are at risk for typical
pneumonia. Young adults are at risk for
atypical.

QOther risks: immunocomprimised, recent
antibiotics use, comorbidities (i.e., asthma,
COPD, CHF, DM, cancer, liver and kidney
disease, etc.)

Symptoms: fever, pleuritic chest pain, myalgia,
dyspnea, fatigue, wheezing,

Children ages 6-16 y, history of school phobia,
cough is absent during sleep

Afebrile or slightly febrile, weight loss,
lung consolidation (in 20%-25% of
cases), post-tussive cyanosis

Fever >38°C (100.4°F), tachypnea,
crackles, rhonchi, wheezing,
ergophony, bronchial breath
sounds, dullness to percussion,

Normal examination, or signs of
anxiety/depression

One or more of the following (based on
clinical suspicion): echocardiogram,
BNP (CHF), HIV testing (AIDS),
fungal antibody titers (suspected
fungal infection)

PCR testing of a nasopharyngeal
specimen and serologic assays
[LOR: C]; WBC count (usually
15-20,000 and lymphocytosis
>70%)

Sputum Gram stain, culture and
sensitivity, CBC, CXR, consider
chest CT scan, HIV/CD4

No testing, but cough should improve
with psychological therapy. If it does
not, then the Dx should be
“unexplained”

ABG, arterial blood gases; BNP, B-type natriuretic peptide; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; CT, computerized tomography; CXR, chest x-ray; GERD, gastroe-
sophageal reflux disease; HIV, human immunodeficiency virus; LES, lower esophageal sphincter; MRI, magnetic resonance imaging; PCR, polymerase chain reaction; PFTs, pulmonary function tests; PPD,
purified protein derivative; pts, patients; URI, upper respiratory infection; UTI, urinary tract infection.
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1. Approximately 10 million people in the United States are infected with tuberculosis
(TB): the risk of infection increases with history of travel to orimmigration from countries
where TB is prevalent (most countries in Latin America and the Caribbean, Africa, Asia,
Eastern Europe, and Russia); African Americans and Hispanic Americans are also at
increased risk.

2. Uncommon causes are reflected in the mnemonic: cough is “A CHEST BIZ;” i.e.,
Abscess (pulmonary), CHF (congestive heart failure), Hyperthyroidism, External Audi-
tory Canal Irritation (i.e., Arnold’s reflex—cerumen or hair on the tympanic membrane
stimulating cough receptors), Sarcoidosis, Suture (retained), Tracheobronchial col-
lapse, Tourette’s Syndrome (with a cough tic), Bronchiectasis (irreversible dilation of
bronchi/bronchioles because of inflammation or obstruction), Immunodeficiency and
fungal disorders, Irritable larynx (i.e., cancer, laryngotracheomalacia), and Zenker’s
(hypopharyngeal) diverticulum.

Symptoms. Diagnosis can be made by history alone in 70% to 80% of individuals with cough.

Characteristics of cough, such as paroxysmal, barking, honking, brassy, self-propagating,

and productiveness and timing during the day, have not proved reliable in determining diag-

nosis.

A. Acute cough
1. Asthma exacerbation (see Table 13-1).

2. Acute bronchitis/COPD exacerbation. Following URI symptoms, a nonproductive
cough, becomes productive. This occurs in 90% of patients with acute bronchitis.
Cough persists <3 weeks in 50% of patients, but more than a month in 25%. Other
symptoms include wheezing, fatigue, hemoptysis, and mild dyspnea.

. In aspiration, there is sudden intractable cough, which may be accompanied by chok-
ing, vomiting, wheezing, shortness of breath, dysphagia, and acute anxiety.

. Viral URI. Viral URI features coryza, malaise, chills, rhinorrhea, fever, sore throat,
sneezing, and nasal congestion (see Chapter 55).

. With irritants, there may be few symptoms, other than cough. Chemical gas irritant
exposure may in addition cause headache, lightheadedness, or confusion.

. Rhinitis (allergic) (see Table 13-1).

. Uncomplicated pneumonia. Symptoms include fever, chills, pleuritic chest pain, dys-
pnea, and myalgia; the elderly may also or predominantly present with confusion or
delirium.

8. Sinusitis/PND. Sinusitis/PND is suggested by URI symptoms lasting >10 days, nasal
congestion, PND, maxillary or frontal headaches and purulent rhinorrhea. Fever is
uncommon.

B. Subacute/chronic cough (Table 13—1) may cause chest pain (chest wall, rib fracture),
abdominal wall pain, insomnia, hemoptysis, urinary incontinence, syncope, bloodshot
eyes (subconjunctival hemorrhage), shortness of breath (pneumothorax), headache,
social isolation, anxiety, fatigue, myalgia, and dysphonia.

a » O
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. Signs. The physical examination in patients with acute or chronic cough should focus on

temperature (higher temperature tends to indicate bacterial infection); ear canals (for
hairs/cerumen on tympanic membrane [Arnold’s reflex]); nares (for edema, drainage, polyps,
erythema); sinuses (for tenderness, possibly indicative of underlying sinusitis); oropharynx
(for cobblestoning, indicative of PND); neck (for masses/lymphadenopathy, possibly indica-
tive of infection or cancer); lungs (for localized inspiratory wheeze [foreign body or masses],
diffused expiratory wheeze [bronchospasm], basilar fine crackles [pulmonary edema], per-
cussion dullness, egophony, decreased breath sounds [pneumonia], or rhonchi [nonspecific],
though absence of these findings does not exclude lung disease); heart (for S3 [CHF], or
murmur [valvular disease]).

A. Acute cough

1. Asthma exacerbation (Table 13-1).

2. Acute bronchitis/COPD exacerbation may feature crackles, rhonchi, or wheezing
(especially with forced expiration), but often lungs are clear. Fever, injected pharynx,
or cervical lymphadenopathy may also occur. Acute bronchitis should not be diagnosed
till viral URI, asthma, and an acute exacerbation of chronic bronchitis have been ruled
out. [SOR (@]

3. Findings with aspiration may range from minimal to localized wheezing to severe
dyspnea.

4. Viral URI often features normal examination, but may present with clear rhinorrhea,
pharyngeal erythema, cervical adenopathy, low-grade fever, and clear lungs.
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. Irritants (see Table 13—1).

. Rhinitis (allergic) (see Table 13-1).

. Uncomplicated pneumonia may present with fever, tachypnea, hypoxia, cyanosis,
and evidence of pulmonary consolidation, or localized crackles or rhonchi. Atypical
pneumonia may have minimal or no lung findings. The elderly may show mental status
changes.

8. Sinusitis/PND (see Table 13-1).
B. Subacute/chronic cough (see Table 13-1).

V. Laboratory Tests. Tests are directed by history and examination findings (see Table 13—1).

In patients with acute cough, where a cause is clear, treatment can generally be initiated
without further testing. Further testing in acute cough is generally reserved for the very ill,
atypical presentations, or poor response to standard treatment (see below).

A. Hematologic tests

1. White blood cell (WBC) count assists in febrile patients to support a diagnosis
of bacterial infection (increased neutrophils) or viral infection (increased lympho-
cytes).

2. Antibody titers may be helpful in suspected fungal infection (aspergillosis, histoplas-

mosis, or coccidioidomycosis).

3. Arterial blood gases can assist assessment of hypoxemia in patients with severe

asthma, pneumonia, COPD, or other pulmonary disease.

4. Serologic testing (e.g., enzyme-linked immunosorbent assay [ELISA]) helps con-

firm suspected human immunodeficiency virus (HIV) infection.

5. B-type natriuretic peptide (BNP), a cardiac neurohormone produced by the ventri-

cles in response to ventricular volume expansion and pressure overload, may assist in
differentiating a cardiac from a pulmonary origin of cough. Levels >100 pg/mL indicate
CHF and those >480 pg/mL correlate with a nearly 30-fold increase in cardiac events
over the next 6 months. Since samples remain viable <4 hours, this test is usually
performed in the emergency department or inpatient setting.

. Pulmonary function tests (PFTs) can differentiate obstructive from restrictive disease

(asthma, COPD from sarcoid, pneumoconiosis, cystic fibrosis, respectively).
1. Pre- and postbronchodilator testing clarifies fixed compared with reversible disease
(e.g., asthma).

2. Bronchoprovocative testing with methacholine inhalation uncovers subtle reversible

airways obstruction in suspected asthmatic patients with normal or near-normal basic
PFTs. Methacholine challenge is not widely available; its specificity approaches 100%
in ruling out asthma, but its sensitivity is 60% to 80%, so positive testing does not
conclusively rule asthma in.

3. PFTs are difficult to perform in children younger than 5 years, so diagnosis in these
patients is based on history, examination, and response to treatment.

4. Peak expiratory flow rate (PEFR) testing is an office procedure helpful in quantifying
severity of airflow obstruction and response to treatment in acute asthma exacerba-
tions.

. Radlography/spemal imaging

. Chest x-ray (CXR) is helpful in evaluating for pneumonia or complicated aspiration
(localized infiltrates), bronchiectasis, COPD (hyperinflation/flat diaphragms), TB (fibro-
nodular upper lobe infiltrates, cavitary lesions, hilar adenopathy, pleural effusion), sar-
coid (hilar adenopathy), pulmonary edema/congestive heart failure (vascular conges-
tion, Kerley B-lines, perihilar infiltrates, pleural effusion, cardiomegaly). This testing
is readily available and, depending on clinical presentation/level of pretest diagnostic
certainty, should be ordered early in the evaluation of cough.

2. Barium swallow is helpful in young children with chronic cough to assess for vascular
anomalies, such as aberrant innominate artery.

3. Upper Gl series assists in evaluating those with chronic cough and poorly responsive
GERD (for hiatal hernia or complications, such as ulceration and stricture).

4. Computerized tomographic (CT) or magnetic resonance imaging (MRI) scan-
ning of the chest assists in evaluating for mass lesions of sarcoid or neoplasms in
patients whose clinical evaluation raises suspicion for these problems. CXR should
precede CT or MRI imaging. Sinus CT is the gold standard for diagnosing chronic
sinusitis and should be considered with chronic PND, recurrent episodes of sinusitis,
or pediatric asthma. Approximately 50% of children with asthma have radiographic
evidence of sinusitis, and studies have shown that treatment of sinusitis decreases
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bronchial hyperresponsiveness. Therefore, all children with asthma should be evalu-
ated for concurrent sinusitis.

5. 2D echocardiogram assesses left ventricular function and ejection fraction in sus-
pected CHF. Multigated acquisition scan (MUGA) provides a more accurate ejection
fraction than 2D Echo, but is more expensive and may not be as readily available.

D. Endoscopy

1. Referral for bronchoscopy is indicated in patients with (1) recurrent hemoptysis, (2)
CT/MRI suggesting malignancy, or (3) chronic cough and negative results on basic
clinical and testing evaluation.

2. Nasopharyngoscopy can be helpful in visualizing the turbinates/sinus ostia, pharynx,
and larynx in individuals suspected of having cough originating in these structures
(e.g., those with chronic sinusitis).

3. Esophagogastroduodenoscopy (EGD) is used to evaluate for GERD complications
(such as esophagitis, ulceration and stricture, Barrett's esophagus, and adenocarci-
noma).

E. Other tests

1. Sputum cytology may be helpful if history or CT/MRI suggest malignancy.

2. Sputum Gram stain, culture, and smears may also be used. Many eosinophils sug-
gest eosinophilic bronchitis. Gram stains of induced sputum may be useful in deter-
mining a likely cause of pneumonia. Although not useful in identifying gram-positive or-
ganisms, cultures are helpful in identifying gram-negative bacteria, penicillin-resistant
S pneumoniae, Mycobacterium species (acid-fast stain), and fungi.

3. 24-hour esophageal pH monitoring is 92% sensitive for GERD but is invasive. It
should therefore be performed only after failure of empiric GERD treatment and a
negative evaluation for asthma and sinusitis.

4. Pulse oximetry allows easy, noninvasive assessment of arterial oxygen saturation
and is helpful in monitoring severity or response to therapy in patients with asthma or
COPD.

5. Purified protein derivative (PPD) skin testing is a useful screen for pulmonary TB
and should be considered in all patients with chronic cough, especially those at high
risk. PPD needs to be read within 48 to 72 hours of placement. A test is considered
positive if the diameter of the reaction measures >5 mm for HIV-infected and other
immunocompromised individuals, >10 mm for those at high risk and >15 mm for all
others. If a PPD test is positive, a CXR should be ordered. Symptomatic patients should
be placed in respiratory isolation, pending results of a sputum smear with acid-fast
stain and mycobacterium culture. The Centers for Disease Control and Prevention no
longer recommends routine anergy testing in conjunction with PPD skin testing among
HIV-infected individuals.

6. Nasal smear may be helpful in differentiating allergic from infectious rhinitis (showing
eosinophils and white blood cells, respectively).

7. Skin testing for allergies may be helpful in clarifying the role of allergens in cough
and in evaluating severe, poorly controlled perennial allergic symptoms for possible
benefit from desensitization.

8. Polymerase chain reaction testing of a nasopharyngeal specimen is helpful in diag-
nosing pertussis in individuals with suggestive clinical findings.

9. Sweat chloride testing is necessary in evaluating children with cough and other
features suggestive of cystic fibrosis (failure to thrive, gastrointestinal abnormalities,
and recurrent infections).

VI. Treatment directed at the underlying disease is reported to be successful 80% to 95% of
the time. For most conditions, management should include hydration, humidification, and
rest. [SOR (@] If the diagnosis is initially unclear, empiric treatment for the most likely cause
may be preferable to extensive investigation, because such treatment may provide relief as
well as diagnosis (Figure 13—1). Adequate treatment is important. In one study, many pa-
tients were correctly diagnosed by their primary care physician before pulmonology referral,
but treatment was not aggressive enough to stop the cough. There is no evidence for the
use of beta-2 agonists (i.e., albuterol), leukotriene inhibitors, or inhaled steroids in treating
nonspecific cough in children or adults who do not have airflow obstruction. (SOR €))

There are no randomized, controlled studies assessing the efficacy of prescription ben-
zonatate (Tessalon Perles) compared with placebo.

Most nonprescription medications for cough of presumed viral origin are no bet-
ter than placebo. [SOR ()] However, there is some evidence that the older, sedating
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treating, use more aggressive treatment than used previously (ie, increase the dose of Rx, add more Rx, or both). If test result is negative, go on to the next test. If all
test results are negative, then refer to a pulmonologist for evaluation (including bronchoscopy) and treatment. Test sequence: Sinus CT, Pulmonary function tests,
Methacholine challenge test, 24-hr esophageal pH monitoring, Other testing to rule out less common causes of chronic cough, Refer to pulmonologist.

Diagnostic work-up & Tx for suspected
etiology & consider referral to specialist, if needed

[ Cough resolves }—»[ Consider need to continue Tx ]

FIGURE 13-1. Cough management algorithm. "or discontinue medication, such as ACEI, if that is thought to be the cause of cough. 2Tx for asthma and GERD are added, not substituted, based on the
fairly high prevalence of patients having two (23%—42%) or even three (3%—15%) causes of chronic cough. ACEI, angiotensin converting enzyme inhibitor; CT, computerized tomography; CXR, chest
x-ray; GERD, gastroesophageal reflux disease; PND, postnasal drainage; PPI, proton pump inhibitor; PPD, purified protein derivative; Rx, prescription; Tx, therapy.
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antihistamine—decongestant combination medications are useful in treating cough in
adults, but not in children. [SOR ()] Treatment should take effect within 1 week. The
newer, nonsedating antihistamines have not been shown to be efficacious in adults or
children.

Several over-the-counter products are associated with side effects, particularly in chil-
dren younger than 6 years, where some adverse effects of over-the-counter medica-
tions may be life-threatening. Reported adverse reactions of common medications include
hypertension, tachycardia, central nervous system (CNS) stimulation (agitation, psy-
chosis, seizures, insomnia), dysrhythmias and myocardial infarction (pseudoephedrine);
CNS depression and anticholinergic symptoms, tachycardia, blurred vision, agitation, hy-
peractivity, seizures, torsades de pointes (chlorpheniramine and brompheniramine);
and lethargy, stupor, hyperexcitability, abnormal limb movements, and coma (dextro-
methorphan).

If patients want to try an over-the-counter cough suppressant or expectorant (and are
older than 6 years), they can, as there may be a beneficial placebo effect. Sucking on hard
candies may have a similar effect.

A. Acute cough

1. Asthma exacerbation (see Chapter 68).

2. Acute bronchitis/COPD exacerbation (see Chapter 70). Supportive treatment for
acute bronchitis includes rest, fluids (3 to 4 L/d, especially with fever), and albuterol
inhaler if there is evidence of bronchospasm. Beta-2 agonists (i.e., Albuterol) are
not effective, if there is no bronchospasm. [SOR ()] Patients should expect to have
a cough for 10 to 14 days. Patient satisfaction with the office visit does not depend
on receiving an antibiotic, but instead on effective physician—patient communication.
Patients should be advised that antibiotics are probably not going to be beneficial
and that antibiotic treatment is associated with significant risks and side effects. To
help patients understand the viral nature of their iliness, it is helpful to refer to acute
bronchitis as a “chest cold.” Initial antibiotic prescription may be considered in patients
with significant COPD, immunocompromised patients, patients with CHF, the elderly,
and those appearing very ill or with high fever. [SOR (8] The American College of
Chest Physicians recommends considering an antibiotic if there is not at least some
improvement of the cough by day 7. [SOR ()]

3. Aspiration. Most swallowed foreign bodies are coughed up or passed through the
gastrointestinal tract without difficulty. Ten to twenty percent (especially swallowed but-
ton batteries) need intervention (laryngoscopy, bronchoscopy, esophagogastroscopy),
and 1% need surgery. Surgical removal should be considered for a foreign body distal
to the pylorus that serial abdominal plain films reveal to be unchanged in position for
>5 days.

4. Viral URI (see Chapter 55). Central cough suppressants, such as codeine and dex-
tromethorphan, are not recommended for cough caused by URI, [SOR ()] neither is
zinc. [SOR ()] However, there is some evidence that the older sedating antihistamine—
decongestant combination medications (not the newer ones) and naproxen are useful
in treating cough in adults, but not in children. [SOR ()] Antibiotics are not indicated.
If the cough does not start to improve after 1 week then another diagnosis, such as
sinusitis, should be considered. [SOR (3]

5. Irritant-related cough. Avoidance of the offending agent and smoking cessation
should be encouraged. Approximately 75% of people stop coughing within a month
of eliminating offensive exposures. (See Chapter 100 for suggestions on effective
smoking cessation techniques.)

6. Rhinitis (allergic) (see Chapter 55).

7. Uncomplicated pneumonia
a. Antibiotics for outpatient treatment of community-acquired pneumonia include a

macrolide [LOR: A] (e.g., erythromycin, azithromycin, or clarithromycin) for sus-
pected M pneumoniae or trimethoprim-sulfamethoxazole or amoxicillin clavulanate
for other causes. [SOR ()] Treatment should generally continue for 10 to 14 days,
and symptomatic improvement should occur within 2 to 3 days.

b. Supportive treatment includes antipyretics/analgesia and hydration.

c. Hospitalization may be necessary, depending on comorbidities, support at home,
and severity of iliness. Indicators of severe iliness include age older than 65 years
with multiple medical problems, altered mental status, hypoxia (O, saturation <90%
or Pao, <60 mm Hg on room air), hypercapnia (Paco, >45 mm Hg), acidosis
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8.

(arterial pH <7.35), hypotension, sepsis, multiorgan dysfunction, anemia (Hb

<9 g/dL), significant leukopenia or leukocytosis (<4000 WBC/mm? or >30,000

WBC/mm3, respectively), or multilobe densities or large pleural effusion on CXR.
Sinusitis/postnasal drainage (see Chapter 55).

B. Subacute/chronic cough

1.

HPON

10.
11.

12.

Gastroesophageal reflux disease (GERD) (see Chapter 19). Four to six weeks of
treatment with a proton pump inhibitor successfully diagnoses and treats the vast
majority of patients with GERD-related cough. [SOR )]

. Asthma (see Chapter 68).
. Smoking and other environmental irritants (see Section VI.A.5).
. Postnasal drainage (PND) (see Chapter 55). Treatment with antihistamine and de-

congestant combination alone is successful in >50% of nonsmokers with PND and
chronic cough. [SOR (3]

. Youth Underlying disease should be treated. If the cough is thought to be psychogenic,

a referral of the child and family for counseling should be considered. Children with
vascular anomalies should be referred to a vascular surgeon. In general, medications
to treat nonspecific cough in children (<15 years old) have not been shown to be
effective and are therefore not recommended. [SOR (})] However, a little improvement
has been demonstrated in children with chronic nocturnal cough who were treated
with high-dose inhaled steroids. [SOR ()] Also, a Cochrane review of two studies sup-
ported the use of antibiotics in children <7 years old with chronic cough. [SOR ()] Itis
important to discuss with parents their expectations and fears regarding their child’s
condition. Education and reassurance may be valuable in the management of cough.

[SOR @]

. Eosinophilic bronchitis (nonasthmatic). If an allergen or specific occupational expo-

sure is identified as the cause, it should be avoided. [SOR (9] Inhaled corticosteroids
have been shown to be effective. [SOR ()] If they are not effective, oral steroids should
be given. [SOR (]

. Hyperresponsiveness of airways. Hyperresponsiveness of airways persists for up

to 8 weeks after URI and resolves without treatment. Significant cough warrants trial
of a bronchodilator and an antihistamine, with addition of an inhaled steroid. [SOR ()]
If cough persists ,oral steroids [SOR ()] and/or inhaled ipratropium bromide [SOR ()]
should be used.

. Angiotensin converting enzyme (ACE) inhibitors and other medicines. ACE in-

hibitors and other medicines causing cough should be eliminated or changed (e.g.,
substituting an angiotensin receptor blocker for an ACE). Cough should resolve within
4 weeks after these changes.

. Chronic bronchitis/COPD (see Chapter 70). According to a Cochrane review of

patients with COPD exacerbations, antibiotic therapy significantly reduced short-term

mortality by 77%, treatment failure by 53%, and sputum purulence by 44%, regardless

of the specific antibiotic used. Antibiotics did not affect arterial blood gasses and peak
flows. Antibiotics are recommended to treat moderately or severely ill patients with

COPD exacerbations and a cough with purulent sputum. [LOR A] Salmeterol has

been shown to decrease symptoms of cough, sputum and shortness of breath in

patients with COPD. [SOR (3)] Codeine and dextromethorphan are recommended for
short-term symptomatic relief of cough. [SOR ()]

Killer cancer. Referral to an oncologist is indicated.

Idiopathic (or “unexplained”)—if no etiology can be determined, then options for

adults are limited to nonspecific therapies such as dextromethorphan, [SOR ()] in-

haled ipratropium [SOR ()] and/or codeine. [SOR ()] It is important to periodically
reevaluate the patient for new signs and symptoms, which may suggest an underlying
iliness.

Tuberculosis

a. Latent TB (positive PPD and normal CXR) is treated with oral isoniazid, 300 mg
daily for 9 months, with addition of oral pyridoxine (Vitamin Bg), 25 mg daily to
prevent neuropathy in those older than 35 years.

b. Active TB (positive PPD test and abnormal CXR or positive acid-fast bacilli cul-
ture/smear) requires reporting to the local health department, respiratory isolation
and multidrug therapy (e.g., oral isoniazid combined with rifampin, pyrazinamide,
streptomycin, or ethambutol). Because of variable resistance, consultation with
an infectious disease specialist for assistance in drug selection and monitoring is
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prudent. During therapy, liver function tests should be monitored in those older than

35 years or with a history of drug/alcohol abuse or liver disease.

c. To ensure compliance and effective treatment and to minimize the emergence of
resistant strains, directly observed therapy should be implemented throughout
treatment.

13. Uncommon causes. Treat according to etiology.

14. Pertussis
a. Antibiotics. Antibiotics do not alter the course of the illness, unless initiated early

in its course; however, antibiotics do prevent transmission and decrease the need

for respiratory isolation from 4 weeks to 1 week.

b. Suggested regimens
(1) Macrolide antibiotics. Macrolide antibiotics are the treatment of choice; [SOR

()] oral erythromycin, 500 mg 4 times a day in adults (40-50 mg/kg/d divided
into 4 doses in pediatric patients, with maximum of 2 g/d) for 14 days, or oral.
Side effects include nausea, vomiting, diarrhea and, in infants, pyloric stenosis.
Azithromycin, 500 mg on day 1 and 250 g on days 2 to 5 for adults (10 mg/kg/d
for 5 days in pediatric patients) are effective. It is the safest therapy for infants
younger than 1 month. [SOR ()] Clarithromycin 500 mg bid for 7 days (15 mg/kg
divided bid in pediatric patients) is also effective.

(2) Alternative regimen. Oral trimethoprim-sulfamethoxazole-DS twice daily
in adults (8 mg TMP + 40 mg SMX/kg/d divided into twice-daily doses in pe-
diatric patients) for 14 days is also effective. [SOR €))] It should be used only
in patients who are allergic to macrolides or have an intolerance to them. It is
contraindicated in women who have a term pregnancy or are breast feeding,
and in infants <2 months old.

(3) Hospitalization. Hospitalization is recommended for seriously ill patients, es-
pecially infants. [SOR (@]

c. Close household contacts should be treated with antibiotics to prevent transmis-
sion of the disease. [SOR ()]

d. Vaccine. Adolescents should receive Tdap instead of the Td booster. [SOR (3]
Adults should receive a Tdap booster one time instead of Td. [SOR (3]

15. Persistent Pneumonia (see Chapter 20). Respiratory fluoroquinolones should be
given when first-line treatments (i.e., macrolides, trimethoprim/sulfamethoxazole,
doxycycline) have failed. [LOR C]

16. Psychogenic (habit cough). Providing reassurance of normal test results can alle-
viate patient anxiety, increase patient acceptance of diagnosis, and decrease cough
symptoms. Persistent psychogenic cough warrants psychological therapy such as
counseling, behavior modification, and biofeedback. [SOC C]
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14 Dermatitis & Other Pruritic Dermatoses

Jie Wang, MD, Aleksandra Zgierska, MD, PhD, William G. Phillips, MD,
& Marjorie Shaw Phillips, MS, RPh, FASHP

KEY POINTS

e Generalized pruritus requires as specific a diagnosis and treatment plan as possible.

e Many serious systemic diseases produce generalized pruritus without skin manifesta-
tions.

e Chronic pruritus has a variety of psychological explanations and consequences.

I. Definition. Pruritus is a sensation that causes one to itch, which is a peculiar irritating
sensation in the skin that arouses the desire to scratch. Dermatitis is inflammation of the
skin, whereas dermatosis is defined as any disease of the skin in which inflammation is not
necessarily a feature.

For the purposes of this chapter, dermatitis and pruritic dermatoses will be considered in
terms of the following: (1) primary dermatoses, (2) symptoms of significant internal medical
or surgical illness, and (3) primary psychological disturbances.

Il. Common Diagnoses. Approximately 15% of all patients presenting to primary care
providers do so for care of a skin disease or lesion, and pruritic dermatoses are a sig-
nificant proportion of these. Severe and chronic pruritus may significantly affect quality of
life, including causing insomnia/daytime drowsiness, anxiety, distraction from one’s daily
social functioning, and personal embarrassment.

A. Pruritic dermatoses

1. Atopic eczema (Figure 14—1) a chronic inflammatory pruritic skin disease, is found
in approximately 7 to 24 individuals per 1000 in the United States. It affects children
and adults; however, it is more common in infancy and childhood. In 50% of affected
children, the condition persists into adulthood. According to the PRACTALL Consensus
Report, risk factors for developing and predicting the severity of the atopic dermatitis
are parental atopy, exposure to aeroallergens (pets, mites, and pollens), sensitization
to food allergens, and severity of disease in infancy.

2. Contact dermatitis (Figure 14-2) affects one in 1000 workers annually and accounts
for 50% of occupational iliness. Those particularly at risk include workers in manufac-
turing, food production, construction, machine tool operation, printing, metal plating,
and leather processing. The majority of occupational contact dermatitis is irritant-
related; however, approximately 40% of cases are believed to be allergic. Allergic
contact dermatitis is uncommon in young children and less common in deeply pig-
mented individuals.

3. Scabies (Figure 14-3) caused by the mite Sarcoptes scabiei, is an extremely common
pruritic infestation, with estimated global prevalence of 300 million. It occurs in both
genders and across all ages; it is transmitted by close skin-to-skin contact. Scabies
should always be considered when multiple family members develop an intense pruritic
rash at the same time.

4. Head lice (pediculosis capitis) affect 6 to 12 million people in the United States
annually, occur most frequently in school or day care settings, and require signif-
icant head-to-head contact for transmission. Head lice infest all levels of societal
and ethnic groups. Pediculosis pubis is usually transmitted sexually; it is often
seen in the context of venereal disease clinics and student health services. Body
lice (pediculosis humanus) are much less common than pediculosis pubis or capi-
tis and are usually seen in a setting of poor hygiene, homelessness, and crowded
conditions.

5. Lichen simplex chronicus (Figure 14—4) is more common in adults than in children; it
preferentially affects middle-aged women, atopic individuals, and those experiencing
substantial stress.

6. Lichen planus (Figure 14-5) typically begins in the fourth decade. It is associated
with a positive family history in approximately 10% of cases. It has also been linked to
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FIGURE 14-1. Atopic dermatitis (see color insert). (This photograph has been taken by and is the property of Dick Anstett,
MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

liver disease (e.g., hepatitis C) and use of certain medications, especially thiazides,
captopril, and antimalarials. It is rare in children younger than 5 years.

7. Xerosis (dry skin) is common in northern climates, particularly during the winter
months with indoor heating and low relative humidity. It is a common problem in the
elderly, but can also affect younger individuals and children. It is seen particularly in
atopic individuals, who bathe frequently (especially using soap), chemical or solvent
exposure, as well as with hypothyroidism, antiandrogen or diuretic therapy.

=

FIGURE 14-2. Contact dermatitis from dishwasher water (see color insert). (This photograph has been taken by and is the
property of Dick Anstett, MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)
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FIGURE 14-3. Scabies (see color insert). (This photograph has been taken by and is the property of Dick Anstett, MD,
MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

8. Dyshidrosis (Figure 14—6) accounts for 5% to 20% of all hand dermatitis, is more
common during spring and summer in warmer climates, and may be associated with
stress.

9. Pityriasis rosea (Figure 14-7) is seen more frequently in women than in men, and
mostly in persons 10 to 35 years old. The incidence of the disease is higher during
the colder months, and some patients have a recent history of viral upper respiratory
infection associated with fatigue, headache, sore throat, and fever.

10. Psoriasis (Figure 14-8) affects 2% of people of European ancestry. It has a presumed

autoimmune etiology and 40% of patients have a positive family history. Summer sea-
son, sunlight, and relaxation can improve psoritic lesions, while upper respiratory and
streptococcal infections, trauma to the skin, stress, and certain medications (lithium,
beta-blockers, angiotensin converting enzyme inhibitors, and indomethacin) can ex-
acerbate psoriasis. Approximately 15% of affected patients develop a seronegative
inflammatory arthritis that clinically resembles rheumatoid arthritis. Guttate psoria-
sis occurs in 2% of patients with psoriasis, typically begins before age 30 and affects
all races.

11. Dermatophyte infection is common, with 10% to 20% estimated lifetime risk of
acquisition. Tinea capitis is most common in 3- to 8-year-old boys and may occur
in epidemics. Tinea corporis is frequently seen in farmers and people who have
pets. Tinea cruris is 4 times more common in young adults and males than in other
groups. Obesity, heat, humidity, perspiration, and chafing predispose individuals to this
condition. Tinea pedis affects mostly adults (children are rarely infected) and more
males than females. Acquisition of the disease appears to depend on a susceptibility
factor.

11. Seborrhea, a chronic inflammatory skin disease (Figure 14-9) is often familial and

most commonly occurs in adult men. It can be associated with hyperandrogenicity
(e.g., polycystic ovarian syndrome, hirsutism), diabetes mellitus, sprue, Parkinson
disease, and epilepsy; seborrhea may be a symptom of human immunodeficiency
virus (HIV) infection before other more specific symptoms of this illness occur.

12. Nummular (Figure 14—10) eczema typically occurs in young adults and, less com-

monly, in children. Its etiology is unknown, although the history is often positive for
asthma or seasonal allergies, and, in the elderly, a low-protein diet.

B. Pruritus in systemic disease

1. Pruritus can be a presenting symptom of systemic disease in 10% to 50% of
elderly patients. Systemic diseases associated with pruritus include hyperthyroidism,
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FIGURE 14-4. Lichen simplex chronicus (see color insert). (This photograph has been taken by and is the property of Dick
Anstett, MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

hypothyroidism, polycythemia vera, iron deficiency, obstructive biliary disease, multiple
myeloma, HIV, lymphoma, Hodgkin disease (up to 30% of Hodgkin disease patients
present with generalized pruritus), and end-stage renal failure (severe pruritus affects
up to 25% of patients with chronic renal failure).

2. Puritic urticarial papules and plaques of pregnancy (Figure 14—-11) (PUPP) is the
most common skin condition of pregnancy, usually appearing in the late third trimester.

C. Pruritus with a prominent psychogenic component

1. Delusions of parasitosis (Figure 14—-12) are an example of a primary psychiatric
disorder with dermatologic manifestations. Those affected by this disorder experience
delusions of being infested by bugs, mites, worms or other creatures, and experience
a severe itching as a result of “infestation.” Delusions of parasitosis can be symptoms
of a primary mental health disorder (schizophrenia, psychotic depression, hypochon-
driasis, or some of the addictive disorders, such as alcohol withdrawal, amphetamine
or cocaine effects); they can also be associated with medical conditions (vitamin By,
deficiency, cerebrovascular disease, neurosyphilis, multiple sclerosis) or caused by
medication side effects (glucocorticoids) or medication-related allergic reactions.
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FIGURE 14-5. Lichen planus (see color insert). (This photograph has been taken by and is the property of Dick Anstett,
MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

FIGURE 14-6. Dyshidrotic eczema (see color insert). (This photograph has been taken by and is the property of Dick
Anstett, MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)



14: DERMATITIS & OTHER PRURITIC DERMATOSES 93

FIGURE 14-7. Herald patch, pityriasis rosea (see color insert). (This photograph has been taken by and is the property of
Dick Anstett, MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

'y

FIGURE 14-8. Psoriasis (see color insert). (This photograph has been taken by and is the property of Dick Anstett, MD,
MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)
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FIGURE 14-9. Seborrhea dermatitis (see color insert). (This photograph has been taken by and is the property of Dick
Anstett, MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

2. Localized psychogenic pruritus or localized itchiness with subsequent scratching,
without identifiable organic pathology, occurs in 9% of patients with pruritus. It typically
begins between ages 30 and 45, and is more prevalent in women (52%—-92% of pa-
tients). Depression, anxiety, and other mental health disorders can play a significant
role in the etiology of the behavior.

Ill. Symptoms. The intensity of pruritus in the pruritic dermatoses may vary from mild and
annoying to intense. All patients presenting with pruritus, especially when it is chronic and
without characteristic features of common dermatoses (Table 14—1), should be assessed for
systemic disease or psychiatric disorders (e.g., anxiety/depression, obsessive—compulsive
disorder, or somatoform disorder).

IV. Signs (Table 14-1)

A. Pruritic dermatoses. As with many dermatologic conditions, the diagnosis of most pru-
ritic dermatoses is made on the basis of pattern recognition of skin lesions. Pattern
recognition is the ability to identify a skin condition by its basic morphology, shape, size,
color, distribution and presence or absence of secondary features, such as pruritus. At
times, a particular feature of a lesion or the history of the lesion may be extremely helpful
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FIGURE 14-10. Nummular eczema (see color insert). (This photograph has been taken by and is the property of Dick
Anstett, MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

FIGURE 14-11. PUPP (see color insert). (This photograph has been taken by and is the property of Dick Anstett, MD, MPH.
Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)
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FIGURE 14-12. Delusion of parasitosis (see color insert). (This photograph has been taken by and is the property of Dick
Anstett, MD, MPH. Faculty, Family Medicine Residency of Idaho, Boise, Idaho.)

in forming a diagnosis. Examples include: (1) the presence of a “herald patch” in pityriasis

rosea, (2) the classic distribution of lichen simplex chronicus on the back of the neck,

(3) the presence of lice or nits in pediculosis, (4) the presence of mite eggs or feces in

scabies, and (5) the linear vesicles or symmetric lesions of contact dermatitis.

1. Dyshidrosis presents with many deep-seated, small, intense pruritic vesicles, most
commonly occurring on the hands and feet. These acute lesions usually last for 3 to
4 weeks and spontaneously resolve, often with associated scaling. Dyshidrosis can
recur or progress into chronic lesions that include lichenification and fissuring.

2. Pityriasis rosea generally starts as a single large patch (herald patch) followed several
days later by more lesions that often follow cleavage lines or appear in a "Christmas
tree” pattern. These oval lesions, usually with some scaling at the edges, may take 6 to
12 weeks to spontaneously resolve. Instead of characteristic truncal lesions, African
Americans may have facial or extremity lesions.

3. PUPP presents with intensely pruritic papules that usually develop on the gravid ab-
domen near the umbilical area and spreads to the thighs and extremities, sparing the
face, palms, and soles. The lesions usually resolve spontaneously within 1 week of
parturition.

B. In patients whose lesions lack the morphology of primary dermatoses (Table 14—1),
especially in the elderly, signs of underlying systemic disease (e.g., cholestasis, chronic
renal failure, lymphoma, HIV, multiple myeloma, etc.) should be carefully sought.

C. Primary psychiatric disorders. Patients with delusions of parasitosis often have a
positive “matchbox” sign: The patient brings in a matchbox or other container with bits of
excoriated skin, debris, or “insect parts” as a “proof” of infestation.

V. Laboratory Tests

A. The history and the physical examination are generally all that is necessary to correctly
diagnose common primary dermatoses. The tests listed below can be useful to confirm
a particular diagnosis.

1. Microscopic examination
a. With mineral oil. In suspected scabies, scrapings of suspected mite burrows should

be microscopically examined (with mineral oil); findings of mites, their eggs or feces
confirm the diagnosis.

b. With potassium hydroxide (KOH). In tinea, microscopic examination with KOH is
the classic test. Skin scrapings are placed on a glass slide, one or two drops of 10%
to 20% KOH are added, and the slide is heated gently to dissolve cellular material.
Hyphae or spores are characteristic of tinea.

2. Wood’s light examination is useful in the differential diagnosis of tinea capitis from
other conditions. Some forms of tinea capitis fluorensce bright yellow—green in the
Wood’s lamp light. Erythrasma, a skin condition resembling tinea and caused by
Corynebacterium minutissimum, will fluoresce red.
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TABLE 14-1. DIFFERENTIAL DIAGNOSES OF COMMON PRURITIC DERMATOSES

Diagnosis

Locations(s) Affected

Usual Morphology

Atopic eczema

Contact dermatitis

Scabies

Lice

Lichen simplex chronicus

Lichen planus

Xerosis

Dyshidrosis

Pityriasis rosea

Psoriasis

Tinea corporis

Tinea pedis

Tinea cruris

Seborrhea

Nummular eczema

Primary psychological
disorders

Localized psychogenic
pruritus

Symmetrical—cheeks/scalp/chest/
extensor (infants); lichenified
flexural/eyelids/perioral (children)
flexural hands/forearms/wrists/feet
(teen/adult)

At sites of irritant exposure; shape of
irritant (e.g., watchband)

Web spaces of fingers, hands, wrists,
axillae, buttocks, groin; facial/scalp
(infants)

Scalp, pelvic, pubic

Back of neck, shoulders, forearms,
lower legs, cheeks, perianal

Flexural wrists, scalp, trunk, ankles,
genital, buccal mucosa

Especially lower legs

Palms/web spaces (80% of patients)
Feet (10%)
Feet and hands (10%)

Chest and trunk

Symmetrical—elbows/knees/ears/
scalp/ umbilicus/gluteal cleft/
genitalia/nails

Extremities, face, trunk

Interdigital; plantar

Groin folds

Scalp, nasolabial folds, upper chest,
postauricular creases, brows,
eyelashes

Extremities

Face/scalp/trunk/arms/legs

Localized lesions (neck, trunk,
extremities)

Thickened dry plagues

Vesicles (acute)
Crusty, lichenification (chronic)

Linear vesicles, erythematous papules
Lichenified, excoriated

Nits on hairs /4" from skin (capitis/pubis)
Excoriation (body lice)
Liner excoriations, scabs, scars

Violaceous flat-topped polygonal plagues
White streaks on buccal mucosa (Wickham
striae)

Exaggerated skin lines, plaques with superficial
fissures

Burning or itching, followed by deep
(“tapioca-like”) vesicles

Initially papulosquamous oval scaly 2- to 10-cm
diameter pink “herald patch” followed by
“Christmas tree” pink, scaly oval,
salmon-colored macules on back

Sharply demarcated erythematous plaque
covered with grayish-white or silver-white
scale; pitting/thickened nails 1- to 10-mm
pink/red papules with fine scale (guttate)

Flat scaly papules spreading radially into
circinate lesion with raised scaly edge and
central clearing

Interdigital scale/fissures

Scaling plantar surface (“moccasin”)

Vesiculobullous

Radially expanding raised edge with central
clearing, slight scale

Occasional dry flakes to thick greasy scale

Diffuse erythema to 0ozing cracks

Coin-red plaques 1-5 cm diameter with minimal
scaling

Bitane excoriations because of scratching or
self-inflicted damage from cigarettes,
chemicals or sharp instruments without
evidence of underlying skin disorder

Linear excoriations, scab, scar

3. Patch testing is the classic test for allergic contact dermatitis. A patch containing the
suspected allergen is applied to the skin for 48 hours and then removed. The skin is
observed 20 minutes later for skin reaction in the “patched” area.

4. Biopsy
a. If an eczema-like lesion involves the nipple and does not subside with simple treat-

ment, biopsy should be performed to evaluate for Paget disease: More than 95%
of people with Paget disease of the nipple also have breast cancer.
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b.

C.

In cases of pityriasis, the physician should consider a serologic test or a biopsy to
rule out syphilis.
When the diagnosis is in doubt, a biopsy should always be considered.

B. When the diagnosis of a common primary pruritic dermatosis is questionable and the
above tests fail to confirm it, additional tests should be considered. Further testing is
especially indicated in the absence of reassuring factors (e.g., localized lesions, recent
travel, contacts with a person displaying similar lesions, occupational exposure), in el-
derly patients or in those with suspected underlying systemic disease. Additional tests
include thyroid-stimulating hormone, bilirubin, alkaline phosphatase, blood urea nitrogen,
creatinine, complete blood count, HIV testing and chest radiographs.

VI. Treatment. Treatment goals include (1) appropriate management of diseases causing
pruritus, (2) symptomatic relief, and (3) cosmetic improvement, if indicated.

A. General measures
1. Nonmedication measures (SOR () include some or all of the following:

a.

b.

- @

g.
h.

Bathing no more frequently than daily, for 5 to 10 minutes, using warm (not hot)
water.

Using mild soap (e.g., Alpha-Keri, Cetaphil, Dove, Nivea Cream, Oilatum, Pur-
pose, Basis) or soap-free cleansers (e.g., Cetaphil lotion, Aquanil lotion, SFC lotion,
Lowila, Aveeno cleansing), and limiting soap use to specific body areas only (e.g.,
axillae, genitals, feet, etc.).

. Patting (not rubbing) the skin during drying.
. Applying emollients within a few minutes of bathing. Emollients range from lotions

(least occlusive) to creams (most cosmetically acceptable) to ointments (most oc-
clusive, but also greasy). Additives such as urea (e.g., Carmol, Aqua Care, and
Ureacin) or lactic acid (e.g., Lac-Hydrin, Penecare) may be indicated to decrease
dryness and promote skin hydration.

. Using a humidifier during cold months.
. Soaking dry, pruritic areas in cool solution of colloidal oatmeal (Aveeno) or baking

soda.

Cutting fingernails and wearing cotton gloves during sleep (for individuals who
have difficulty controlling scratching).

Avoiding known irritants, for example, alcohol, caffeine, rubber shoes, dyed
socks, cosmetics, hairspray, or jewelry.

2. Medications. In individuals with more severe symptoms or lesions that have been
refractory to nonmedication measures (Section VI.A.1), one or a combination of the
following medications may be beneficial.

a.

Topical medications

(1) Corticosteroids (SOR () (Table 14-2)

(a) The efficacy and side effects of topical corticosteroids depend on sev-
eral factors, including steroid potency (ranging from group 1 to 7, where
1 indicates most potent), vehicle potency (ointment > cream > lotions),
anatomic area (for a given agent, the greatest penetration occurs on the
face and groin, the lowest on palms and soles), and lesion thickness (thick-
ened plaques are more resistant to treatment than thinner lesions).

(b) As a general rule, the least potent effective medication and vehicle should
be chosen first to treat the lesion; this preparation should be used for as
short a time as necessary. For example, in pediatric patients or those with
intertriginous lesions, a group 6 or 7 (the least potent) topical corticosteroid
should be prescribed; group 1 or 2 (the most potent) agents are appropriate
for thickened lesions on the palm or sole.

(c) Side effects associated with use of topical corticosteroids are mainly lo-
calized to the area of application and include skin atrophy, telangiectasia,
striae, hypopigmentation, rosacea, acne, or perioral dermatitis. The risk
of systemic side effects (e.g., cataracts, glaucoma, growth suppression in
children, Cushing syndrome, hypothalamic-pituitary-adrenal suppression,
osteoporosis, etc.) increases with the percentage of treated body surface,
duration of treatment, and potency of the steroid.

(2) Topical antihistamines (e.qg., diphenhydramine) or topical doxepin (a trycyclic
antidepressant), applied to affected areas 3 to 4 times daily (doxepin for max-
imum of 8 days), may be used to relieve pruritus. However, they may cause
allergic contact dermatitis.
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TABLE 14-2. TOPICAL STEROIDS FOR DERMATOSES
Generic Name of Product Dosing* Trade Name(s) CostT
Lowest potency
Hydrocortisone (cream, ointment, lotion) qd—qid Generic $-$%
0.5%-2.5%
2.5% cream Hytone, Synacort, etc. $5-$8$
0.5%—1% available without prescription
Dexamethasone (topical aerosol) 0.01% bid—qid Aeroseb-Dex* $$$$
Low potency
Betamethasone valerate (cream) 0.01% qd-tid Valisone Reduced Strength $58$
Fluocinolone acetonide (cream, ointment) 0.01% bid—qid Generic, Flurosyn $-$$
Synalar $$
Flurandrenolide (cream,* ointment,* lotion) 0.025% bid-tid Cordran, Cordran SP $5$$
Triamcinolone acetonide (cream, ointment, lotion, tid—qid Generic $
aerosol) 0.025%
Aristocort, Aristocort A, Kenalog $8$
High potency (for acute, self-limited dermatosis;
avoid on face)
Fluocinolone acetonide (cream) 0.2% bid—qid Synalar-HP $$8S
Fluocinonide (cream, gel, ointment, solution) 0.05% bid—qid Generic $$$
Lidex, Lidex-E $$$S
Halcinonide (cream, ointment, solution) 0.1% qd, bid-tid Halog, Halog-E $3$3
Triamcinolone acetonide (cream, ointment) 0.5% bid—qid Generic $
Aristocort, Aristocort A, Kenalog $3$5$

*Usual adult doses. Patients should be instructed to apply sparingly to skin in a light film and rub in gently.
T Average wholesale cost to the pharmacist for 15 g of ointment or cream: $, <$2; $$, $2-5; $$$, $5-10; $$$$, $10-20;

$$$$$, >$20.
¥ Available as a 58-g spray.

b. Oral medications

(1) Antihistamines The value of antihistamines in the treatment of pruritus is
mainly because of their sedative properties. (SOR (8) They may be useful as
a short-term, adjuvant therapy added to topical treatment. The newer second-
generation antihistamines are less sedating, but also less effective in controlling
pruritus when compared to older sedating agents.
(a) First-generation antihistamines are sedating and associated with de-

creased alertness and worsening of psychomotor performance. Examples
of first-generation antihistamines include: hydroxyzine (adults: 25—100 mg
orally [po] every 6-8 hours; children older than 12 years: adult dosing,
but start with lower doses; children 6-12 years old: 12.5-25 mg po every
6-8 hours; children younger than 6 years: 2 mg/kg/d po in 3—4 divided
doses) and diphenhydramine (over-the-counter Benadryl, administer as
needed, adults: 25-50 mg po every 4—6 hours, maximum 400 mg/d; chil-
dren older than 12 years: adult dosing, but start with lower doses, maximum
300 mg/d; children 6—12 years old: 12.5-25 mg po every 4—6 hours, max-
imum 150 mg/d; children 2—6 years old: 6.25-12.5 mg orally every 4-6
hours, maximum 37.5 mg/d; not recommended in infants or neonates).

(b) Second-generation antihistamines are less sedating, but generally less

effective in controlling pruritus than older agents. Examples of second-
generation antihistamines include loratadine (Claritin OTC; adults and chil-
dren older than 6 years: 10 mg po once daily; children 2—6 years old: 5 mg
po once daily), fexofenadine (adults and children older than 12 years:
180 mg po once daily or 60 mg po twice a day; children 6—11 years old:
30 mg po twice a day; children 6 months to 5 years old: 15-30 mg po twice
a day), cetirizine (adults and children older than 6 years: 5-10 mg po once
daily; children 2—6 years old: 2.5-5 mg po daily; children 12—24 months old:
2.5 mg po once—twice daily, maximum 5 mg/d; children 6-12 months old:
2.5 mg po once daily).
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(c) Tricyclic antidepressants have antihistaminic and sedative effects and
may be beneficial in reducing pruritus, as well as promoting sleep (e.g.,
doxepin, adults: 10 mg po once daily at bedtime, may gradually increase to
25 mg at bedtime; itis not approved to use in the pediatric patients). Tricyclic
antidepressants should be used with caution in persons receiving other
sedative medications, in the elderly, and in patients with cardiac conduction
defects or prostatic hypertrophy.

(2) Oral corticosteroids (SOR (§) may be beneficial for acute flare-ups or pru-
ritic lesions that have been refractory to other therapies (described above).
Prednisone can be prescribed as a short “burst’(4—5 days, 40-60 mg/d on
average, this dosing can be stopped without tapering) or longer therapy, if
needed (e.g., starting with 60 mg/d for 1-3 days, followed by tapering). “Burst”
therapy minimizes side effects complicating long-term oral steroid therapy,
which can include growth disturbance, osteoporosis, cataracts, and immuno-
suppression. Systemic corticosteroid therapy should be particularly cautious in
children.

B. Therapies for specific dermatoses

1. Atopic dermatitis (atopic eczema)

a. The foundation of treatment is regular use of emollients and conscientious skin hy-
dration (see Section VI.A.1), as well as avoidance of irritants and specific triggers.
(SOrR ®)

b. For mild breakthrough symptoms despite the foregoing treatment, a low-
tomoderate-potency steroid can be added; (SOR (®) for persistent or more se-
vere breakthrough symptoms, a higher-potency topical steroid can be used (see
Table 14-2).

c. Oral antihistamines, especially the first-generation sedating agents, may be ben-
eficial as a short-term, adjuvant therapy in relieving pruritus, in conjunction with
topical therapy.

d. Topical immunosuppressant, tacrolimus and pimecrolimus, are approximately
as effective as medium-potency topical corticosteroids. They can be used when
glucocorticoids are ineffective or contraindicated, and are considered a second-
line therapy for moderate to severe atopic dermatitis. (SOR (®) Common side ef-
fects associated with use of these medications include skin burning, erythema, and
pruritus that are usually minor, self-limited, resolving after a few days of therapy.
Tacrolimus and pimecrolimus do not cause skin atrophy, but have received a “black
box warning” owing to possibility of being linked to rare cases of malignancies (e.g.,
skin cancer and lymphoma). Therefore, current recommendations (SOR () include
avoiding continuous long-term use of topical tacrolimus and pimecrolimus, and their
use should be limited to areas affected by atopic dermatitis. Dosage of tacrolimus:
adults can apply thin layer of 0.03% or 0.1% ointment topically to affected areas
twice a day; children older than 2 years can apply a thin layer of 0.03% ointment
twice a day; of pimecrolimus: adults can apply 1% cream topically to affected areas
twice daily; children 2 years and older can use 1% cream twice daily. Tacrolimus
and pimecrolimus are not approved for topical use in children younger than
2 years.

e. Patients who are compliant with prescribed treatment, but respond poorly, should
generally be evaluated by a dermatologist for consideration of ultraviolet photother-
apy or oral immunosuppressant therapy (e.g., cyclosporine).

2. Contact dermatitis is best treated by identifying and removing the offending agent.
Existing evidence supports use of barrier creams containing dimethicone, short-term
use of high-lipid content moisturizers, and use of cotton liners if occlusive gloves are
worn for prevention and treatment of irritant contact dermatitis. (SOR (1)) Barrier creams
with aluminum chlorohydrate seem to be ineffective. (SOR (})) Acute contact dermatitis
(weepy, edematous, vesicular lesions) is best treated with cotton dressings soaked in
Burrow solution (aluminum acetate diluted 1:40 with cool water), applied 4 to 6 times
daily. Chronic contact dermatitis (dry, scaly, thickened lesions) can be treated with
emollients (Section VI.A.1) and topical corticosteroids (Section VI.A.2.a.(1) and Table
14-2).

3. Scabies and lice—for treatment details see Chapter 7.

4. Lichen simplex chronicus. Treatment involves managing underlying mood disorders
(Chapters 89, 92, and 94), and educating patients about the itch—scratch cycle and
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ways to control it (see Section VI.A). In addition, topical and systemic antipruritic

medications and general measures can be used to alleviate symptoms.

5. Lichen planus should be treated with general measures (Section VI.A) and
topical corticosteroids (Section VI.A.2.a.(1) and Table 14-2). Steroid gels
(e.g., 0.05% fluocinonide applied 2 times daily) can be effective for intraoral
lesions.

6. Dry skin (xerosis). Elimination of aggravating factors (e.g., certain medications) is
an essential aspect of treatment. Good skin hydration and lubrication (as outlined in
Section VI.A.1) alleviate symptoms.

7. Dyshidrosis. Nonpharmacologic management includes use of mild cleansers and
soap substitutes, wearing protective gloves, and avoiding known hand irritants.
Burrow solution (Section VI.B.2) can help improve bullous lesions. Medium- and
high-potency topical corticosteroids can be used for flare-ups (Section VI.A.2.a.(1)
and Table 14-2). Oral steroids (Section VI.A.2.b.(2)) may benefit more severe or
acute symptoms. Those with persistent or refractory dyshidrosis should be re-
ferred to a dermatologist for psoralen plus ultraviolet A or low-dose methotrexate
therapy.

8. Pityriasis rosea does not have a specific treatment. Oral antihistamines as well as
Aveeno baths may reduce pruritus. Patients should be reassured that the condition is
benign, self-limited, and usually lasts for 6 to 8 weeks.

9. Psoriasis. Treatment of psoriatic lesions aims at the reduction of epidermal cell
turnover and consists of topical, systemic, and phototherapy.

a. Topical therapy
(1) Emollients (e.g., Desitin ointment or A and D ointment, applied 3 times a day)

should be applied chronically to affected areas.

(2) Keratolytic agents, such as salicylic acid (e.g., salicylic acid soap), applied daily,
can bring limited improvement, but also irritate inflamed skin.

(3) Topical steroid ointments, mild to moderate potency, (see Table 14—-2) are one
of the mainstays of treatment, (SOR () but can cause localized skin atrophy
with prolonged use.

(4) Tar preparations (e.g., Estar applied at bedtime to affected areas, allowing the
gel to remain for 5 min and then removing any excess by patting with tissues)
can also be used. (SOR (@)

(5) Calcipotriene (Dovonex), a topical treatment for psoriasis of mild to moderate
severity, (SOR () is a vitamin D derivative that inhibits epidermal cell prolifer-
ation in vitro. Calcipotriene should be applied twice daily to psoriatic plaques
on the trunk or the extremities. Application should be avoided with occlusion,
or to the face and the groin where it may cause irritation. Topical calcipotriene
is approximately as effective as moderate to high potency topical steroids, but
may require 6 to 8 weeks of use before lesion improvement is noted. Absorption
of calcipotriene is a problem only if large quantities (>100 g/week) are applied.
Calcipotriene should not be used by patients with hypercalcemia or evidence
of vitamin D toxicity.

b. Patients with generalized psoriasis, psoriatic arthritis, and who are acutely ill or
requiring specialized treatment should be referred to a dermatologist. Dermatology
consultation should also be considered for localized psoriasis requiring specialized
treatment, or uncontrolled with topical corticosteroids, calcipotriene, or coal tar
products.

10. Dermatophyte infection

a. Tinea capitis and barbae—for treatment see Chapter 32.

b. Tinea corporis. Superficial and localized lesions respond well to topical antifungal
agents (SOR (@) applied once or twice daily for 1 to 2 weeks beyond when clini-
cal response is first noted. These agents include topical clotrimazole, econazole,
ketoconazole, miconazole, and terbinafine. More extensive lesions or lesions un-
responsive to a topical therapy should be treated for 2 to 4 weeks with an oral
agent (e.g., griseofulvin ultramicrosize, adults: 375 mg daily; children 2 years old
and older: 5-10 mg/kg/d divided into 1 or 2 doses). (SOR ()

c. Tinea pedis. Tinea pedis can be treated with topical antifungal preparations, al-
though sometimes it may require 4 to 8 weeks of concomitant oral antifungal treat-
ment (e.g., griseofulvin ultramicrosize, adults: 250 mg 3 times daily; children 2 years
and older: 5-10 mg/kg/d divided into 1 or 2 doses). (SOR ()
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11. Seborrhea

a. In adults, conventional therapy for seborrheic dermatitis of the scalp is a sham-
poo containing one of the following compounds: salicylic acid (e.g., X-Seb T or
Sebulex), selenium sulfide (e.g., Selsun or Excel), coal tar (e.g., DHS Tar, Neu-
trogena T-Gel, or Polytar), or pyrithione zinc (e.g., DHS Zinc, Danex, or Sebulon).
(SOR @) Each of these shampoos can be used 2 or 3 times a week. After applica-
tion, shampoos should be left on the hair and scalp for at least 5 minutes to ensure
that the medication reaches the skin. In more severe cases, adults may massage
topical steroid lotions such as 2.5% hydrocortisone lotion into the scalp once or
twice daily.

b. Flares or more resistant cases may respond to antifungal preparations (e.g., 2%
ketoconazole shampoo used daily on affected scalp or beard for at least a month;
2% ketoconazole cream used topically to affected area twice a day for 4 weeks
or until clinical clearing; 2% ketoconazole gel topically to affected area once daily
for 2 weeks). Scalp scaling may be treated with 2% salicylic acid shampoo. A
peanut oil/mineral oil/corticosteroid preparation (Derma Smoothe/FS) is helpful in
individuals with dry scalp who are unable to tolerate daily shampooing with other
products.

c. Facial seborrheic dermatitis often responds well to 1% metronidazole gel. (SOR
() One percent pimecrolimus cream can also be effective in treating moderate to
severe facial seborrhea and is usually well tolerated (see Section B.1.d for descrip-
tion of FDA “black-box warning”).

d. Infantile seborrheic dermatitis. The usual treatment approach is conservative,
with the use of a mild, nonmedicated shampoo first (e.g., baby shampoo twice a
week), followed by the use of a shampoo with coal tar in resistant cases. Topical
steroids should be avoided in infants if possible, because of significant percuta-
neous absorption.

12. Nummular eczema may respond to the same measures as atopic dermatitis.
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15 Dermatologic Neoplasms

Daniel L. Stulberg, MD, & Douglas G. Browning, MD, ATC-L

KEY POINTS

For any lesion exhibiting uncertain behavior, a biopsy should be done to rule out malig-
nancy.

The primary preventable cause of skin malignancies is chronic sun exposure.

A person with a history of a skin malignancy should have regular skin examinations to
evaluate any suspicious lesions.

Actinic keratoses are squamous cell carcinoma in situ, and are seen in association with
basal and squamous cell cancers elsewhere.

Malignant melanoma can readily metastasize and is the skin malignancy with the poorest
prognosis.
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Definition. Neoplasm means new growth. A dermatologic neoplasm occurs when skin
or subcutaneous cells begin to abnormally proliferate. Such new growths are extremely
common and may be benign, premalignant, or malignant. They may arise in the epider-
mis (e.g., acrochordon, keratoacanthoma, seborrheic keratoses, basal and squamous cell
carcinomas, malignant melanoma, nevi, actinic keratoses), the dermis (e.g., sebaceous hy-
perplasia, dermatofibromas, pyogenic granulomas, cherry angiomas, epidermoid cyst), or
subcutaneous (e.g., lipomas).

. Common Diagnoses. Of patients who consult primary care physicians for skin problems,

~20% are diagnosed as having skin neoplasm or tumor.
A. Macular lesions

1. Nevi (moles) are aberrant collections of melanocytes in the epidermis, dermis, or
dermo-epidermal junction. Approximately 1% of infants have one or more nevi at birth.
They can be flat (macular) or raised and be benign, atypical, dysplastic, or develop
into malignant melanoma. The number of nevi increases during adolescence to an
average of 20 to 40 lesions by the third decade. These lesions are more prevalent in
whites, and sun exposure increases their number.

2. Ephelides (“freckles”) and lentigines are hyperpigmented macular lesions that in-
crease with sun exposure. Ephelides are found most commonly in children or young
adults with light complexions. In elderly individuals, lentigines become more prevalent
in sun-exposed areas, where they are recognized as age or liver spots.

3. Congenital nevi occur in approximately 1% of the population.

4. Familial atypical mole and melanoma syndrome (FAMMS), previously known as
dysplastic nevus syndrome or atypical mole syndrome, is a familial autosomal domi-
nant syndrome in which individuals have multiple nevi (macular or papular) increasing
in size and number with age. (Figure 15—1) The risk for having cutaneous melanoma
develop is 15% if there is one first-degree relative and is nearly 100% if there are two
first-degree relatives with melanomas.

5. Malignant melanomas account for 2% to 3% of all skin cancers, but more than two-
thirds of skin cancer mortality. Melanoma rates are highest in developed countries
and areas closer to the equator. Greater ultraviolet light exposure through depletion
of the ozone layer may contribute to the increasing incidence of melanoma; however,
correlation with sun exposure is less frequent for melanoma than for basal and squa-
mous cell cancers. Rather than duration, intensity of sun exposure is more relevant
(i.e., a history of blistering sunburn before age 20 doubles the risk of melanoma)
Other risk factors include congenital nevi, FAMMS, and personal history of previous
melanoma. The relative incidence of the four histologic subtypes of melanoma is as
follows:

Superficial spreading (70% of melanomas).
Lentigo maligna (12% of melanomas).
Nodular (10% of melanomas).
Acral lentiginous (8% of melanomas).

B. Papular lesions

1. Nevi may be macular or papular, see discussion above.

2. Cherry angiomas, dilated capillaries and postcapillary venules, occur in up to 50%
of adults, beginning in adulthood and increasing with age (Figure 15-2).

3. Seborrheic keratoses (seborrheic or senile warts) are common in middle-aged and
older individuals, occurring equally in men and women (Figure 15-2).

4. Verrucae (warts) can occur at any age, but are more common in children and young
adults. Their incidence, severity, and prevalence are greater in the immunocompro-
mised patient.

5. Keratoacanthoma previously thought to be a form of squamous cell cancer is be-
nign, tends to occur in older individuals, and may be related to sun exposure (Fig-
ure 15-3).

6. Pyogenic granulomas are related to skin irritation, damage or pregnancy. They are
a proliferation of fragile vascular and epithelial tissues that are commonly seen at the
newborn umbilicus and the gums of pregnant women (Figure 15-4).

7. Actinic keratoses were formerly considered premalignant skin lesions. They are now
considered squamous carcinoma in situ. They are mostly found on sun-exposed areas
in middle-aged and older persons with light complexions and a history of chronic sun
exposure. The lifetime risk of a cutaneous squamous cell carcinoma developing in an
individual with actinic keratoses is approximately 20% (Figure 15-5).
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FIGURE 15-1. FAMMS; note multiple macular to papular lesions with variable coloring and size (see color insert).

FIGURE 15-2. Multiple macular cherry angiomas. More advanced lesions may be raised or even polypoid. Note several
verrucous irregularly pigmented seborrheic keratoses which are also age related (see color insert).
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FIGURE 15-3. Keratoacanthoma with raised borders and central keratin plug (see color insert).

8. Basal cell carcinoma is the most common skin cancer occurring mostly but not ex-
clusively on sun-exposed skin. According to the American Cancer Society one million
cases of basal and squamous cell cancers were diagnosed in the United States in
2007 (Figure 15-6).

9. Squamous cell carcinoma usually develops in sun-exposed areas of the body. The
incidence of squamous cell cancer is higher in individuals with fair skin, immune
disorders, outdoor occupations, and exposure to hydrocarbons such as soot, coal
tar, and lubricating oils (Figure 15-5).

FIGURE 15-4. Pyogenic granuloma with glistening fragile overgrowth of capillaries and epithelium (see color insert).
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FIGURE 15-5. Actinic keratosis which has reached the raised actinic horn stage and also note the diffuse raised erythematous
base of progression to squamous cell cancer (see color insert).

10. Acrochordon, or skin tags, can occur as single or multiple lesions. They are found in
25% of individuals, increase with age, and obesity and frequently occur on the neck,
axillae, and under the breasts.

C. Nodular lesions
1. Lipomas, subcutaneous encapsulated tumors of adipose cells, occur in 1 of 1000
individuals. They are solitary in 80% of cases, but may be multiple, especially in young
men (Figure 15-7).

FIGURE 15-6. Basal cell cancer. Note similar appearance to keratoacanthoma with raised borders, but has telangiectasias
and central ulceration (see color insert).
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FIGURE 15-7. Lipoma with capsule being expressed after blunt dissection from a relatively small incision (see color insert).

2. Dermatofibromas, subcutaneous scar tissue, may occur in reaction to trauma, in-
sect sting, or folliculitis; multiple lesions may be associated with autoimmune disease
(Figure 15-8).

3. Epidermal cysts are smooth, pearl-colored cysts akin to very large comedones.
Multiple epidermal cysts are associated with Gardner’'s syndrome of adenomatous
polyposis.

4. Sebaceous hyperplasia, enlarged sebaceous glands, is most common in middle-
aged and older individuals (Figure 15-9).

FIGURE 15-8. Dermatofibroma typically pigmented and sometimes raised (see color insert).
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FIGURE 15-9. Sebaceous hyperplasia, common on the forehead and face looks similar to early BCCs, but is often seen as
multiple lesions (see color insert).

I1l. Symptoms. Dermatologic neoplasms are often asymptomatic. When symptoms occur, they
may include the following:
A. Cosmetic change or disfigurement.
B. Local irritation with friction from clothing (collars, bras, belts), jewelry, skin folds, or
trauma with shaving.
C. Anxiety over changes in size or number of lesions, local discomfort, bleeding, discharge,
or ulceration.
IV. Signs
A. Common types of verrucae (warts), which can occur as single or grouped lesions:
1. Flat warts (verruca plana), 1- to 3-mm lesions with smooth, flesh-colored surfaces,
generally found on the face, neck, hands, and lower legs in a linear distribution.
2. Periungual warts, rough-surfaced lesions found adjacent to and sometimes extending
beneath the nails.
3. Plantar warts, thick, coalescing lesions typically on the heels or balls of the feet
revealing pinpoint-sized bleeding points when pared.
4. Genital warts (condylomata acuminata or venereal warts), velvety, moist, slightly
raised, cauliflower-like lesions occurring singularly or in clusters genitally or perianally.
B. Melanomas can arise from moles that have been present or appear as a new lesion. The
American Cancer Society ABCD guidelines (see Table 15—1) for suspicious characteris-
tics are useful for the general public and as a starting point for practitioners’ evaluations.
(SOR (@) Familial atypical mole and melanoma syndrome (FAMMS) nevi differ from com-
mon nevi in size (5-10 mm compared to <6 mm for common nevi), shape and contour
(irregular borders with poor margination compared to symmetric, uniform borders for

TABLE 15-1. AMERICAN CANCER SOCIETY ABCD GUIDELINES FOR SUSPICIOUS LESION CHARACTERISTICS
PROMPTING FURTHER EVALUATION

A—Asymmetry Lesions with one portion looking different than the rest
B—Border Borders that are il defined or spreading in appearance
C—Color The colors of the US flag (Red White and Blue) plus black
D—Diameter Greater than 6 mm (approximately the size of a pencil’s eraser)

E (NOT part of the American Cancer Society guidelines, Lesion growing in size or changing over time
but used by others)—Enlarging or evolution
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TABLE 15-2. CONGENITAL NEVI

Size Malignant Potential Treatment
Small <1.5cm Low and rare before puberty Follow clinically. If desired prophylactic
excision before puberty
Medium ~ 1.5-19.9cm Varies by depth of lesion epidermal Can biopsy: If epidermal follow clinically or
versus deeper excise. If dermal then excise as cannot
accurately follow clinically.
Large >20cmor>5% Upto7% Excise prophylactically as early as possible.
of body Half of melanomas develop by age 3-5y
surface area old and cannot accurately follow clinically.

common nevi), and color (intra- and interlesional variations of brown, black, or red com-
pared to more homogenous variations of tan, brown, or black for common nevi).
Congenital nevi are classified according to size into small, medium, and large with
varying degrees of malignant potential. See Table 15-2.
C. Epidermoid cysts may become fluctuant and tender if inflamed (Figure 15—10).

V. Laboratory Tests. In most cases, where physical examination clarifies the nature of a le-
sion, no further testing is necessary. Dermoscopy by an experienced clinician using a hand-
held magnifier can increase the accuracy delineating between benign and malignant nevi.
(SOR (D)) Biopsies of suspicious lesions should be done. (See Chapter 41 for details of shave
and punch biopsies, and excision of lesions.) These lesions include the following:

A. Any lesion that the clinician is suspicious about based on clinical appearance or
history.
B. Lesions with unexplained tenderness, itching, bleeding, or ulceration.
C. Lesions with recent growth, ulceration, or characteristics suggestive of basal cell
carcinoma, squamous cell carcinoma, or melanoma.
VI. Treatment
A. Benign neoplasms
1. Nevi usually require no treatment except for cosmetic or diagnostic purposes. Most
are easily removed by shave, punch, or excisional biopsy (see Chapter 41).
a. Shave excision is useful for elevated lesions and those in which depth of excision
is unimportant.
b. Punch biopsy is an easy way to obtain a full-thickness diagnostic specimen, al-
though irregular, large, or cystic lesions may be better off excised.

FIGURE 15-10. Epidermal cyst which has become infected, inflamed, and painful which requires incision and drainage (see
color insert).
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c. Excisional biopsy allows for a complete, full-thickness excision of a worrisome
skin lesion.

2. Removal of seborrheic keratoses may be achieved by cryosurgery or by shave ex-
cision after anesthetizing the skin with a local anesthetic.

3. Warts
a. Common warts can be treated by many different methods. Starting with over-the-

counter salicylic acid liquids or “wart stick” applicators (daily) or tapes (every 2—-3
days) is prudent and approximately 60% effective. It may take weeks to months, but
is one of the most benign and inexpensive therapies available other than watchful
waiting. (SOR €))) Soaking the wart for 10 to 15 minutes before application, de-
briding any dead or peeling skin from the lesion and occluding the application of
acid may all help with treatment success. Office-based cryotherapy with liquid ni-
trogen or, compressed nitrous oxide, or liquid refrigerants have similar efficacy.
Home-based over-the-counter cryotherapy (Wartner) may be 50% effective. Can-
dida antigen mixed 10% in lidocaine and injected into the base of the wart may
induce an immune response and resolution of the wart(s.) Weekly applications of
bi- or tri-chloroacetic acid in the office may be used as well as sensitization with
dinitrochlorobenzene via consultation with a specialist. More aggressive destruc-
tion can be achieved with electrodesiccation and curettage or laser, but there is
no guarantee of an increased rate of resolution of the wart and there are associ-
ated surgical side effects. Even weekly occlusion of the lesion with duct tape, with
removal of the devitalized skin between applications, proved to be 85% effective
in eradicating warts within 2 months, according to one small study in a pediatric
population.

Flat warts tend to be numerous and often on the face or forehead making treat-
ment with cryosurgery, bichloroacetic acid, or over-the-counter salicylic acid
more difficult because of the amount of inflammation and potential for noticeable
pigmentation changes. Imiquimod 5% cream (Aldara) applied daily or every other
day for several weeks can be useful. Alternatively, tretinoin (retinoic acid) cream
or lotion (0.025%, 0.05%, or 0.1%) can be applied once or twice daily to produce
mild inflammation and subsequent regression (may require several weeks). Fluo-
rouracil (Efudex) cream, 5%, applied once or twice a day for 3 to 5 weeks, is also
effective.

b. Periungual warts should be treated cautiously because of the proximity of the nail
bed. Cryosurgery can be done, taking care to avoid injury to the nail matrix and
superficial nerves. Alternatively, topical keratolytics as listed above for common
warts may be applied until the wart regresses. Occasionally, eradication can only
be achieved by blunt dissection.

c. Plantar warts may cause foot pain. Topical keratolytic agents as listed above for
common warts may be used, but treatment usually requires several weeks. Paring
down the lesion can reduce the painful sensation of “walking on a rock in my shoe.”
See the recommendations above for treatment of common warts as they are treated
the same but, cryosurgery or excision of these warts tends to temporarily cause
pain and loss of mobility.

d. Treatment of anogenital warts (condylomata acuminata or venereal warts) is
discussed in Chapter 31.

4. Lentigines pose no health threat. Removal by topical or surgical techniques is unnec-
essary, and lesions tend to recur. Routine use of sunscreens can reduce the rate of
additional lesions. Creams containing hydroquinone to bleach the skin may make these
lesions less noticeable, and gentle cryotherapy can selectively damage melanocytes in
relation to keratinocytes, decreasing pigmentation, hopefully without much destruction
to other tissue.

5. Cherry angiomas may be electrocauterized or removed by shave excision after local
anesthesia, if necessary, but are usually left alone.

6. Sebaceous hyperplasia does not require treatment except for cosmetic purposes.
Individual lesions may be removed by curetting or light cauterization, but at the risk
of leaving a pit or indentation. When they are severe, extensive, or disfiguring, oral
isotretinoin (or in females, antiandrogens) may help improve their appearance at least
temporarily.

7. Acrochordon (“skin tags”) may be removed by cryosurgery with liquid nitrogen, elec-
trosurgery, or by snip excision with sharp iris scissors.
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8. Dermatofibromas require no treatment unless the diagnosis is uncertain, the lesion
is symptomatic from repeated trauma or is undesirable from a cosmetic standpoint.
Pigmentation and the raised portion can be reduced with cryotherapy. If excision is
desired, dermatofibromas require a full-thickness approach because of the depth of
the lesion.

9. Although keratoacanthoma are benign and most will eventually spontaneously re-
solve, excision or destruction is recommended to prevent the long duration of disease
and the ultimate usual scarring. Electrodesiccation and curettage can be used for
small lesions. Larger lesions may be surgically excised or the patient may be referred
for topical 5-fluorouracil, or imiquimod, or intralesional 5-fluorouracil, methotrexate,
interferon alfa 2a, or isotretinoin.

10. For pyogenic granuloma, shave excision is considered for diagnosis or to rule out
amelanotic melanoma. Treatment is with electrodesiccation and thorough curettage
or topical application of silver nitrate.

11. Epidermal (sebaceous) cysts can recur if there are adjacent cysts or they are not
completely excised. Traditionally, if desired, these are excised via an incision down
to the capsule and blunt dissection around the capsule to remove the cyst intact. A
newer technique uses a smaller incision into the cyst, expressing the contents and
then inverting and removing the cyst wall. If the lesion is friable and intact removal
is not possible, the cyst wall can be curetted out or removed with forceps. If the cyst
becomes infected then it should be sharply incised, drained, and packed using gauze
strip with appropriate follow-up care.

12. Lipomas generally require no treatment, unless they interfere with the movement of
adjacent muscles, in which case they may be removed by simple surgical excision or
liposuction.

B. Premalignant lesions should be treated to prevent malignant degeneration. Patients
with these lesions should be educated regarding sun protection (i.e., covering exposed
areas), use of sunscreens with a sun protection factor of 15 or more, avoidance of sun
exposure between 10 am and 4 pm, performance of regular skin self-examination, and
avoidance of tanning salons.

1. Actinic keratoses. Untreated actinic keratoses may progress from the in situ phase
to squamous cell carcinomas. Cryotherapy, or electrodesiccation with curettage,
is practical if there are a limited number of lesions. For areas with extensive lesions,
5% topical 5-fluorouracil (Efudex) is used twice daily until marked inflammation
occurs. Treatment for the face and lips is approximately 2 weeks. Treatment for thicker
skin may require 4 or more weeks. Imiquimod 5% cream (Aldara) applied topically for
8 hours twice weekly for 16 weeks (SOR ())) is also effective for the majority of lesions,
and the remaining lesions can be treated as above. Topical steroids may be used to
decrease posttreatment inflammation as needed.

Tretinoin (0.05% or 0.1%) cream, applied daily, may be used in patients with mild
actinic damage. Dermabrasion and chemical peel are also effective, but should be
performed only by physicians trained and experienced in these techniques.

2. FAMMS. This syndrome requires frequent examinations, a low threshold for biopsy of
suspicious lesions and consideration for body mapping (serial photographs.)

C. Malignant lesions
1. Basal cell cancers (BCCs). Untreated basal cell carcinoma grows slowly, but if left

untreated can invade contiguous soft tissue, bone, and cartilage. The method of re-
moval depends on lesion size, location, and physician preference. Treatment tech-
nique for small lesions usually involves excision or electrodesiccation and curet-
tage (ED&C). Cryosurgery or topical 5% imiquimod (Aldara) can be used for super-
ficial lesions with a slightly lower cure rate. Radiation therapy can be used for rare
cases where a patient cannot tolerate these other treatments. Shave biopsy is the
simplest way to confirm the diagnosis. Small BCCs may be removed by a primary
care physician using ED&C, a punch or an elliptical excision to obtain clear margins
around the lesion. If excised, clear margins surrounding the lesion in all directions
should be verified by pathology. ED&C is usually performed after confirming the diag-
nosis by a shave biopsy, and its technique of curetting in all directions helps to detect
and remove subclinical spread at the margins of the lesion. Larger BCCs, recurrent
BCCs, and those located on sensitive structures including the eyes or ears should
be referred for expert surgical removal. This might include excision by a dermatologist
trained in Moh’s micrographic surgery or excision by a plastic surgeon.
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2. Squamous cell carcinomas. Spread most commonly occurs by local extension and,
less commonly, by metastasis. Superficial squamous cell carcinomas may be treated
with electrodesiccation and curettage. Excisional treatment is recommended for most
lesions and Moh’s micrographic surgery should be used for large lesions or those
near sensitive structures. Squamous cell lesions arising within chronic ulcers, burns,
or scar tissue or in mucous membranes have a high metastatic potential, and patients
with such lesions should be referred to a specialist.

3. Malignant melanomas. Malignant melanomas have a tendency to spread rapidly and
metastasize early. Prognosis, margin for re-excision, and recommendations for further
treatment are based on Breslow’s method of measuring the depth of tumor on initial
excision. Tumors greater than 1 mm in depth warrant a 2-cm margin with re-excision,
sentinel lymph node biopsy by an experienced surgeon, and regular follow-up for
recurrent disease. (SOR ()

4. Congenital nevi. Congenital nevi have malignant potential based on their size and
composition. See Table 15-2 for treatment recommendations. For large congenital
lesions referral to a plastic surgeon experienced in this area is important.
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16 Diarrhea

Laura Hargro, MD, & Jeanne M. Ferrante, MD

KEY POINTS

* Most episodes of acute diarrhea are self-limited.
e A thorough history is crucial to accurate patient assessment.
e Supportive care is usually the only required treatment.

|. Definition. Diarrhea is an increased number (three or more) or decreased consistency of
stools (soft or liquid) during a 24-hour period.
A. Duration of symptoms of 14 days or less is acute diarrhea. Causes include (Table 16-1):

1. Viral infections (e.g., rotavirus, enteric adenovirus, Norovirus/Norwalk virus).

2. Bacterial infections characterized as enterotoxigenic (Escherichia coli/Staphy-
lococcus aureus/Bacillus cereus/Clostridium perfringens/Clostridium difficile) or in-
flammatory (Salmonella spp/Shigella spp/Campylobacter spp/Yersinia enterocolitica/
Shiga toxin producing E coli 0157:H7 [STEC]).

. Parasitic infections (e.g., Giardia lamblia, Cryptosporidium).
. Drugs (e.g., caffeine, alcohol, other prescription and over-the-counter drugs).
. Chemical contamination of water (e.g., copper, ethylene glycol, ethyl benzene)

[S 0 )
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TABLE 16-1. CAUSES OF ACUTE INFECTIOUS DIARRHEA

Bacteria Viruses Parasites/Protozoa
E coli (enterotoxigenic, enteroinvasive, Enteric adenovirus (types 40, 41) Entamoeba histolytica
enterohemorrhagic) Rotavirus Giardia lamblia
Campylobacter spp Norwalk agent Cryptosporidium parvum
Salmonella spp Calicivirus Microsporidium
Shigella spp Astrovirus Isospora belli
Vibrio cholera and other vibrios Cytomegalovirus Cyclospora cayetanensis

Clostridium difficile
Aeromonas spp
Pleisiomonas spp
Yersinia spp

Reproduced with permission from Gadewar S, Fasano A. Current concepts in the evaluation, diagnosis, and management

of acute infectious diarrhea. Curr Opin Pharmacol. 2005;5:559-565.

6. Miscellaneous noninfectious causes (e.qg., irritable bowel syndrome; fecal impaction
with paradoxical diarrhea; inflammatory bowel disease; or ingestions of large amounts

of lactose, fructose, or artificial sweeteners).

B. Symptoms lasting for more than 14 days define persistent diarrhea, and symptoms

lasting for more than 1 month constitute chronic diarrhea.

1. Chronic diarrhea may be classified as:
a. Watery—because of the following:

(1) Osmotic factors (osmotic gap of stool >50 mOsm/kg; large volume decreased
with fasting, e.g., magnesium laxatives, lactase deficiency).

(2) Secretory factors (osmotic gap of stool <560 mOsm/kg; endogenous—large
volume not decreased with fasting, e.g., carcinoid, gastrinoma; exogenous—
large volume decreased with removal of offending agent, e.g., stimulant laxa-

tives, medications, toxins).

(3) Dysmotility (e.g., irritable bowel syndrome, diabetes, thyrotoxicosis, sclero-

derma).

b. Inflammatory—because of infections (possibly with fever, eosinophilia, e.g., par-
asitic, helminthic); inflammatory bowel disease (with fever, hematochezia, e.g.,

ulcerative colitis); neoplasia; ischemia; or radiation.

c. Fatty—because of malabsorption (e.g., celiac disease) or maldigestion (e.g.,

pancreatic insufficiency).

Il. Common Diagnoses. Diarrhea is one of the most common symptoms for which patients visit
their physician. In the United States, there are estimated 211 to 375 million annual episodes
of diarrheal illnesses, resulting in 73 million physician visits, >900,000 hospitalizations, and
6000 deaths. Up to 55% of travelers to less developed areas of the world (e.g., Mexico, Latin
America, Africa, the Middle East, and Asia) will have travelers’ diarrhea (see Chapter 104).
The prevalence of chronic diarrhea is estimated to be 5% with direct costs from medical care
predicted at $524 million per year and the indirect costs from disability and lost productivity

exceeding $136 million per year.

For other causes of diarrhea, see the sidebars on sexually transmitted proctitis and colon

ischemia.

A. Acute diarrhea. Most acute diarrhea is caused by infections and usually occurs after
the ingestion of contaminated food or water, or by direct person-to-person contact. Un-
derlying medical conditions predisposing to infections include extremes of age, recent
hospitalization, impaired immune system, human immunodeficiency virus, immunosup-
pressive therapy for organ transplant, long-term prednisone therapy, cancer chemother-
apy, immunoglobulin A deficiency, or prior gastrectomy. Other risk factors include recent
travel to developing countries, day care attendance, residence at an institution (nursing
home, psychiatric facility, prison), lowered gastric acidity (patients taking H2 blockers or
proton pump inhibitors), and certain occupations (farmer, food handler, health care, or

day care provider). The common causes include: (SOR (1))

1. Viral (70%—80% of acute infectious diarrhea). Rotavirus, the most frequent cause,
typically presents in winter and may be transmitted by aerosol spread as well as
through the fecal—oral route. Most cases occur between the ages of 3 months and
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2 years. Enteric adenoviruses are the second most common type. Contaminated
water, salads, and shellfish may transmit Norwalk virus, one of the Noroviruses,
which are the most common causes of outbreaks especially on cruise ships.

2. Bacterial (10%—20% of acute cases). Risk factors include consumption of cooked
foods that are later refrigerated, such as custard, pastries, and processed meats
(S aureus); raw or undercooked meat (Salmonella, Yersinia, STEC) or seafood (Vibrio,
Plesiomonas); improperly refrigerated foods (B cereus, C perfringens); or unpasteur-
ized milk, juice, soft cheese, or unheated deli meats (Listeria monocytogenes). C dif-
ficile causes approximately 20% of antibiotic-associated diarrhea. The most common
antibiotics to cause C difficile infection are clindamycin, cephalosporins, and penicillin
derivatives taken in the past 8 weeks.

3. Parasitic (<10% of acute diarrhea). Parasitic infections (G lamblia, Cryptosporidium,
Entamoeba histolytica) are uncommon in the general population, but may be more
prevalent in children in day care centers, residents of mental institutions or nursing
homes, immunocompromised persons, or persons exposed to untreated water from a
lake or stream. E histolytica may be found in up to 30% of homosexual men.

4. Drugs. Common causes include laxatives, antiulcer drugs, antibiotics, cardiovascu-
lar drugs, nonsteroidal anti-inflammatory drugs, antiparkinson drugs, colchicine, and
excessive caffeine or alcohol. Any new drug or recent dosage change may result in
diarrhea.

5. Seafood ingestion syndromes can also cause diarrhea in travelers and include di-
arrhetic shellfish poisoining, ciguatera poisoning, and scrombroid poisoning.

SEXUALLY TRANSMITTED PROCTITIS

Sexually transmitted proctitis can cause rectal pain, small-volume bloody diarrhea, and
tenesmus. Herpesvirus, gonorrhea, chlamydia, and syphilis are likely causes. Those at
risk are homosexual men and receptive partners during anal intercourse. Diagnosis is by
proctoscopy with rectal swabs sent for polymerase chain reaction (PCR) testing or cultures.
Treatment consists of antiviral drugs or antibiotics for the sexually transmitted disease.

COLON ISCHEMIA

Colon ischemia is a rare cause of diarrhea, but it can be life-threatening. The diarrhea may
be associated with mild-to-moderate abdominal pain or lower intestinal bleeding. Risk fac-
tors include history of cornary artery disease/hypertension/chronic renal failure/arrthymias,
recent aortic or cardiac bypass surgery, vasculitides (e.g., systemic lupus erythematosus),
infections (e.g., STEC, cytomegalovirus), coagulopathies (e.g., protein C and S deficien-
cies), medications (e.g., vasoactive meds, oral contraceptives), drugs (e.g., cocaine), long-
distance running, preceding major cardiovascular episode with hypotension, and obstructing
lesions of the colon (e.g., carcinoma). Diagnosis is by colonoscopy or arteriography. Most
cases resolve spontaneously within 48 hours and do not require specific therapy. Patients
with severe or continuing symptoms should be hospitalized and placed on bowel rest (noth-
ing by mouth for 4872 hours), intravenous fluids, and broad-spectrum antibiotics. Surgery
is required for patients with peritoneal signs or those unresponsive to medical therapy.

B. The differential diagnosis of chronic diarrhea is very extensive (Table 16-2).
1. Most chronic diarrheas in adults are caused by:

a. Irritable bowel syndrome (IBS), a complex of abnormal gastrointestinal motility,
altered visceral sensation, and psychologic factors, occurs in 20% of the US popu-
lation, but only 10% to 20% of people with irritable bowel syndrome seek medical
care. In more than 50% symptoms develop before age 35, and women are twice
as likely to have irritable bowel syndrome as developed in men.

b. Lactose intolerance, which is genetically controlled and occurs because of a nor-
mal decline in the intestinal lactase activity after childhood. It is present in 75%
to 90% of US blacks, Asians, American Indians, persons of Mediterranean ori-
gin, and Jews, compared to less than 5% of descendants of Northern and Central
Europeans. Secondary lactose intolerance can develop from injury to the intestinal
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TABLE 16-2. DIFFERENTIAL DIAGNOSIS OF CHRONIC DIARRHEA CLASSIfiED BY TYPICAL STOOL CHARACTERISTICS

Watery Diarrhea Fatty Diarrhea Inflammatory Diarrhea
Osmotic diarrhea Malabsorption syndromes Inflammatory bowel disease
Mg?+, po;s, SO;2 ingestion Mucosal diseases Ulcerative colitis
Carbohydrate malabsorption Short-bowel syndrome Crohn’s disease
Secretory diarrhea Postresection diarrhea Diverticulitis
Laxative abuse (nonsomotic laxatives) Mesenteric ischemia Ulcerative jejunoileitis
Congenital syndromes Maldigestion Infectious diseases
Bacterial toxins Pancreatic insufficiency Ulcerating viral infections
lleal bile acid malabsorption Bile acid deficiency Cytomegalovirus
Inflammatory bowel disease Herpes simplex
Ulcerative colitis Ischemic colitis
Crohn’s disease Radiation colitis
Microscopic (lymphocytic and Neoplasia
collagenous) colitis Colon cancer
Diverticulitis Lymphoma
Vasculitis

Drugs and poisons
Disordered motility
Postvagotomy diarrhea
Postsympathectomy diarrhea
Diabetic autonomic neuropathy
Hyperthyroidism
Irritable bowel syndrome
Neuroendocrine tumors
Gastrinoma
VIPoma
Somatostatinoma
Mastocytosis
Carcinoid syndrome
Medullary carcinoma of Thyroid
Neoplasia
Colon carcinoma
Lymphoma
Villous adenoma
Addison’s disease
Epidemic secretory diarrhea
Idiopathic secretory diarrhea

Reproduced with permission from Schiller LR. Chronic diarrhea. Gastroenterology. 2004;127:287-293.

mucosa (e.g., infectious diarrhea, celiac disease) or a decrease in mucosal sur-
face (e.g., resection), and is transient with successful treatment of the underlying
disease.

c. Idiopathic inflammatory bowel disease. Crohn’s disease, characterized by
transmural, focal, and asymmetric inflammation of any part of the gastrointestinal
tract, occurs in 5 to 10 per 10,000 individuals and occurs most frequently in people
of European descent, particularly Jews. The onset is usually in adolescence and
young adulthood. Ulcerative colitis is a diffused, continuous, superficial inflamma-
tion of the rectum and colon, occurring in 2 to 7 per 10,000 individuals. Its onset
is between ages 15 and 35 years, with a second and smaller peak in the seventh
decade. Ulcerative colitis is also more common in Jews, and there is a positive fam-
ily history in approximately 10%. Occasionally, it develops after an acute infection.

d. Malabsorption syndrome. Celiac disease, an autoimmune inflammatory disease
of the small intestine precipitated by gluten ingestion, is more common than pre-
viously thought, at approximately 1 case per 120 to 300 persons. Approximately
75% of new adult cases are in women. Celiac disease should be considered in
patients at genetic risk (i.e., family history of celiac disease or personal history of
type | diabetes) and in patients with unexplained chronic diarrhea, anemia, fatigue,
or weight loss.
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e. Chronic infections (usually parasitic infections). Risk factors include travel to
endemic areas, including Russia (Giardia), Peru, Haiti (Cyclospora), Thailand
(Campylobacter), Nepal (Cyclospora and Campylobacter), or any developing coun-
try (E histolytica), and drinking from lakes or streams (Giardia). Immunosuppressed
individuals and the elderly may have persistent diarrhea from Campylobacter and
Salmonella. Risk factors for relapse of C difficile infection (20% of patients) include
intercurrent antibiotics, renal failure, and female sex. Other uncommon bacterial
causes include Aeromonas (untreated water), Plesiomonas (foreign travel, raw
shellfish, untreated water), Yersinia (contaminated stream and lake water, milk, or
ice cream), Mycobacterium tuberculosis (travel to undeveloped country), Brainerd
diarrhea agent (unpasteurized milk and water). (SOR ()

2. In children, most chronic diarrheas are caused by the following factors:

a. Postinfectious diarrhea (Intractable diarrhea of infancy). Postinfectious diar-
rhea is characterized by the persistence of diarrhea and failure to gain weight more
than 7 days after hospital admission for gastroenteritis. Risk factors include being
a neonate or very young; being nonwhite; using antibiotics or antidiarrheal agents
before admission; or having a previous history of diarrhea, a longer duration of
diarrhea before hospitalization, severe diarrhea during the initial enteritis, weight
below the tenth percentile, low-blood urea nitrogen, and bacterial etiology of the
initial enteritis.

b. Primary lactase deficiency. This deficiency starts between ages 3 and 5 years.
Secondary lactose intolerance develops in 50% or more of infants with an acute or
chronic diarrhea (especially with rotavirus) and is also fairly common with giardiasis,
inflammatory bowel disease, and the AIDS malabsorption syndrome.

c. Cow’s milk and soy protein hypersensitivity. Cow’s milk hypersensitivity is the
most common sensitivity in infancy, with an incidence between 0.3% and 7.0%.
Thirty to fifty percent of infants with cow’s milk protein sensitivity may also have soy
protein hypersensitivity. Most patients achieve tolerance during their second year
of life.

d. Celiac disease (see Section I1.B.1.d).

e. Chronic nonspecific diarrhea. Chronic nonspecific diarrhea (irritable bowel syn-
drome of children or toddler’s diarrhea) appears between 6 months and 2 years of
age. The cause is unknown but may follow an acute infection or gastroenteritis. It
is self-limited, usually resolving spontaneously before age 4.

Infrequent causes of chronic diarrhea in children include immune deficiencies,
AIDS, endocrine disorders (e.g., hyperthyroidism, adrenal insufficiency, diabetes),
IBS, cystic fibrosis, and anatomic lesions (e.g., Hirschsprung’s disease). Pseu-
domembranous enterocolitis with C difficile is rare, but it is severe and sometimes
fatal. It is precipitated by antibiotics and causes profuse diarrhea, dehydration, ab-
dominal pain, fever, electrolyte imbalance, hypoproteinemia, and leukocytosis.
Symptoms. A thorough history is a key in guiding the evaluation and management of pa-
tients with diarrhea. Important questions include when and how the illness began (abrupt
or gradual onset, duration of diarrhea), stool characteristics (frequency; quantity; watery,
bloody, mucus-filled, purulent, greasy), symptoms of dehydration (thirst, lethargy, postu-
ral lightheadedness, decreased urination), presence of dysentery (fever; tenesmus; blood,
pus, or both), and associated symptoms (nausea, vomiting, abdominal cramps, bloating,
constipation, flatus or belching, headache, myalgias). (SOR €)))

In chronic diarrhea, a history of other medical conditions may be helpful in diagnosis,
such as seronegative spondyloarthropathies (inflammatory bowel disease), autoimmune
diseases such as diabetes or thyroid disorders (chronic dysmotility diarrhea, celiac disease),
and immune deficiencies (infections). Patients should be asked about fecal incontinence,
especially with low-volume stools, because the evaluation for incontinence differs from that
of diarrhea. Previous surgery to the gastrointestinal or biliary tracts may be the cause
of chronic diarrhea. Use of all current medications including over-the-counter medicines,
nutritional supplements, illicit drugs, alcohol, and caffeine should be elicited. Questions on
antibiotic use in the past 8 weeks, a new or increased dose in medication, and laxative use
should be specifically asked.

A. Viral diarrheas are usually self-limited, large volume, and watery, without blood, lasting
from 1 to 2 days to 1 week. There may be nausea, vomiting, headache, low-grade fever,
cramping, and malaise. Dehydration, especially in children, can occur.



16: DIARRHEA 117

B. Bacterial diarrhea

1. Food poisoning by S aureus and B cereus cause symptoms from preformed toxins
within 1 to 6 hours of exposure. C perfringens causes symptoms within 8 to 16 hours.
These symptoms are of a sudden onset and generally last 2 to 24 hours. Nausea and
vomiting are variable with some abdominal cramping. There is usually no fever, severe
abdominal pain, headache, malaise, myalgia, prolonged nausea, and vomiting.

2. Most bacterial diarrheas are more gradual in an onset, causing symptoms after 16
hours and lasting 1 to 7 days. Traveler’s diarrhea typically begins 3 to 7 days after the
arrival in a foreign location (see Chapter 104). With invasive disease fever, tenesmus,
and gross blood, pus, or both are usually present. STEC causes bloody diarrhea with-
out high fever or leukocytes. Severe cases may lead to hemolytic-uremic syndrome
(bloody diarrhea, thrombocytopenia, hemolytic anemia, and renal failure). Reiter syn-
drome (arthritis, conjunctivitis, and urethritis or cervicitis) is a known complication
of infections with Campylobacter, Salmonella, Shigella, and Yersenia, especially in
persons who are HLA-B27 positive. Campylobacter has also been associated with
Guillan-Barre (group of demyelinating diseases of peripheral nerves causing ascend-
ing progressive weakness). There is an increasing body of literature linking infectious,
invasive gastroenteritis, and traveler’s diarrhea with chronic gastrointestinal complaints
and the onset of postinfectious IBS. Infection with C difficile can occur several days to
8 weeks after use of antibiotics. Watery diarrhea and abdominal cramps are typical.
In severe cases, bloody diarrhea, fever, and abdominal pain can be present. There is
usually no nausea or vomiting.

C. Parasitic diarrhea
1. G lamblia causes watery diarrhea, sometimes with mucus. Nausea, anorexia, abdom-

inal cramping, flatulence, steatorrhea, and weight loss may be present.

2. Cryptosporidium causes prolonged diarrhea, associated with fatigue, flatulence, and
abdominal pain. Fever is usually not present.

3. Clinical symptoms of E histolytica vary from asymptomatic carriage to severe bloody
diarrhea that can be indistinguishable from ulcerative colitis. Abdominal cramping,
diarrhea with blood or mucus, and malaise are common. In severe cases, massive
bleeding, obstruction, dilation, or perforation may occur. Liver abscesses may result
from systemic spread.

D. Chronic diarrhea. Watery stools suggest osmotic or secretory diarrhea. Gross blood in
the stool suggests inflammatory bowel or malignancy. The description of foul-smelling,
light-colored, floating stool, or undigested foods in stool suggests malabsorption.

1. The Rome |l criteria are helpful to differentiate irritable bowel syndrome from or-
ganic pathology. The diagnosis is likely with 12 weeks or more in past 12 months of
abdominal bowel pain or discomfort that has two out of the three following symptoms:
relief with defecation, onset associated with change in frequency of stool, or onset as-
sociated with change in form (appearance) of stool. In children old enough to provide
an accurate history of pain, Rome Il criteria can be applied. However, onset may be
6 to 18 months of age with 6 to12 loose, explosive bowel movements containing food
particles. Growth and development are normal, and there is no structural or metabolic
abnormality to explain symptoms.

2. The severity of symptoms in lactose intolerance varies with the lactose load and
other foods consumed at the same time, and may include diarrhea, bloating, cramping,
abdominal discomfort, flatulence, and rumbling (borborygmi). In children, vomiting is
common and malnutrition can occur.

3. Crohn’s disease typically presents with diarrhea, abdominal pain, and weight loss.
The clinical picture of ulcerative colitis is variable, from occasional rectal bleeding
to profuse watery and bloody diarrhea with crampy lower abdominal pain and weight
loss.

4. Celiac disease may present with a range of symptoms including diarrhea, consti-
pation, dyspepsia, gastroesophageal reflux, bloating, flatus, belching, fatigue, weight
loss, depression, fibromyalgia-like symptoms, aphthous stomatitis, hair loss, and bone
pain. Infants typically present with failure to thrive, diarrhea, abdominal distention, de-
velopmental delay, and occasionally, severe malnutrition. Older children may have
constitutional short stature or dental enamel defects.

IV. Signs. The physical examination is most important in assessing volume status and nutrition.

Other clinical signs may be important clues in differentiating chronic causes of diarrhea.
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. Vital signs. Fever greater than 101.3°F suggests an acute inflammatory diarrhea. Postu-

ral changes in systolic blood pressure (decrease of 10 mm Hg) and pulse rate (increase
of 20 beats per minute) support dehydration. In children, acute body weight changes best
assess dehydration; other helpful measurements include dry mucous membranes, de-
creased capillary refill time, absence of tears, and alteration in mental status. In chronic
cases, weight loss and failure to thrive suggest malabsorption, inflammatory bowel dis-
ease, infection, and neoplasm.

. Skin. Characteristic skin changes can be seen in less common causes of chronic diar-

rhea, such as carcinoid syndrome (flushing, telangiectasias), celiac disease (dermatitis
herpetiformis), mastocytosis (urticaria, linear telangiectasias), and Addison’s disease
(hyperpigmentation).

. Oral. Aphthous oral ulcers and stomatitis may be present in inflammatory bowel disease

or celiac disease.

. Thyroid. Nodules or mass may suggest medullary carcinoma of thyroid or thyroid

adenoma.

. Cardiac. Right-sided heart murmur may be present in carcinoid syndrome. Signs of

severe atherosclerosis or peripheral vascular disease may be present with intestinal
ischemia.

. Abdominal examination. This examination should assess for distention (irritable

bowel syndrome, infections), bruit (colon ischemia), tenderness (irritable bowel syn-
drome, inflammatory bowel disease, infections, ischemia), mass (neoplasia), and hep-
atosplenomegaly (amyloidosis).

. Rectal examination. This examination should evaluate sphincter tone (fecal inconti-

nence) and tenderness (proctitis). The presence of fistula, painless anal fissure, or a
perirectal abscess may suggest Crohn’s disease. Fecal impaction in pediatric or geriatric
age groups may suggest overflow diarrhea.

Extremities. Edema and clubbing suggest malabsorption. Arthritis may be noted in in-
flammatory bowel disease, Whipple’s disease, and some enteric infections.
Lymphadenopathy. Lymphadenopathy may suggest lymphoma or other neoplasm.

Laboratory Tests
A. Acute diarrhea (Figure 16—1). Testing is needed only in patients with dysentery, pa-

tients aged younger than 3 months or older than 70 years, immunocompromised pa-
tients, patients with persistent diarrhea, or those at risk of transmitting infections (e.g.,
food handlers in food service establishments, health care workers, attendees/residents,
employees of day care, or an institutional facility such as a psychiatric hospital, prison,
or nursing home). The modified 3-day rule rejects submitting routine stool cultures for
low-risk patients hospitalized <3 days and dictates performing only Clostridium difficile
toxin tests. (SOR ()

. Chronic diarrhea (Figure 16-2). Findings from the history, examination, routine labora-

tory tests, and quantitative stool analysis should guide specific, confirmatory testing or a

trial of empiric therapy.

1. The complete blood count may show anemia (blood loss, malabsorption) or leuko-
cytosis (infection).

2. A chemistry screen may be helpful in assessing fluid/electrolyte balance and nutri-
tional status (malabsorption).

3. TSH and tissue transglutaminase antibodies (for celiac disease) may also be
ordered.

4. A 48-hour quantitative stool collection on a regular diet of moderately high fat (80—
100 g fat per day) can help classify diarrhea as osmotic, secretory, inflammatory, or
fatty. The fecal analysis should include weight, electrolytes, calculation of osmotic gap
(290 — 2[Na™ + K']), pH, occult blood, stool leukocytes (or lactoferrin), quantitative
fecal fat and concentration, and analysis for laxatives.

. Treatment for acute and chronic diarrheas should include supportive measures as well as

measures directed at underlying causes determined through careful history, examination,
and appropriate laboratory evaluation (Figures 16—1 and 16-2).
A. Maintenance of hydration and rehydration

1. In the healthy adult with mild-to-moderate acute diarrhea, oral glucose or starch
containing products, for example carbonated drinks, fruit juice, or sports drinks with
saltine crackers, are adequate. (SOR ))) These should not be used in infants and
young children because of excessive carbohydrate content and inadequate sodium
and potassium.
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Acute diarrhea

Complete history
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* Frequency
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FIGURE 16-1. Diagnostic and management algorithm for patients presenting with acute infectious diarrhea. (Reproduced
with permission from Gadewar S, Fasano A. Current concepts in the evaluation, diagnosis, and management of acute
infectious diarrhea. Curr Opin Pharmacol. 2005;5:559-565.)
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Chronic diarrhea
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Sigmoidoscopy stool imaging more studies
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FIGURE 16-2. Guidelines from American Gastroenterology Association for evaluating patients w/chronic diarrhea.
(Reproduced with permission from Headstrom PD, Surawicz CM. Chronic diarrhea. Clin GastroenterolHepatol. 2005;3:
734-737.)

2. For children, the elderly, or those with moderate-to-severe diarrhea, the World
Health Organization (WHO) formula or commercial oral rehydration solutions (ORS)
such as Pedialyte, Rehydralyte, Infalyte, Naturalyte, or Resol are recommended and
are superior to intravenous fluids in resolving diarrhea and restoring weight. WHO’s re-
cently restructured formula reflects decreased osmolality from 311 to 245 in response
to studies noted by Cochrane that showed reduced osmolarity ORS when compared
to WHO standard ORS was associated with fewer unscheduled intravenous fluid in-
fusions, lower stool volume postrandomization, and less vomiting with no additional
risk of developing hyponatremia. (SOR () Homemade ORS can be prepared using 7
teaspoons of sugar and 1 teaspoon of salt to 1 L of bottled water. Rice-based ORS
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decreases stool output compared to standard ORS and can be prepared by mixing

half cup dry, precooked baby rice cereal with 2 cups water, and one-fourth tsp salt.

With mild-to-moderate dehydration, 50 to 100 mL/kg should be given over 2 to 4 hours

and an additional 50 to 100 mL after each stool to children younger than 2 years, 100

to 200 mL to 2 to 10-year-old child, and unlimited to children older than 10 years and

adults.

3. In severe dehydration with obtunded mental status or when oral intake is not able
to keep up with ongoing losses, intravenous fluids (0.9 N saline or Ringer’s solution
20—-40 mL/kg/h for children, D5 Ringer’s lactate or D5 0.9 N saline 1 L every 1-2 hours
for adults) should be given for 4 to 6 hours until adequate rehydration (determined by
weight gain in children and clinical signs in adults) is established. The patient’s usual
diet supplemented with ORS can then be resumed.

B. Diet

1. Children should be continued on their preferred, usual, and age-appropriate diet.
Frequent small feedings (every 10-60 minutes) of any tolerated foods or ORS may be
helpful, if vomiting occurs. Breast-feeding should be continued. Formula-fed infants
should continue with their usual formula immediately upon rehydration.

2. Adults should be encouraged to eat potatoes, rice, wheat, noodles, crackers, bananas,
yogurt, boiled vegetables, and soup. Dairy products, caffeine, and alcohol should be
avoided.

3. In chronic diarrhea, fasting can differentiate between osmotic diarrhea (which re-
solves with fasting) and some secretory diarrheas. Dietary measures beneficial in
chronic diarrhea include eating a high-fiber diet for irritable bowel syndrome, avoiding
lactose for lactose intolerance, and avoiding wheat, barley, and rye for celiac dis-
ease. In children with postinfectious diarrhea, management with a soy-based formula,
lactose-free formula, or semielemental diet is indicated.

C. Symptomatic treatment

1. Antimotility agents may be considered in adult patients with watery, noninflamma-
tory diarrhea. They should be avoided in young children and patients with dysentery.
(SOR @)) First-line therapies are usually opiate derivatives such as loperamide (Imod-
jum) or diphenoxylate with atropine (Lomotil), used after each diarrheal movement,
not to exceed 8 tablets per day. (SOR ()))

2. In chronic diarrhea, bulk-forming agents (psyllium or methylcellulose) may be used
to increase stool bulk and consistency, but they do not reduce stool weight. Opiates
(e.g., tincture of opium, 6 drops every 4—6 hours, or codeine, 15-30 mg every 4—6
hours) may be necessary.

D. Antibiotic treatment (see Table 16-3).

1. Empiric treatment
a. Treatment for travelers’ diarrhea (see Chapter 104).

b. Patients with persistent diarrhea may be empirically treated for presumed giardia-
sis, especially if there was a history of travel or exposure to untreated water (e.g.,
lake, stream, or well), and if other evaluations are negative.

c. Empiric treatment can also be considered in those with dysentery, those who
appear septic or toxic, and high-risk patients (infants younger than 3 months,
persons older than 70 years, and immunocompromised patients) after a stool spec-
imen is obtained.

d. In chronic diarrhea, a therapeutic trial of broad-spectrum antibiotics may be con-
sidered for suspected small-bowel bacterial overgrowth (resulting from stasis of in-
testinal contents, e.g., in diabetics with slowed intestinal motility, postgastrectomy,
or persons with partial intestinal obstruction from Crohn’s disease).

2. Specific antibiotic treatment. Other infections should be treated based on the spe-
cific causative organism. Antibiotics or antimotility agents should not be used in en-
terohemorrhagic shiga toxin producing E coli 0157:H7 (STEC), as they may enhance
toxin release and increase the risk of hemolytic-uremic syndrome.

E. Probiotics

1. Probiotics containing Lactobacillus species or Saccharomyces boulardiican decrease
the likelihood of antibiotic-induced diarrhea (but not traveler’s diarrhea) by 33%
in children and adults. (SOR ()) These products (e.g., Culturelle) are sold over the
counter and can be found in the vitamin or diarrhea section of the pharmacy. A typical
dosage is 5 to10 billion viable organisms 3 to 4 times a day in adults (half the dosage
in children) for the duration of antibiotic use.
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TABLE 16-3. ANTIBIOTIC TREATMENT FOR SPECIfiC PATHOGENS

Pathogen Antibiotic of Choice Alternative
Aeromonas/Plesiomonas Ciprofloxacin 500 mg po bid x 3 d TMP-SMX DS po bid x 3 d
Campylobacter species Azithromycin 500 mg po qd x 3 d or Erythromycin stearate 500 mg qid po x 5d

Clostridium difficile
Cryptosporidium species*
Cyclospora species

Entamoeba histolytica

Escherichia coli (except
enterohemorrhagic)

Giardia

Isospora species

Listeria monocytogenes
Microsporidium species*

Nontyphi species of
Salmonella
Shigella

Vibrio cholerae (primary
treatment is hydration)

Yersenia (no treatment
unless severe)

ciprofloxacin 500 mg po bid
Metronidazole 500 mg po tid or

250 mg qid x 10-14d
Nitazoxanide 500 mg po bid x 3 d

TMP-SMZ DS po bid x 7-10d

Metronidazole 500-750 mg po tid
x 10 d or tinidazole 2 g po qd x 3 d,
followed by either iodoquinol 650 mg
po tid x 20 d or paromomycin 500
mg po tid x 7d

Fluoroquinolone po bid x 3 d*

Tinidazole 2 g po x 1 or Nitrazoxanide
500 mg po bid x 3d

TMP-SMZ DS 1 po bid x 10 d; AIDS pt:
TMP-SMZ DS qid x 10 d and then bid
x 3 wks

Ampicillin 50 mg/kg 1V q6 h

Albendazole 400 mg bid x 3 wks; peds
dose: 15 mg/kg qd divided into 2 daily
doses x 7.d

Cipro 500 mg bid x 5-7 d

Fluoroquinolone po bid x 3 d*

Azithromycin 1 g po x 1

Doxy 100 mg bid IV + (Tobra or Genta
5 mg/kg/d qd)

Vancomycin 125 mg po qid x 10-14 d;
Teicoplanin 400 mg po bid x 10 d

HIV w/immunodeficiency: antiretrovirals
Nitazoxanide 500 mg po bid x 14 d

AIDS pt: TMP-SMZT gid x 10 d, then 1 tab
po 3 x wk

Tinidazole 1 g po q12 h x 3 d or Ornidazole
500 mg po q12 h x 5 d, followed by either
lodoquinol 650 mg po tid x 20 d or
paromomycin 500 mg tid x 7 d

Azithromycin 500 mg x 1, then 250 mg qd
x 4 d (peds 5-10 mg/kg/d in 1 dose);
Rifaximin 200 mg tid x 3 df

Metronidazole 500-750 mg po tid x 5d,
Paromomycin 500 mg qid x 7 d

(Pyrimethamine 75 mg po qd -+ folinic acid
10 mg po qd) x 14 d; Ciprofloxacin
500 mg bid x 7.d

TMP-SMZ 20 mg/kg/d IV divided q6-8 h

Azithromycin 1 g po x 1, then 500 mg
qd x 6 d; Ceftriaxone 100 mg mg/kg/d
TMP-SMX bid x 3 d; Azithromycin
500 mg x 1, then 250 mg x 4 d;
Ceftriaxone 50-75 mg/kg/d x 2-5d
Cipro1gpo x 1

TMP-SMX or FQs

*Ciprofloxacin 500 mg bid, ofloxacin 300 mg bid, levofloxacin 500 mg qd, or norfloxacin 400 mg bid. Peds and pregnancy

avoid FQs.

TBactrim/Septra and doxycycline are no longer recommended because of the development of widespread resistance.
Rifaximin approved for age 12 years and older; does not treat Shigella.

0nly for septic/toxic, extremes of age, or immunocompromised patients.

2. They do, however, appear to be a useful adjunct to rehydration therapy in treating
acute, infectious diarrhea, decreasing the duration of iliness by 30 to 48 hours.
(SOR ()) Efficacy is most evident in viral diarrheas and less or absent in invasive, bac-
terial diarrheas. In children, Lactobacillus GG has been shown to reduce the duration
of acute diarrhea by 1 day and duration of rotavirus shedding but are most effec-
tive when given during the first 2.5 days of iliness. The dosage is at least 10 billion
colony-forming units daily. (SOR ()

F. Other agents for chronic diarrhea. Empiric trials of cholestyramine (for bile acid di-
arrheas, after ileal resection, vagotomy, or cholecystectomy) and pancreatic enzymes

(for pancreatic insufficiency) may be diagnostic and therapeutic. Lactase capsules can

be helpful in lactose intolerance.
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17 Dizziness

Diane J. Madlon-Kay, MD, MS

KEY POINTS

e Peripheral vestibular disorders are the most common cause of dizziness.

e A directed history and physical examination can usually rule out the few serious causes
of dizziness.

e Treatment options are limited, although symptoms resolve spontaneously in most patients.

I. Definition. Dizziness is an imprecise term commonly used by patients to describe symptoms
such as faintness, giddiness, lightheadedness, or unsteadiness.

Il. Common Diagnoses. In up to 19% of cases, a definitive cause of dizziness cannot be
found. The various diagnoses of dizziness can be divided into three main categories.

A. Peripheral vestibular disorders, which account for up to 44% of cases, include vestibu-
lar neuronitis, benign positional vertigo, Meniere disease, acoustic neuroma (see side-
bar), and otitis media. These patients have a disorder at some point along the course of
the vestibular nerve other than at its origin in the brain stem. Most often, the problem is
at the termination of the nerve in the inner ear, known as the labyrinth.

ACOUSTIC NEUROMA

Acoustic neuroma typically presents as unilateral tinnitus and hearing loss. Few patients
have vertigo initially. Symptoms are slowly progressive, and continued growth of the tumor
is associated with facial weakness and ataxia.

B. Systemic diseases, such as cardiac problems, diseases resulting from drug use,
metabolic abnormalities, anemia, infection, and psychogenic causes, may result in dizzi-
ness. Twenty to thirty percent of all cases of dizziness are believed to be psychogenic.
Disorders in almost any organ system can cause dizziness. Spatial orientation depends
on the complex interaction of adequate sensation, central integration, and the proper
motor response.

C. Central nervous system diseases, such as stroke, transient ischemic attack, migraines,
or multiple sclerosis, are responsible for dizziness in 5% of patients (see sidebar). Any
disease that disrupts the pathway between the vestibular apparatus and the brain may
result in dizziness. Normally, impulses from this apparatus proceed through the eighth
cranial nerve to the vestibular nuclei of the brain stem. From the brain stem, they are
transmitted to the cerebellum and the cerebral cortex.

CENTRAL NERVOUS SYSTEM DISEASES

Central nervous system diseases, such as strokes, can cause vertigo. However, the vertigo
is almost always accompanied by other central nervous system symptoms, such as facial
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TABLE 17-1. TYPES OF DIZZINESS

Vertigo Presyncope Disequilibrium Lightheadedness
Sensation Rotational; spinning or  Lightheaded, faint Unsteadiness; loss of ~ Vague; may be floating
whirling feeling balance on walking sensation
Temporal May be episodic or Typically episodes last ~ Usually present, Usually present all or
characteristics continuous seconds to hours although it may most of the time for

Simulation tests

Differential
diagnosis

Dix—Hallpike maneuver

Peripheral causes

® Vestibular neuronitis

® Benign positional
vertigo

® \eniere disease

® Acoustic neuroma

® QOtitis media

® \otion sickness

® Drug use

Central causes

® Stroke

® Transient ischemic
attack

® Multiple sclerosis

® Basilar artery
migraine

® Temporal lobe
seizure

Orthostatic blood
pressure
measurement

® Arrhythmias

® \/asovagal reflex

® QOrthostatic
hypotension

® Anemia

® Aortic stenosis

® | ow cardiac output
states

® Carotid sinus
hypersensitivity

® Hypoglycemia

® Hypoxemia

fluctuate in intensity

Romberg test, tandem
gait

® Multiple sensory
deficits

® Altered visual input

® Primary
disequilibrium of
aging

® Parkinsonism

® Cerebellar disease

® Frontal lobe apraxia

® Drug use

days or weeks,
sometimes years
Hyperventilation

® Anxiety

® Depression

® Hyperventilation
® Panic disorder

numbness, hemiparesis, or diplopia. Dysarthria, facial numbness, hemiparesis, or diplopia
may be found on examination.

Ill. Symptoms. Dizziness can be divided into four basic types: vertigo, presyncope, disequi-
librium, and lightheadedness. The symptoms of each type are described in this section.
Further details about the types of dizziness are shown in Table 17-1.
A. Complaints of vertigo (i.e., a sensation of turning or spinning) accompanied by nausea,

vomiting, diaphoresis, and difficulty with balance suggest peripheral vestibular disor-

ders. Patients may also have auditory symptoms such as decreased hearing, tinnitus,

or ear pain. Symptoms of particular disorders are described below.

1. Vestibular neuronitis or acute labyrinthitis. After an acute onset of severe vertigo
lasting several days, gradual improvement follows for several weeks. Symptoms fre-
quently follow a viral illness.

2. Benign positional vertigo. Instances of vertigo related to position are extremely brief,
can be associated with nausea, and often will wake the patient from sleep when turning
over in bed. Although the disorder is generally self-limited, its course is variable.

3. Meniere disease. Patients with this disease have discrete attacks of vertigo of abrupt
onset. The attacks last for several hours, not days, and are often accompanied by
nausea and vomiting. The interval between attacks may be weeks to months. Be-
tween attacks, the patient is asymptomatic. Fluctuating hearing loss, typically ac-
companied by tinnitus and a feeling of pressure in the ear, is usually present during
attacks. Irreversible hearing loss and chronic tinnitus develop in the affected ear over
time.

. Presyncope is dizziness associated with the feeling of an impending faint. Actual loss of

consciousness does not occur. It is episodic.

. Disequilibrium is a problem with balance, usually associated with an unsteady gait. If

patients are asked, “Is the dizziness in your head or in your feet?” those with disequilibrium
respond with the latter choice.
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TABLE 17-2. DISTINGUISHING PERIPHERAL FROM CENTRAL VERTIGO WITH POSITION TESTING

Peripheral Central
Latency (time to onset of vertigo or nystagmus) 3-10s None; begins immediately
Fatigability (lessening signs and symptoms with repetition) Yes No
Nystagmus direction Fixed Changing
Intensity of signs and symptoms Severe Mild

D.

Lightheadedness is a vague or floating sensation, often imprecisely described by the
patient. Such dizziness is generally present much of the time. It is often accompanied by
other somatic symptoms, such as headache and abdominal pain.

IV. Signs

VL.

A.

The Dix—Hallpike (Nylen—Barany) maneuver can be helpful in distinguishing peripheral
from central vestibulopathy. The patient should sit on the edge of the examining table and
lie down suddenly, with the head hanging 45 degrees backward and turned 45 degrees
to one side. Then repeat the test twice, once with the head turned to the other side and
once with the head in the middle position. The patient’s eyes should be kept open to
observe (1) the development of vertigo and (2) the time of onset, duration, and direction
of nystagmus. This maneuver will reveal a central or peripheral pattern of vertigo, as
shown in Table 17-2. (SOR ()

. Inspection of the eardrum may reveal otitis media or serous otitis.
. Orthostatic blood pressure determinations are helpful when the history suggests dizzi-

ness caused by hypovolemia from blood loss or dehydration. A drop in systolic blood
pressure of as much as 20 mm Hg, a decline in diastolic pressure of up to 10 mm Hg, and
a rise in pulse rate of up to 20 beats per minute can be normal findings with standing. If
standing causes a greater blood pressure drop or pulse rise and reproduces the patient’s
symptoms, some form of hypovolemia is the most likely cause.

. If the history suggests disequilibrium, gait and stationary testing should be done. Static

balance can be tested with the Romberg test. The gait may be tested by asking the
patient to rise from a chair, without using their arms, walk 10 feet, and then turn around. In
addition, evaluation of muscle strength, coordination, reflexes, and proprioception should
be conducted. The posture should be inspected. Often patients with postural instability
stand bent over, with their knees and hips flexed. A gentle tap on the chest (the nudge
test) while standing behind the patient can give an indication of the patient’s likelihood of
falling backward. Testing visual fields and acuity may uncover visual impairment.

. Ifthe history suggests a psychological cause, the patient should hyperventilate by blowing

vigorously for 3 minutes on a paper towel held 6 inches from the mouth. This action
may cause some circumoral and digital numbness, as well as reproduce the patient’s
dizziness.

Laboratory Tests

A.

B.

Few patients with suspected peripheral vestibular disorders require laboratory testing.
Patients whose symptoms are progressive or recurrent should have an audiologic eval-
uation that includes a pure tone audiogram, speech discrimination testing, and tympa-
nometry. Such patients should also undergo vestibular examination by electronystag-
mography.

Laboratory testing of patients whose dizziness may be caused by systemic diseases
must be guided by the history and physical examination. Most “screening” laboratory
tests, such as complete blood cell counts and electrolyte determinations, are rarely help-
ful.

Magnetic resonance imaging with gadolinium enhancement is particularly useful in
detecting acoustic neuromas, and is the current gold standard test. (SOR (®)

Treatment

A.

Peripheral vestibular disorders. The symptoms of vertigo are frightening to patients.
The physician must be supportive and reassuring, since most causes of vertigo are not
a serious health threat.

1. Initial treatment of acutely vertiginous patients usually involves having them lie still
in a darkened room and avoid head movement. It is important to have patients mo-
bilized as soon as the most severe nausea and vertigo subside, to avoid protracted
disability.
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2. Drug therapy may provide symptomatic relief.

a. Antihistamines, the most commonly prescribed drugs for vertigo, suppress the
vestibular end organ receptors and inhibit activation of vagal responses. Patients
should take the medication for a few weeks and then try discontinuing the drug. The
major side effects are dry mouth and sedation. Commonly recommended drugs are
meclizine, 25 mg orally every 4 to 6 hours, and diphenhydramine, 50 mg orally every
4 to 6 hours. (SOR (@)

b. Antiemetics can be tried when nausea and vomiting are pronounced. These agents
suppress central vestibular pathways, which activate a vagal response. Their major
side effect is sedation. Commonly recommended antiemetic drugs are prochlor-
perazine, 5 to 10 mg orally every 6 hours or 25-mg suppository by rectum twice
daily, and trimethobenzamide, 250 mg orally every 6 hours or 200-mg suppository
by rectum every 6 hours. Acute dystonic reactions may occur occasionally with
prochlorperazine.

3. Vestibular exercises can reduce symptoms, disability, and handicap from movement
provoked dizziness. (SOR ()

4. The canalith repositioning maneuver eliminates symptoms of benign positional ver-
tigo in up to 80% of patients after one treatment. (SOR )))

5. Surgery may be indicated if other medical therapies fail to adequately relieve severe
vertigo. Surgical procedures include sectioning of the vestibular nerve, repair of an in-
ner ear fistula, labyrinthectomy, or placement of a lymphatic shunt. Unilateral deafness
may result.

B. Systemic diseases. Systemic diseases causing dizziness require treatment that is spe-
cific to the particular cause.

C. Central nervous system diseases. Symptomatic treatment of vertigo as described
above may be helpful. Treatment of the underlying central nervous system condition
is crucial.
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18 Dysmenorrhea

Suzanne Leonard Harrison, MD

KEY POINTS

e Dysmenorrhea is the most commonly reported gynecologic symptom, with an estimated
90% of all women being affected at least once in life.

* Dysmenorrhea causes significant disruption in the quality of life. It is the leading cause of
short-term school absenteeism in adolescents, and a common cause of missed work for
adult women.

o |f dysmenorrhea fails to respond to first-line treatment with nonsteroidal anti-inflammatory
drugs (NSAIDs) or oral contraceptives (OCPs), an underlying cause should be considered
(i.e., secondary dysmenorrhea).

I. Definition. Dysmenorrhea is painful menstruation, frequently described as crampy pelvic
pain that may radiate to the low back and thighs. Discomfort usually begins just before or
at the onset of menstrual bleeding and typically lasts 1 or 2 days. The distinction must be



18: DYSMENORRHEA 127

TABLE 18-1. DIFFERENTIAL DIAGNOSIS OF PRIMARY AND SECONDARY DYSMENORRHEA

Primary Dysmenorrhea Secondary Dysmenorrhea
Onset Onset 6-12 months after menarche Onset usually after age 25 but can occur at any
time
Timing Pelvic pain with onset of menstruation, Pain may not be limited to menstruation, and
lasting 1-3 d may present with change in timing or intensity
of preexisting primary dysmenorrhea
Associated Symptoms May be associated with low back and May have other gynecologic symptoms such as
thigh pain, diarrhea, headache, dyspareunia, abnormal uterine bleeding,
nausea and vomiting pelvic pressure, infertility
Physical Examination Physical examination is typically Pelvic abnormalities on examination, depending
normal on cause of secondary dysmenorrhea

made between primary dysmenorrhea, which generally starts in adolescence and occurs
in women with normal pelvic anatomy, and secondary dysmenorrhea, which is pain sec-
ondary to pelvic organ pathology (Table 18-1).

Increased levels of prostaglandins in menstrual fluid have been identified in women with
dysmenorrhea, especially on the first 2 days of menses. Prostanoids cause uterine con-
tractions and pain. Vasopressin is also elevated in women with dysmenorrhea, and causes
increased uterine contractility and ischemic pain secondary to vasoconstriction. Women
with painful menses have increased uterine basal tone and myometrial contractile pressure.
Uterine contractions are more frequent and dysrhythmic in those women diagnosed with dys-
menorrhea. Altered levels of leukotrienes, thromboxanes and prostacyclin have also been
implicated, and may contribute to the uterine hypercontractility and vasoconstriction seen in
severe dysmenorrhea.

. Common Diagnoses

A. Primary dysmenorrhea affects 40% to 70% of menstruating women. Prevalence is high-
est in teens, with estimates as high as 90%. Fifteen percent of adolescents report severe
dysmenorrhea that causes significant disruption in activities, including school absence.
Nulliparity and heavy menses are risk factors for dysmenorrhea. Behavioral risk factors
include cigarette smoking and weight loss attempts (independent of body mass index).
Mental health risk factors include depression, anxiety, and disruption of social support
networks.

B. Secondary dysmenorrhea has several underlying causes:

1. Endometriosis occurs in less than 10% of women of reproductive age, and more often
in women with chronic pelvic pain and infertility. The age at the time of diagnosis is
typically 25 to 35 years. Endometriosis is caused by foci of endometrial tissue outside
the endometrial cavity and uterine musculature.

2. Leiomyomas (fibroids) are uterine smooth muscle tumors. They are the most com-
mon gynecologic tumors, and are more common in black women. Twenty percent of
women develop fibroids by age 40, although most are asymptomatic.

3. Adenomyosis is observed most frequently in women after age 35, and is caused by foci
of endometrial tissue in the myometrium. Fifteen percent of women with adenomyosis
have associated endometriosis.

. Pelvic inflammatory disease (PID) (see Chapter 51).

. Nonhormonal intrauterine devices (IUDs).

. Endometrial polyps.

. Anatomical causes of dysmenorrhea include congenital anomalies (bicornuate or

septate uterus), cervical stenosis, and imperforate hymen.

Symptoms

A. Primary dysmenorrhea usually begins approximately 6 to 12 months after menarche,
with the onset of ovulatory cycles. Discomfort is strongly associated with menstruation
and often accompanied by associated symptoms, including diarrhea, headache, fatigue,
nausea, and vomiting. Pain starts just before or with the onset of bleeding and lasts from
8 to 72 hours, often radiating to low back and inner/anterior thighs on the first and second
days of menstruation. Women with migraines have an increased incidence of headaches
before or during menses.

B. The pain of secondary dysmenorrhea is not always limited to the time of menstruation,
and may present early after menarche (first or second cycle) or after age 25. It often
presents later in a woman’s reproductive life, or as a change in the timing or intensity

NOoO oA
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of preexisting primary dysmenorrhea. Causes of secondary dysmenorrhea should be

evaluated if a woman describes dyspareunia, menorrhagia, dyschezia, intermenstrual

bleeding, postcoital bleeding, or irregular cycles.

1. Endometriosis is usually a deep aching pain that begins several days prior to menses,
may last throughout the cycle, and may be associated with dyspareunia, infertility,
hematuria, unilateral pain, or abnormal uterine bleeding. Not all women with en-
dometriosis have dysmenorrhea or chronic pelvic pain.

2. Most leiomyomas (fibroids) are asymptomatic. Women may experience pelvic pres-
sure, bloating, menorrhagia, or metrorrhagia, depending on the location and size of
the tumor.

3. Adenomyosis is usually associated with severe dysmenorrhea and menorrhagia, al-
though some patients are asymptomatic.

IV. Signs
A. Primary dysmenorrhea. Most commonly, the physical examination will be normal. Ten-
derness on uterine palpation may be present during menstruation.
B. Secondary dysmenorrhea

1. Endometriosis is classically associated with palpable nodules in the posterior cul-de-
sac and anterior vaginal wall, and a tender fixed uterus on bimanual examination. The
physical examination may be normal.

2. Leiomyomas are suspected if the uterus is irregularly enlarged or nodular.

3. Adenomyosis is associated with a symmetrically enlarged uterus.

4. PID (see Chapter 51).

V. Laboratory Tests
A. Primary dysmenorrhea. With a suggestive history and a normal physical examination,
no laboratory evaluation is indicated. Pelvic examination is not necessary in all women, but
is indicated in those with a history of sexual activity or symptoms inconsistent with primary
dysmenorrhea. If menorrhagia is present, it may be prudent to check a hemoglobin to
evaluate for microcytic anemia.
B. For secondary dysmenorrhea, workup may include the following:

1. Gonococcal and chlamydia cultures if signs or symptoms suggest pelvic inflamma-
tory disease, or the patient is at risk for sexually transmitted diseases.

2. Pelvic ultrasonography to diagnose fibroids, mass lesions, endometriomas, or ovar-
ian cysts. Stage three or four endometriosis can sometimes be identified with high-
resolution ultrasonography.

3. Hysterosalpingogram if a uterine anomaly is suspected.

4. Laparoscopy for diagnosing endometriosis and if other tests do not reveal the cause
of secondary dysmenorrhea.

5. Urinalysis is indicated if the patient gives a history consistent with endometriosis and
reports hematuria.

VI. Treatment (Figure 18-1).
A. Pharmacologic approaches (Table 18-2).

1. Prostaglandin synthetase inhibitors (i.e., NSAIDs) are effective in relieving pri-
mary dysmenorrhea in 70% to 90% of cases, and should be considered first-line
therapy unless there is a contraindication. NSAIDs inhibit endometrial prostaglandin
production without affecting endometrial development but also have direct analgesic
properties at the central nervous system level. They should be started a few hours
before the onset of menstrual bleeding or with the onset of pain and continued for 1 to
3 days. NSAIDs appear to be equal in efficacy and so cost, convenience, and patient
preference should be used to determine the best choice for a particular woman.

Contraindications to NSAIDs include gastrointestinal symptoms, bronchospasm
and fluid retention, but side effects are usually mild and occur in fewer than 5% of
patients. SOR ().

2. Cyclooxygenase Il inhibitors (COX Il inhibitors) do not demonstrate improved ef-
ficacy when compared with traditional NSAIDs. Because of the concern for cardio-
vascular safety, some have been withdrawn from distribution. SOR ().

3. Oral contraceptives suppress both menstrual fluid volume and prostaglandin re-
lease, but not synthesis; this is achieved by causing endometrial hypoplasia. OCPs
are effective in most patients, and are best suited for those also desiring hormonal
contraception. Combination, extended-cycle, and progestin-only pills may be used.
Contraceptive patches are less effective than oral contraceptive pills in treating dys-
menorrhea. If severe dysmenorrhea is not improved with combined use of NSAIDs
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TABLE 18-2. PHARMACOLOGIC TREATMENT OF DYSMENORRHEA

Medication* Dose (mg)

NSAIDs

Ibuprofen 400-600 mg every 6 h

Ketoprofen 50 mg every 8 h

Naproxen sodium 500-550 mg, followed by 275 mg every 6 h

Diclofenac 50 mg every 8 h

Indomethacin 25-50 mg every 8 h

Oral Contraceptives 1 tablet daily
Danazol 100-200 mg twice daily
Leuprolide 3.75 mg IM monthly
Supplements

Thiamine 100 mg daily

Omega-3 fatty acids 2 ¢ daily

*Consult full prescribing information before administering any of these drugs.

10.

11.

and oral contraceptives, reevaluation for underlying pelvic pathology should be pur-
sued. SOR ().

. Levonorgestrel intrauterine devices effectively cause amenorrhea after the first

year and decrease the prevalence of dysmenorrhea by 50%; effective in treatment of
endometriosis. SOR ().

. Depo-medroxyprogesterone acetate induces anovulation and is often used in

women with endometriosis. SOR ().

. Intravaginal administration of combination contraceptives such as the etonogestrel

and ethinyl estradiol vaginal ring or even standard oral contraceptives with lev-
onorgestrel and ethinyl estradiol decreases dysmenorrhea. There seem to be fewer
systemic side effects when compared to oral administration of combination contra-
ceptives. SOR ().

. Danazol or leuprolide acetate may be considered in refractory causes of secondary

amenorrhea caused by endometriosis and chronic pelvic pain not limited to the time
of menses SOR ().

. Calcium channel blockers reduce myometrial activity and relieve dysmenorrhea by

decreasing uterine contractions. SOR (3.

. Glyceryl trinitrate has been shown to be helpful with severe dysmenorrhea, espe-

cially when taken in the first 6 hours of menstruation. It is strongly associated with
headache. SOR (9.

Supplements such as thiamine, pyridoxine, vitamin E, and omega-3 fatty acids have
all been used to effectively treat dysmenorrhea. SOR ().

Herbal preparations have been used for treatment of menstrual pain. Toki-
shakuyakusan, a Japanese herb, has been shown to be effective, although the dose
is unclear. Ovulatory function and thus fertility does not seem to be suppressed.

SOR ().

B. Nonpharmacologic approaches to the treatment of dysmenorrhea.

1.

2.

3.

Low fat vegetarian diet is associated with decreased duration and intensity of dys-

menorrhea. SOR ().

Exercise may stimulate the release of endorphins, which can act as nonspecific anal-

gesics, but the evidence is insufficient to support recommendation as a treatment for

dysmenorrhea. SOR (.

Physical treatments for dysmenorrhea may be used in combination with pharmaco-

logic treatments, and often provide relief for those women choosing not to use medi-

cations.

a. Heating pad or patch diminishes menstrual pain, and seems to be as efficacious
as NSAIDs. sOR ().

b. Acupuncture and acupressure have been shown to be effective in some patients.
Acupressure was shown to be as effective as ibuprofen in one study. SOR ().

c. Trancutaneous electrical nerve stimulation (TENS) is effective for some refrac-
tory dysmenorrhea. SOR ().

d. Manipulation has not been shown to be an efficacious treatment for dysmenorrhea.

SOR (.
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C. Surgical therapies should be reserved for those patients unresponsive to other treatment

modalities.

1. Hysterectomy is sometimes used for refractory dysmenorrhea, and is commonly used
in the treatment of fibroids. SOR ).

2. Laparoscopic uterosacral nerve ablation (LUNA) and presacral neurectomy are
used only in the most severe cases. Presacral neurectomy has more adverse effects.
SOR @®.

3. Endometrial ablation is sometimes used in women with severe dysmenorrhea and
menorrhagia.
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19 Dyspepsia

Kalyanakrishnan Ramakrishnan, MD

KEY POINTS

e The majority of patients with dyspepsia have no structural abnormality (nonulcer dyspep-
sia).

Patients without alarm symptoms should be tested for Helicobacter pylori and treated if
test results are positive (“test and treat” strategy).

Patients with nonulcer dyspepsia may be treated with a proton pump inhibitor (PPI),
histamine-2 receptor blocking agent (H> blocker), or a prokinetic agent.

. Definition. Dyspepsia is defined as pain or discomfort felt to arise in the upper gastroin-
testinal (Gl) tract with symptoms on greater than 25% of the days over the past 4 weeks. It
may be characterized by epigastric discomfort or pain and can be associated with epigas-
tric heaviness or fullness, belching or regurgitation, bloating, early satiety, heartburn, food
intolerance, nausea, or vomiting. Lower bowel function is usually not affected.

Il. Common Diagnoses. Dyspepsia is a common complaint, occurring in 20% to 30% of the

general population. It accounts for approximately 2% to 5% of family practice consultations.

Common causes include:

A. Medications. Aspirin, nonsteroidal anti-inflammatory drugs (NSAIDs), steroids, bispho-
sphonates, iron, erythromycin, tetracycline, alcohol, and potassium supplements can
cause upper abdominal discomfort.

B. Nonulcer dyspepsia (NUD). This disorder is found in up to 60% of patients with dyspep-
sia. The incidence of NUD is age dependent; approximately 70% of patients younger than
age 40 have NUD, as opposed to only 40% of those older than age 60. The exact cause
of NUD is unknown. No definite link between NUD and H pylori has been established.

C. Peptic ulcer disease (PUD). PUD includes gastric and duodenal ulcers, gastritis, and
duodenitis and is found in 20% to 30% of patients with dyspepsia. Together, NUD and
PUD probably account for 50% to 80% of all cases of dyspepsia. Duodenal ulcers affect
males twice as frequently as females. The peak incidence is between ages 45 and 64 in
males and at age 55 in females. Gastric ulcers occur much less frequently than duodenal
ulcer and increase in incidence with advancing age. A past history of PUD, H pylori
infection, NSAID use, male gender, and cigarette smoking all are associated with an
increased chance of finding gastric or duodenal ulcers on upper endoscopy.
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D. Gastroesophageal reflux disease (GERD). GERD is found in 5% to 15% of patients
with dyspepsia.

E. Gastric, esophageal, or pancreatic cancer. Fewer than 2% of patients with dyspepsia
have cancer. The incidence increases with advancing age. Toxins (e.g., nitrosamines or
polycyclic hydrocarbons), genetic factors, pernicious anemia, and atrophic gastritis have
been associated with gastric cancer.

F. Cholecystitis or cholelithiasis (see Chapter 1). For irritable bowel syndrome, see Chap-
ter 1.

G. Other causes of dyspepsia. Zollinger—Ellison syndrome, chronic pancreatitis, malab-
sorption, abdominal angina, and coronary artery disease are uncommon.

Symptoms. Although symptoms have low specificity in patients with dyspepsia, they may

be helpful in guiding the work-up (Figure 19-1).

A. Heartburn. Heartburn, regurgitation, painful swallowing, and chest pain are symptoms
suggestive of reflux.

B. Alarm symptoms. The presence of alarm symptoms including age older than
55 years, unexplained significant weight loss (>10-15 Ibs), persistent vomiting, melena,
hematemesis, or dysphagia should prompt immediate work-up, usually with endoscopy.
(SOR @)

C. Symptoms that poorly discriminate between specific disease and NUD. These in-
clude relief with antacids or food, nocturnal pain, food intolerance (e.g., fatty food intol-
erance), duration of pain, pain that occurs within 1 hour of eating, and anorexia.

D. Symptoms that may identify patients with complications of PUD. Symptoms that
indicate complications of PUD or other specific causes of dyspepsia are:

1. Hematemesis, melena, or both indicate Gl bleeding.

2. Dizziness, especially upon sitting or standing, or syncope may indicate significant
blood loss.

3. Persistent vomiting is a symptom of gastric outlet obstruction.

4. Pain that radiates straight through to the back may indicate a penetrating ulcer, leaking
abdominal aneurysm, pancreatitis, or pancreatic cancer.

5. Pain radiating to the shoulder may result from diaphragmatic irritation caused by pus,
blood, or free air in the peritoneum.

. Signs. In general, the physical examination is not helpful in determining the cause of dyspep-

sia. In uncomplicated cases, the examination usually reveals only mild to moderate epigastric

tenderness. The following signs may be helpful in identifying patients with complications of

PUD or serious systemic illness.

A. Unexplained tachycardia (pulse > 120) or postural hypotension (orthostatic change in
blood pressure > 20 mm Hg) may indicate significant blood loss from Gl bleeding.

. Abdominal rebound or rigidity suggests peritoneal irritation. A perforated viscus, blood,
or infection in the peritoneal cavity can cause peritoneal irritation.

. Blood in the stool may indicate upper Gl tract bleeding.

. Jaundice may indicate biliary tract obstruction from pancreatic cancer or cholelithiasis.

. Palpable mass in the upper abdomen may indicate a hepatic, gastric, or pancreatic
malignancy.

Laboratory Tests. In general, the laboratory evaluation consists of testing for H pylori in

those individuals without alarm symptoms. This is referred to as the “test and treat” strategy

(see Figure 19-1).

A. Tests that may be useful include:

1. Tests for H pylori. These can be either noninvasive (serology, urea breath test, urine
or stool-based antigen tests) or invasive (rapid urease test or biopsies, obtained at
the time of upper endoscopy). Serology is the easiest and least expensive, though the
urea breath test is preferred. (SOR ()

2. Upper Gl series. The upper Gl series is noninvasive and relatively inexpensive. It is
sensitive in detecting gastric and duodenal ulcers (80%—90%). Its accuracy improves
with disease severity. The double-contrast technique including spot views during vig-
orous compression with the barium-filled bulb improves detection of duodenal ulcers.
In patients with GERD, only severe esophagitis may be detected, although reflux and
motility disorders of the esophagus can be seen. The presence of a hiatal hernia does
not correlate with GERD.

3. Upper Gl endoscopy. Upper Gl endoscopy is the gold standard for identifying esoph-
agogastroduodenal pathology and is the investigation of choice for patients older than

moo w
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FIGURE 19-1. Management of dyspepsia.

55 with uninvestigated dyspepsia or in the presence of alarm features. (SOR €)) Upper
endoscopy is preferred to upper Gl barium study, because lesions can be directly vi-
sualized and biopsy can be performed. In addition, testing for H pylori can be perfor-
med.

4. Intraesophageal pH monitoring. Most physicians consider this procedure to be the
single best test for diagnosis for GERD. (SOR )) Coupled with a symptom diary,
24-hour monitoring has a sensitivity between 87% and 93% and a specificity of 92%
to 97% for GERD.

5. Scintigraphy. Scintigraphy is best used to detect delayed gastric emptying. GERD
and delayed gastric emptying can be detected using [**™Tc] sulfur colloid, although
intraesophageal pH monitoring is a better test for reflux.

B. Indications for further testing. Diagnostic testing should be started promptly in pa-
tients with severe systemic iliness, bleeding, perforation, symptoms of upper Gl tract
obstruction, or evidence of cancer.

1. Persistence of symptoms after empiric treatment requires further evaluation with
endoscopy or upper Gl series.

2. In patients who experience a recurrence of dyspepsia following empiric treatment,
a specific diagnosis should be made.
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TABLE 19-1. MEDICATIONS USED IN THE TREATMENT OF DYSPEPSIA

Medication Dose/Frequency
Hzblockers
Cimetidine 400 mg twice daily
Famotidine 20 mg once or twice daily
Nizatidine 150 mg twice daily
Ranitidine 150 mg twice daily
Proton pump inhibitors
Esomeprazole 20-40 mg once daily
Lansoprazole 15-30 mg once daily
Omeprazole 20 mg twice daily
Pantoprazole 40 mg once daily
Rabeprazole 20 mg once daily
Cytoprotective agents
Sucralfate 1.9 4 times daily
Misoprostol 100-200 p.g 2-4 times a day

Prokinetic agent
Metoclopramide 10-15 mg 30 min before each meal and at bedtime

VI. Treatment. Figure 19—1 presents the “test and treat” approach to a patient with dyspepsia.

A. A practical approach for patients with dyspepsia who are younger than 55 years and

have no alarm symptoms, complications of PUD, or serious systemic illness is to treat
empirically with an H, blocker or a PPI (SOR (2)) (see Table 19—1 for medications, dose,
and frequency) and test for H pylori. If they test positive for H pylori, treat (see Chapter
82). Helidac (bismuth subsalicylate-metronidazole—tetracycline) plus a PPl or Prevpac
(amoxicillin—clarithromycin—lansoprazole) administered for 14 days are both effective in
the treatment of H pylori (80%—90% response). (SOR ()) Patients should also be en-
couraged to discontinue ulcerogenic medications (e.g., alcohol or NSAIDs) and cigarette
smoking. (SOR (@) If NSAIDs need to be used, a PPI, H-2 blocker, or a cytoprotective
agent may be used concomitantly (see Table 19—1) or consider switching to a COX-2
inhibitor (e.g., celecoxib). (SOR (@)

. Forindividuals with dyspepsia who are older than 55 years, empiric treatment should

be followed by the establishment of a definitive diagnosis with upper endoscopy. If symp-
toms worsen or persist despite therapy, the patient should undergo further evaluation
(see Section V.B).

. When the cause of the patient’s dyspepsia is known, the following therapeutic mea-

sures may be helpful:

1. NUD. At present, the best therapy for NUD is unclear. Fortunately, in most individuals,
abdominal discomfort resolves within several weeks. Treatment for H pylori, if iden-
tified, may resolve dyspeptic symptoms. (SOR () In H pylori negative patients with
pain, nausea, or bloating as predominant symptoms, a 4 to 6 week course of PPI,
H-2 receptor blocker, or a prokinetic agent may be used (see Figure 19—1). (SOR ()
Patients with prominent somatic complaints, anxiety, or depression are more likely to
have a psychologic basis for their symptoms and may benefit from behavior therapy,
antidepressants, or anxiolytics. (SOR ()

2. PUD (see Chapter 82).

3. GERD. Patients with mild GERD symptoms benefit from adopting antireflux measures,
which include losing weight, avoiding lying down or bending over after meals, consum-
ing few large meals and bedtime snacks, elevating the head of the bed on 4- to 8-inch
blocks, modifying the diet (avoiding caffeine, chocolate, peppermint, fatty foods), and
discontinuing alcohol consumption and cigarette smoking. (SOR () (See sidebar for
pediatric GERD.)

a. In patients with a dominant symptom of heartburn or acid regurgitation, a PPI, H-2
blocker, or a prokinetic agent are options (see Table 19—1). (SOR ()

b. Antireflux surgery should be considered in patients with severe esophagitis with
inability to tolerate medication (including noncompliance), development of Barrett's
esophagus, persistent reflux symptoms despite acid suppression, or severe asthma
or aspiration pneumonia in association with GERD. (SOR (@)
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Gastroesophageal reflux is fairly common in infants. It is marked by regurgitation with normal
weight gain. The peak incidence is at 1 to 4 months and is usually resolved by age 1. “Happy
spitters” can be treated conservatively by reassuring parents and using thickened feedings,
hypoallergenic formula, and upright positioning after feedings.

Infants who present with regurgitation and alarm symptoms such as respiratory problems
(stridor, wheezing, cough), poor weight gain or growth, or irritability require further evalua-
tion. GERD should be considered in the differential diagnosis of these children. In older chil-
dren and adolescents, GERD usually presents with heartburn, regurgitation, or lower chest
pain. Infants or children with esophageal atresia with repair, neurologic impairment/delay,
bronchopulmonary dysplasia, asthma, or cystic fibrosis have an increased risk of GERD.
A pediatric gastroenterologist can help guide the work-up of GERD. Medical management
includes H, blockers and PPIs. Prokinetic agents may have a role.

4. Gastric or pancreatic cancer. The primary treatment of gastric or pancreatic cancer
is surgery. At present surgery offers the only chance for cure; chemotherapy and
radiation therapy are experimental.
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20 Dyspnea

Mark R. Stephan, MD, James C. Chesnutt, MD, Scott A. Fields, MD,
& William L. Toffler, MD

KEY POINTS

e Dyspnea is mainly caused by cardiac or pulmonary disorders.

e The history and physical examination will reveal the cause in most cases.

e The ABCs should be used to screen for life-threatening disorders, with further diagnostic
testing as indicated.

. Definition. Dyspnea is an unpleasant, subjective sensation of difficult breathing (breathless-
ness). Respiratory physiology relies on sensory input from peripheral and central chemore-
ceptors (monitoring Po,, Pco,, and pH) and mechanoreceptors (located in the heart, lung,
vessels, and chest wall) with central processing and control in the medulla, receiving ad-
ditional input from higher brain centers, including the cerebral cortex. The sensation of
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dyspnea is related to a mismatch of sensory input, central respiratory drive, and peripheral
ventilatory performance. Dyspnea can vary in quality and intensity and is affected not only
by physiologic disturbances but also by psychologic, social, and environmental factors.

. Common Diagnoses. Dyspnea is an extremely common complaint of patients presenting

for acute medical care. A chief complaint of shortness of breath accounts for 16% to 25% of
nonsurgical admissions from the emergency department. Seventy percent of patients with
advanced cancer have dyspnea, of which one-quarter have moderate or severe symptoms.
The most common causes of dyspnea relate to either cardiac or respiratory disorders. (See

t

he sidebar for life-threatening causes of dyspnea.)

TEN LIFE-THREATENING CAUSES OF DYSPNEA

=

CQOWONOOUAWN =

. Myocardial infarction

. Ventricular tachycardia

. Status asthmaticus

. Anaphylactic laryngeal edema
. Tension pneumothorax

. Bacterial epiglottitis

. Pulmonary embolism

. Carbon monoxide poisoning

. Guillain-Barré syndrome

. Diabetic ketoacidosis

A. Pulmonary disorders

1. Those at risk for obstructive lung disease include pediatric patients (asthma, bron-
chiolitis, bronchitis), adults with asthma, and adults with a chronic cigarette smoking
history (chronic bronchitis and emphysema).

2. Dyspnea caused by restrictive lung disease is more likely with an occupational ex-
posure (asbestos, coal, beryllium, silica, uranium, cotton dust, grain dust, hay mold),
those with severe scoliosis, the morbidly obese, and pregnant patients (caused by uter-
ine growth restricting lung expansion). Chest wall trauma and smoking are associated
with pneumothorax.

3. Severe pneumonia also causes dyspnea; those at risk include immunocompromised
patients (e.g., Pneumocystis carinii pneumonia in HIV disease), the very young, the
very old, and those at risk for aspiration (e.g., alcoholics or individuals with stroke or
history of swallowing disorders).

B. Cardiac dyspnea. Risk factors for cardiac dyspnea include known valvular heart disease,

congestive heart failure, known ischemic cardiovascular disease (angina, myocardial in-
farction, claudication, or stroke), individuals with comorbid conditions (diabetes mellitus,
hypercholesterolemia, or tobacco abuse), and those with a strong family history of prema-
ture coronary disease (i.e., myocardial infarction in the 40s or 50s in first-degree relatives).
Arrhythmias (e.qg., sick sinus syndrome, atrial fibrillation, and ventricular tachycardia) can
cause dyspnea.

C. Mixed cardiopulmonary dyspnea. Risk factors for mixed cardiopulmonary dyspnea

include hypercoagulable states, immobilization, major surgery or trauma, malignancy,
and pregnancy and oral contraceptives (pulmonary embolism). Morbid obesity and a
sedentary lifestyle contribute to deconditioning.

D. Noncardiopulmonary causes

1. Uncommonly, neuromuscular diseases (Parkinson’s disease, amyotrophic lateral
sclerosis, and Guillain-Barré syndrome) can cause dyspnea, owing to respiratory mus-
cle paralysis or dysfunction.

2. In the presence of clinical findings supporting them, the following systemic diseases
can cause dyspnea, anemia, thyrotoxicosis, diabetic ketoacidosis, metabolic acidosis,
and carbon monoxide poisoning.

3. A psychogenic cause for dyspnea should be considered in patients with a known
history of psychiatric disease, multiple life stressors, and poor coping skills or a history
of ill-defined somatic complaints. Extreme pain or hyperventilation can cause dyspnea.
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TABLE 20-1. FINDINGS IN COMMON CAUSES OF DYSPNEA

Cause Symptoms Signs
Pulmonary —“Chest tightness” (bronchospasm) —Tachypnea/Tachycardia
-0LD —“Air hunger” (hypoxemia) Rales/rhonchi/wheezes
-RLD —“Increased effort of breathing” —Nasal flaring, sternal retractions, and
(COPD, RLD) accessory muscle use (more severe)
—Pneumonia —Exercise-induced coughing/wheezing —Cyanosis or clubbing
(asthma)
—Daily sputum production (COPD) —Increased A-P chest diameter
—Cough, purulent sputum (dark or —Scoliosis, or chest wall deformity
rust)
—“Air hunger” (hypoxemia) —Fever >38.5°C (101°F)
—Pleuritic chest pain —Tachypnea, cyanosis
—Chills, rigors —Coarse rales, dullness to percussion, egophony
Cardiac —Anginal chest pressure/pain, —Tachycardia, arrhythmia
palpitations

Mixed cardiopulmonary

Noncardiopulmonary

—Neuromuscular

—Systemic disease
—Psychogenic

—Upper airway obstruction

—Orthopnea, dyspnea on exertion,
fatigue

—“Air hunger” (hypoxemia associated
with PE)

—Pleuritic chest pain, syncope,
unilateral leg pain, or swelling (PE)

—“Heavy breathing” (deconditioning)

—“Increased effort or work of
breathing”

Fatigue, weakness, tremor, motor
dysfunction (neuromuscular
weakness)

—Polyuria, polydipsia, polyphagia (DM)

—Headache, confusion, dizziness (CO)

—Anxiety, depression, pain
(psychogenic)

—Dysphagia, gagging, drooling, sore
throat, hoarseness (epiglottitis)

—Allergic exposure: food, cat, drug, bee
sting (anaphylaxis/laryngeal/edema)

—Snoring, sleep apnea, daytime fatigue
(0SAS)

—Abnormal heart sounds (murmur, rub,
gallop)
—Cardiomegaly, JVD
-Dependent edema
—Basilar fine rales and decreased breath sounds
—Tachypnea/Tachycardia, cyanosis

—Calf tenderness, edema, positive Homan’s sign
(PE)

—Obesity (deconditioning)

—Tachypnea/Tachycardia

—Abnormal muscle tone, strength, gait, or
reflexes (neuromuscular disease)

—Pale (anemia)
—Red skin CO poisoning
—Hyperventilation

—Tachypnea distress, inspiratory stridor, high
fever (epiglottitis)
—Cyanosis, urticaria (angioedema)

—Tonsil hypertrophy, nasal obstruction, obesity,
large neck (OSAS)

AP, anteroposterior; CO, carbon monoxide; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; JVD, jugular
venous distention; OLD, obstructive lung disease; OSAS, obstructive sleep apnea syndrome; PE, pulmonary embolism; RLD,

restrictive lung disease.

4. Upper airway causes of dyspnea are more likely in children (tonsillar hypertrophy,
croup, epiglottitis, or foreign body aspiration) and in alcoholics or individuals with a
history of stroke or of swallowing disorders.

lll. Symptoms (Table 20—1). Assessing the patient for dyspnea severity, onset (acute versus
chronic), descriptive qualities, and associated symptoms and signs can be extremely helpful

in identifying the underlying cause of the dyspnea.

Various studies show that different descriptive qualities of dyspnea are related to distinct
physiologic abnormalities.

IV. Signs (Table 20—1). In order to quickly and accurately identify severe or life-threatening
causes of dyspnea, special attention should be given to a rapid assessment of the patient’s
general level of distress and vital signs. In addition, cardiopulmonary examination is most

helpful in identifying underlying causes of dyspnea.

A. Vital signs. The patient’s respiratory rate, temperature, pulse, and blood pressure should
be determined. An increased respiratory rate (>20 respirations per minute) helps quan-
tify dyspnea, but it is a nonspecific sign. Fever (>38.5°C [101°F]) is associated with
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respiratory infection. An increased pulse rate (>100 beats per minute) may be associ-

ated with pulmonary embolism, dysrhythmia, or metabolic disorder.

B. Focused examination
1. The pulmonary examination should consist of auscultation and percussion of the

lungs to assess for the presence of rales, rhonchi, wheezing, decreased breath sounds,
egophony, or dullness to percussion. Inspection of the oral/nasal cavities, chest wall,
and extremities can reveal airway obstruction, an increased thoracic anteroposterior
diameter, chest wall deformity, or clubbing. Nasal flaring, sternal retractions, and ac-
cessory muscle use indicate more severe respiratory distress.

2. The cardiac examination should include an evaluation for rhythm, abnormal heart
sounds (S and S4), murmurs, rubs, increased jugular venous distention, peripheral
edema and pulses, and pulmonary rales in the lower lung fields.

3. The extent of additional noncardiopulmonary examination should be driven by the
symptoms. If a dyspneic patient has weakness, tremor, gait problems, or other muscu-
lar or neurologic complaints, a screening neurologic examination should be performed,
including testing gait, reflexes, sensation, motor strength, tone, and coordination.

V. Laboratory Tests. The need for testing should be based on the patient’s history and phys-
ical examination and ordered only if needed to help establish the cause or severity of the
illness. A stepwise “ABC and D” approach to dyspnea diagnosis and testing may simplify
the diagnostic process and decrease both cost and patients discomfort. When dyspnea is
severe, a rapid assessment for life-threatening medical problems should focus on the ABCs
(Airway, Breathing, and Circulation). Further diagnostic (D) testing can focus on evaluating
the common causes of dyspnea.

A. Airway. A peak expiratory flow rate (PEFR) of <150 L/min (normal value, 400-600
L/min) predicts a pulmonary cause for dyspnea, indicating significant obstructive airway
disease that may require hospitalization. The PEFR is easily measured with a handheld
peak flow meter and should be compared to the patient’s baseline value and help guide
a stepwise asthma/chronic obstructive pulmonary disease (COPD) treatment plan.

B. Breathing
1. Pulse oximetry can be used as a rapid and accurate assessment of oxygenation. For

hypoxemia of <90% po, on pulse oximetry, an arterial blood gas analysis (ABG)

profile should be considered, which provides precise levels of oxygenation, carbon
dioxide, and pH (normal values: pH, 7.40; Pco,, 40 mm Hg; Po,, 90-100 mm Hg). An

ABG can aid in the diagnosis of severe dyspnea or dyspnea of unclear origin.

2. Chest x-ray is the next step. This can demonstrate an infiltrate, effusion, pneumoth-
orax, sign of congestive heart failure (e.g., pulmonary vascular congestion or car-
diomegaly), or lung disease (e.g., fibrosis or tumor).

C. Circulation. An electrocardiogram (ECG) is imperative for evaluation of cardiac arrhyth-
mia or ischemia and can aid in the diagnosis of pulmonary embolism, pericarditis, or other
cardiac problems. The ECG should be correlated with blood pressure and an assessment
of perfusion.

D. Diagnostic testing. Further testing can be based on likely disorders guided by the acuity
and severity of symptoms, initial testing, and pertinent examination findings.

1. Cardiac tests
a. BNP (brain or b-type natriuretic peptide) is a validated test to evaluate for the

presence of congestive heart failure (CHF) in patients with dyspnea. A low value
(<100 pg/mL) makes CHF unlikely. Values >100 and <500 pg/mL) require clinical
judgement and further diagnostic testing to confirm CHF. Levels >500 pg/mL make
CHF the most likely diagnosis. (SOR ()

b. Other useful cardiac studies may include echocardiography, cardiac catheter-
ization, cardiac event monitors, and exercise treadmill testing but likely should
be reserved to evaluate abnormal ECG or examination findings or suspicious un-
explained symptoms. Exercise testing is helpful in the evaluation of cardiac abnor-
malities as well as in the diagnosis of exercise-induced asthma.

2. Pulmonary tests. These tests can evaluate possible lung disease. Formal spirometry
is useful in the assessment of patients with lung disease. In restrictive disease,
forced vital capacity (FVC) is low, and forced expiratory volume in 1 second (FEV;)
and the maximal midexpiratory flow (FEV2s9,_75%) may be low. The FEV-FVC ratio
may be normal or even high. In obstructive disease, FVC, FEV, FEV-FVC ratio, or
FEV2s59,75%, or all four, may be low. In mixed disease, all these values are low.
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3. Mixed cardiopulmonary. Pulmonary embolism can cause pleuritic chest pain, dys-
pnea, tachycardia, and hypoxemia. The following tests can help clarify the diagno-
sis.

a. D-dimer is useful when negative to exclude deep venous thrombosis (DVT) and
pulmonary embolism (PE): a low result has a high-negative predictive value for DVT
and PE, especially when combined with a clinical prediction rule that scores a low
pretest probability of venous thromboembolism. A high result is nonspecific. SOR ()
(see Chapter 23).

b. Multidetector computerized tomography (CT) scan of the chest is evolving
toward standard practice in many hospitals to diagnose or exclude PE.

c. Ventilation/perfusion (V/Q) scan should be used in cases where CT scan is not
available or is not conclusive for suspected PE. The result is often inconclusive,
which may necessitate the use of pulmonary angiogram to clarify the diagno-
sis.

d. Doppler venous flow studies are a noninvasive, accurate method to identify DVTs,
which are correlated with PE (see Chapter 23).

4. Noncardiopulmonary
a. A complete blood cell count can establish the presence of anemia or a possi-

ble underlying infection. Anemia leads to decreased oxygen-carrying capacity and
therefore reduced oxygen delivery.

b. Blood glucose, basic metabolic test set, and thyroid-stimulating hormone
may be useful to assess metabolic status in unclear cases. Thyrotoxicosis results
in increased oxygen demand. High levels of glucose can cause ketoacidosis. Renal
or electrolyte abnormalities can cause dyspnea.

c. A carbon monoxide level (normal value, <2%) may document a toxic exposure
to smoke or exhaust from a furnace or other sources. Levels are elevated in active
smokers (<10%), thereby decreasing oxygen-carrying capacity. Carbon monoxide
binds to hemoglobin with 200 times the affinity of oxygen, severely compromising
oxygen delivery to tissue. Lethal levels (>50%) can occur despite relatively normal
arterial blood gas levels.

d. Further neurologic testing or imaging should be guided by abnormal physical ex-
amination findings and is unlikely to be cost-effective if a screening neurologic
examination is normal.

VI. Treatment. Once the underlying diagnosis has been made, treatment strategies should
involve increasing oxygen delivery and correcting the underlying disease process, which
usually relieves the sensation of dyspnea. For treatment of specific medical problems, please
see the following chapters: Asthma (Chapter 68), Chronic obstructive pulmonary disease
(Chapter 70), Congestive heart failure (Chapter 72), Cough (Chapter 13), Ischemic heart
disease (Chapter 77), and Wheezing (Chapter 65).

Medical therapies aimed at alleviating the symptoms of dyspnea can be used while the
disease process is being treated or in cases where the cause of dyspnea is uncertain or
related to a terminal condition such as cancer or end-stage COPD.

A. Oxygen. Oxygen delivered via nasal cannula at 1 to 4 L/min can provide good relief for
mild or severe hypoxemia, at rest or with exercise, regardless of initial oxygen saturation; in
COPD patients oxygen therapy can suppress respiratory drive and cause CO retention,
which can present as sedation.

B. Bronchodilators. Both beta-agonists and anticholinergics alone or in combination pro-
vide symptomatic relief in COPD. (SOR ()

C. Intravenous steroids do not help dyspnea acutely; prolonged use of oral steroids can
cause muscle weakness; inhaled steroids do show improved airway reactivity in asthma
and COPD and are associated with decreased symptoms and hospitalizations.

D. Pulmonary rehabilitation programs relieve dyspnea and fatigue in patients with COPD.
(SOR Q)

E. A Cochrane review found strong evidence that opioids relieve dyspnea and improve
exercise tolerance in patients with cancer and severe COPD.

1. Immediate-release forms (e.g., Roxicodone/oxycodone IR) are more effective than
sustained-release forms (e.g., OxyContin/oxycodone SR).

2. Constipation is a problem, but tolerance develops to other side effects.

3. Studies show opioids do not severely suppress respiration or cause early death in
terminally ill patients.
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F. Anxiolytics. In end-stage COPD and cancer, oral buspirone (e.g., Buspar, 5-10 mg
3 times daily) or lorazepam (e.qg., Ativan, 0.5-2 mg every 4 hours as needed) may relieve
anxiety associated with dyspnea rather than dyspnea itself.

G. Nonpharmacologic methods. Use of fans, open windows, cognitive therapy, stress man-
agement for patient and caregiver, and nutritional, spiritual, and emotional support have
all proved useful in decreasing dyspnea.
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21 Dysuria in Women

L. Peter Schwiebert, MD

KEY POINTS

* In women with dysuria, consideration of historic risk factors should drive differential diag-
nosis and evaluation.

e Urinalysis or leukocyte esterase dipstick testing is the most important laboratory study in
diagnosing urinary tract infection.

e Findings compatible with an acute uncomplicated urinary tract infection warrant empiric
treatment for Escherichia coli.

. Definition. Dysuria is a discomfort associated with micturition, commonly caused by bac-
terial urinary tract infection (UTI). Among uncomplicated UTls, 80%—85% are caused by
E coli, approximately 5%—10% are caused by Staphylococcus saprophyticus, and 5%—10%
are caused by Proteus mirabilis. The foregoing organisms may also cause recurrent or dif-
ficult to eradicate (i.e., complicated) UTIs; such infections may also be caused by Serratia,
Pseudomonas aeruginosa, Klebsiella, enterococci, and Enterobacteriaceae species.

Other causes of dysuria include:

. Bladder or urethral irritation (e.g., interstitial cystitis [IC]).

. Urethral trauma, bubble baths, or dietary factors.

. Vaginal atrophy (postmenopausal or other hypoestrogenic state).

. Urethritis, often caused by sexually transmitted diseases (STDs), including Chlamy-
dia trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, or herpes simplex virus
(HSV) virus infection.

E. Psychogenic dysuria (often a component of somatization disorder, depression, chronic
pain, or sexual abuse).

. Common Diagnoses. Clinical syndromes associated with dysuria account for 5% to 15% of
visits to family physicians. Approximately 25% of American women report at least one bout
of acute dysuria per year. UTI accounts for more than 7 million visits and affects at least 50%
of women once in their lifetime. Twenty-five percent of these women suffer recurrent UTls.

oow>»
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A. Acute bacterial cystitis (25%—35% of cases) is more likely with a past history of cystitis,
sexual intercourse, diaphragm/spermicidal contraception, douching, or postponement
of micturition. Risk factors for complicated UTIs include pregnancy, indwelling urinary
catheter, urinary tract instrumentation within the past 2 weeks, urinary tract anomaly or
stones, recent systemic antibiotic use, or immunosuppression (e.g., poorly controlled
diabetes mellitus).

B. Vulvovaginitis (21%—38% of cases) is a more frequent cause of dysuria in college-aged
women than are UTls.

C. The likelihood of acute or subclinical pyelonephritis (up to 30% of cases) is increased
in women who are symptomatic for more than 7 days before seeking medical attention, of
lower socioeconomic status, presenting to an inner-city emergency room, are pregnant,
or having recurrent UTls (more than three in the past year), or in women with a history
of first UTI before age 12, with recurrence of a UTI within 7 days of completion of appro-
priate antibiotic therapy, or with other risk factors for complicated UTI (see Section II.A).
Approximately one-third of women with lower UTI symptoms will have unrecognized or
subclinical pyelonephritis.

D. The likelihood of dysuria without pyuria (15%—30% of cases) is increased with a history
of urethral trauma, in women in a postmenopausal state and not receiving estrogen
replacement therapy, or with physical/chemical irritants (e.g., douching or consumption of
citrus, ethanol, caffeinated carbonated beverages, sugar, or spicy foods). Ninety percent
of patients with IC are women (up to 700,000 US women are affected); patients with this
syndrome have a median age of 40 and tend to have a past history of childhood or adult
UTls.

E. Urethritis (3%—10% of cases) should be considered in women with a recent new sex
partner, multiple partners, or a partner with urethritis. Thirty to fifty percent of nongono-
coccal urethritis is caused by C trachomatis; other organisms implicated include urea
plasmids and T vaginalis.

Symptoms. The onset of symptoms is usually abrupt, and the patient may describe “in-

ternal” dysuria (i.e., suprapubic pain), as opposed to stinging of the skin (i.e., “external

dysuria”).

A. Dysuria
1. Dysuria is the cardinal symptom of an acute bacterial cystitis. Other symptoms of

this condition include urinary frequency, mild anorexia or nausea, nocturia, urgency,
the voiding of small amounts, urinary incontinence, and suprapubic pain. A recent
meta-analysis found that four factors significantly correlate with a diagnosis of UTI:
frequency, hematuria, dysuria, and back pain. This same study found four factors
(i.e., absent dysuria or back pain, history of vaginal discharge or vaginal irritation)
that decrease the likelihood of UTI; women with one or more symptoms of UTI have
approximately a 50% likelihood of this diagnosis and combinations of the eight findings
can raise the probability of UTI to >90%.

2. The dysuria accompanying urethritis often has a stuttering, gradual onset and is “in-
ternal” Increased frequency and urgency of urination may indicate dysuria without
pyuria.

3. Patients who complain of external dysuria, or a burning sensation as the urine passes
the inflamed labia, may have vulvovaginitis.

B. Vaginal discharge
1. Dysuria and an associated increase in vaginal discharge from concomitant cervicitis

may indicate urethritis.

2. Patients with vulvovaginitis complain of vaginal discharge, odor, or itching.

C. Pain. Localized pain in the flank, low back, or abdomen and systemic symptoms, such as
fever, rigors, sweats, headaches, nausea, vomiting, malaise, and prostration, can occur
with UTI, particularly pyelonephritis.

D. Interstitial cystitis (IC) is characterized by persistent pelvic or perineal pain, temporarily
relieved by voiding, and consistent urinary urgency and voiding 16 to 40 times daily, in
the absence of a history of radiation, tuberculosis, or chemical cystitis.

. Signs

A. Acute bacterial cystitis
1. Fever almost never develops when a UTl is localized to the bladder.
2. Suprapubic tenderness is present in only 10% of patients with cystitis. If this sign is
present, however, it has a high-predictive value for cystitis.
B. Vulvovaginitis. For signs of this condition, see Chapter 64.
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C. Pyelonephritis. The patient often has a fever (temperature of 38-39°C [101-102°F]),
costovertebral angle tenderness, and tachycardia.

D. Dysuria without pyuria. In this case, the physical findings just described are absent.
However, the pelvic examination may show some periurethral or vulvar irritation.

E. Urethritis. Urethritis is frequently associated with mucopurulent cervicitis.

V. Laboratory Tests (Figure 21-1).

A. A clean-catch midstream urinalysis (UA) is readily available in most offices and essen-
tial for evaluating patients with dysuria. Using the definition of significant bacteriuria as
>102 of a single uropathogenic bacterial species per milliliter in a symptomatic patient,
pyuria (=5 white blood cells [WBCs] per centrifuged high-power field) is found in up to
95% of patients with an acute cystitis, and >10° bacteria per milliliter and in more than
70% of patients with acute cystitis and 102 to 10° bacteria per milliliter. The leukocyte
esterase dipstick test is 75% to 95% sensitive and specific in detecting pyuria and
is a reasonable substitute if urine microscopy is unavailable. Microscopic hematuria is
present in up to 60% of women with acute bacterial cystitis, but its absence does not
rule out this diagnosis. Twenty percent of women with IC have gross hematuria without
bacteriuria or WBCs.

B. Culture (Figure 21-1).

1. Urine culture is indicated in the following situations:

a. If an acute bacterial cystitis is suspected, but clinical findings and UA leave the
diagnosis in question.

b. If the patient has symptoms and signs of upper or complicated UTI (see Section
11.C).

c. Two to four days after a patient completes treatment for a complicated UTI.

d. After a patient self-administers antibiotics (see Section VI.A.2).

2. In women in whom urethritis is suspected, urethral and cervical cultures for N gonor-
rhoeae and C trachomatis should be performed.

C. IC can be diagnosed with findings verifiable only with cystoscopy (i.e., glomerulations
or ulcers, absence of bladder tumor). Urodynamic studies will also demonstrate small
bladder capacity, i.e., <350 mL and urge to void at 150 mL.

VI. Treatment of women with dysuria is based on the clinical picture, supplemented by appro-
priate laboratory studies. In patients with findings compatible with an acute, uncomplicated
bacterial cystitis, it is reasonable to initiate treatment for E coli based on UA findings alone.
A. Acute, uncomplicated bacterial cystitis (Table 21-1).

1. Short-course antibiotics
a. Short course (3 days) treatment is equivalent to treatment for 5 or more days

for symptomatic cure. (SOR ()) Trimethoprim-sulfamethoxazaole-double strength
(TMP-SMX-DS), one tablet twice daily for 3 days, is the first-line treatment in non-
sulfa-allergic women. However, 5% to 15%% of E coli are resistant to TMP-SMX,
and the likelihood of resistance increases with recent hospitalization, use of TMP-
SMX during the previous 6 months, or recurrent UTls during the past year. If resis-
tance is likely, a 3-day course of a fluoroquinolone is reasonable.

b. In patients with sulfa allergy, the following alternative regimens are effective:
trimethoprim (TMP), 100 mg orally twice daily, nitrofurantoin, 100 mg orally 4 times
daily, ciprofloxacin, 250 mg orally twice daily, ofloxacin, 200 mg orally twice daily,
or fosfomycin, 3 g orally. All of these medications are taken for 3 days, except
fosfomycin, which is taken as a single dose.

2. Recurrent UTls. Women with one to two uncomplicated UTIs per year can be given a
prescription for an appropriate short-course antibiotic (see Section VI.A.1.b). Women
who experience three or more symptomatic UTIs over the preceding 12 months or two
or more symptomatic UTls over 6 months warrant prophylaxis.

a. Measures shown to decrease the number of UTls include frequent bladder emptying
(especially following sexual intercourse), discontinuation of diaphragm use, and
urine acidification using cranberry juice (=300 mL daily) or oral ascorbic acid.

b. Since symptoms develop in 85% of women with recurring infections within 24 hours
following sexual intercourse, postcoital antibiotics (1 dose orally after sexual in-
tercourse) may be helpful. Acceptable regimens include TMP-SMX, one single-
strength tablet; nitrofurantoin, 50 to 100 mg; or sulfisoxazole, 500 mg.

c. If a postcoital regimen is not effective, long-term prophylaxis is indicated. Rec-
ommended regimens include one of the following: TMP-SMX, one single-strength
tablet taken each evening or thrice weekly; TMP, 100 mg once daily at bedtime.
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FIGURE 21-1. Approach to evaluation of ambulatory women with urinary tract symptoms. GC, Neisseria gonorrhoeae; IC, interstitial cystitis; STD, sexually transmitted disease; UA, urinalysis; UTI,

urinary tract infection; WBC, white blood cells.
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TABLE 21-1. ANTIBIOTICS RECOMMENDED FOR AMBULATORY MANAGEMENT OF UTIS IN WOMEN

Drug Dosage (mg)
Trimethoprim-sulfamethoxazole (TMP-SMX)* 160/800 twice daily
Trimethoprim (TMP)* 100 twice daily or 200 daily
Nitrofurantoin 100 4 times daily
Ciprofloxacin® #-8 250 twice daily
Ofloxacin - 200 twice daily
FosfomycinT-§ 3000 (single dose)

*Consult full prescribing information before administering any of these drugs. *Preferred agent in non-sulfa-allergic patients
(3-day or 10- to 14-day regimen); in populations with low likelihood of resistance.

TShort-course (3-day) alternatives to TMP-SMX in sulfa-allergic patients.

?Preferred oral medication for ambulatory treatment of pyelonephritis (500 mg twice daily orally for 7 days).

§ Relatively expensive.

or norfloxacin, 200 mg thrice weekly at bedtime. Antibiotics should be discontin-
ued 3 to 6 months after initiating treatment to identify patients who will remain
disease-free; women experiencing recurrences should receive extended (1-2 year)
prophylaxis.

B. Vulvovaginitis (see Chapter 64).
C. Pyelonephritis

1. Febrile, ill-appearing patients should be hospitalized for treatment with parenteral an-
tibiotics; those with mild symptoms (temperature < 38.3°C, no nausea or vomiting,
good oral intake) in whom close follow-up is feasible can be treated as outpatients. A
recent study found that 7 days of ciprofloxacin, 500 mg orally twice daily, resulted in
greater bacterial and clinical cure rates than a standard 2-week course of TMP-SMX-
DS.

2. Patients with complicated UTI are at risk for subclinical pyelonephritis and should be
treated with a standard 10- to 14-day regimen (Table 21-1).

. Dysuria without pyuria

1. Offending agents identified through careful history should be eliminated.

2. Postmenopausal women whose symptoms are believed because of estrogen defi-
ciency may benefit from estrogen replacement (see Chapter 78).

3. Other measures that may prove helpful include taking warm baths, avoiding acidic
foods (e.g., coffee, citrus fruits, tomato products, chocolate) and alcohol, artificial
sweeteners, and carbonated beverages; increasing fluid intake (water is best) to dilute
urine; drinking 8 oz water with 1 tbsp baking soda; or taking antispasmodics, such as
phenazopyridine (e.g., Pyridium) 100 to 200 mg orally 3 times daily, or hyoscyamine
sulfate (e.g., Levsin), 0.125 to 0.250 mg orally every 4 hours.

4. For IC, a variety of agents have been used, without convincing evidence of efficacy
in large, placebo-controlled trials (though there has been an evidence of success in
open-label trials). These agents include tricyclic antidepressants (e.g., amitriptyline or
imipramine, 25-100 mg orally at bedtime), antihistamines (e.g., cimetidine, 300 mg
orally twice daily, or hydroxyzine, 25—-75 mg orally at bedtime).

a. The only agent approved for IC by the US Food and Drug Administration is pen-
tosan polysulfate (e.g., EImiron), 100 mg orally 3 times daily. (SOR (3)) Twenty-eight
percent of women receiving pentosan (versus 13% receiving placebo) noted im-
provement in pain/urgency/pressure but no appreciable improvement in frequency,
nocturia, or volumes voided. Patients may take 3 to 6 months to respond and
may experience side effects, including diarrhea, dyspepsia, headaches, rashes, or
abdominal pain.

b. Patients responding poorly to oral therapies and patients with severe symptoms may
benefit from urologic referral for further management, such as intravesical dimethyl
sulfoxide (DMSO). Fifty to ninety percent of these women respond to DMSO, with
relapse in up to 40% of those discontinuing therapy. (SOR ()

. Urethritis. Empiric therapy for C trachomatis or N gonorrhoeae can be instituted in high-

risk individuals, while one is awaiting culture results. Because of the coprevalence of
N gonorrhoeae and C trachomatis infection, patients should be treated with ceftriax-
one (e.g., Rocephin), 250 mg intramuscularly (1 dose), and doxycycline, 100 mg orally
twice a day for 7 days. Alternatives to ceftriaxone for N gonorrhoeae include cefixime
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(e.g., Suprax), 400 mg, ciprofloxacin (e.g., Cipro) 250 mg, or ofloxacin (e.g., Floxin), 400
mg orally for 1 dose. Alternatives to doxycycline for C trachomatis include azithromycin,
1.0 g orally for 1 dose, or erythromycin base, 500 mg, or erythromycin ethylsuccinate,
800 mg orally 4 times daily for 7 days. Pregnant or breast-feeding women should
receive ceftriaxone plus erythromycin. (Also see the sidebar on asymptomatic bac-
teriuria.)

ASYMPTOMATIC BACTERIURIA

Asymptomatic bacteriuria (ASB) is present in between 5% and 10% of pregnant women,
with an increased likelihood in women who are sexually active or have diabetes, increased
parity, or lower socioeconomic status. In 20% to 35% of women with ASB in pregnancy,
overt UTI eventually develops. The American College of Obstetrics and Gynecologists rec-
ommends screening all pregnant patents with urine culture at the initial prenatal visit and in
the third trimester.

Recommended antibiotics for treating UTI in pregnancy include nitrofurantoin (e.g., Mac-
robid), 100 mg orally every 12 hours for 7 days, or a cephalosporin (e.g., cephalexin), 250
to 500 mg orally 4 times daily for 7 days, with follow-up culture after treatment and monthly
for the duration of the pregnancy, and consideration of prophylactic nitrofurantoin following
a bout of pyelonephritis.

The evaluation and management of elderly women with symptomatic UTI is as de-
scribed in the main text. In a healthy, elderly women with asymptomatic bacteriuria,
there is no evidence that treatment reduces long-term renal problems; treatment increases
cost, the likelihood of drug reactions (or drug—drug interactions), and the likelihood of drug-
resistant microorganisms.
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22 Earache

David Berkson, MD, & Carmelo DiSalvo, MD

KEY POINTS

* Most causes of otalgia are benign and are easily diagnosed and managed in the office
setting.

e Not all causes of otalgia are intrinsic to the ear itself. Referred pain may be the etiology
and can be indicative of a serious problem such as an underlying cancer or other non-ear
diseases.

* Unexplained otalgia or otalgia not resolving with appropriate therapy should be evaluated
by an otolaryngologist.

I. Definition. Earache (otalgia) is pain or discomfort perceived in the ear or surrounding struc-
tures. It can be primary, including pain from diseases of the auricle, external canal, middle
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ear, or inner ear, or referred, occurring secondary to the complex innervations of the head
and neck. The ear is innervated by sensory branches of the trigeminal, facial, vagus, and
glossopharyngeal cranial nerves and by the lesser occipital and great auricular cervical
nerves.

. Common Diagnoses. Earache most commonly originates from middle ear or external au-
ditory canal pathology.
A. Acute otitis media (AOM) occurs most frequently during the winter months, thus coin-

ciding with the peak incidence of viral upper respiratory tract infections. The peak age
incidence is 6 months to 7 years. Native Americans and Eskimos experience otitis me-
dia more frequently than do people of other races. Otitis media is also more prevalent
in children with Down syndrome or cleft palate. The two major risk factors for AOM in
children are group daycare involvement and exposure to second-hand smoke. Other risk
factors include a family history of AOM, bottle-fed infants, Eustachian tube dysfunction,
and enlarged adenoids.

. Otitis externa (OE) is a generalized inflammation of the external ear canal, which may

involve both the pinna and/or tympanic membrane (TM). AOE requires the presence of
pathogens and the breakage of skin to cause disease. Itis 10 to 20 times more common in
the summer than in cooler months, particularly in individuals who swim in lakes or pools.
This condition is more likely to affect diabetic patients and other immunocompromised
persons, who are also more likely to develop invasive disease. Local trauma with cotton
swabs and scratching are among the highest known causes. Other risk factors include, but
are not limited to, moisture in the ear canal, canal occlusion, and conditions of abnormal
keratin production (i.e. psoriasis, atopic and seborrheic dermatitis).

. Barotrauma most commonly occurs either after flying in an unpressurized aircraft or after

scuba diving. Acute upper respiratory infections and allergies increase susceptibility to
this condition.

. Direct trauma is seen more frequently in young males, resulting from fights or automobile

accidents; in military personnel or miners, who may work near explosions; or in hikers,
mountain climbers, or outdoor workers in cold climates, who may suffer frostbite.

. Referred otalgia

1. Temporomandibular joint dysfunction tends to occur in patients with the following
conditions: (1) dental malocclusion or poorly fitting dental prostheses, (2) bruxism
(nocturnal tooth grinding), (3) trauma to the mandible, or (4) degenerative temporo-
mandibular joint disease, especially in women in the third or fourth decade of life.

2. Dental diseases, such as abscesses, are likely to develop in individuals with poor
oral hygiene.

3. Cancers of the ear, nose, and throat region have an increased risk in patients with a
history of heavy tobacco or alcohol use or serous otitis (in adults), those of Chinese
ancestry, and those with dysphagia or hemoptysis.

1Il. Symptoms

A. Pain

1. Severe deep pain or ear pain that interferes with normal activity or sleep may indicate
AOM.

2. Moderate pain, especially with lying on the affected side or movement of the jaw may
be present in OE.

3. Pressure progressing to moderate to severe pain over a few hours may be related to
barotrauma.

4. Pain in the injured part of the ear is evident with direct trauma; frostbite of the auricle
usually causes burning pain lasting several hours.

5. Pain in referred otalgia depends on the cause (Table 22—-1).

. Tinnitus can be present with barotrauma or may indicate more serious disease.
. Hearing loss

1. If unilateral, may be a sign of an effusion or other underlying pathology that may
warrant further investigation.

. Otorrhea

1. A purulent nonmalodorous discharge in the canal may be seen with TM rupture in
AOM; perforation often occurs near the annulus, necessitating clear view of the entire
TM.

2. A bloody, serous, or foul smelling discharge may indicate trauma with or without
accompanying infection.



TABLE 22—1. CAUSES OF REFERRED OTALGIA

Cause

Mechanism

Symptoms

Signs

Laboratory Tests

Treatment

Comments

TMJ dysfunction

Dental disease

Head and neck
tumors

Infection of
sinuses,
pharynx

Carotodynia

Temporal arteritis

Trigeminal, glos-
sopharyngeal,
or
sphenopalatine
neuralgia

Gastroesophageal
reflux disease

Internal derangement
of joint,
malocclusion,
poorly fitting dental
prostheses, bruxism

Inflammation or
pressure on nerves
by abscessed teeth,
impacted molars

Traction on or
inflammation of
nerves

Nerve irritation from
infection

Pain referred along
same nerve
pathways as ear

Collagen vascular
disease with
inflammation

Compression of nerves

Nerve irritation from
acid stimulation

Deep pain that becomes
worse with eating

Dull to lancinating pain
worse with eating, tooth
sensitive to cold

Hoarseness, dysphagia,
lump, pain or pressure
slowly increasing

Retro-orbital or frontal
pain, sore throat

Throat pain, dysphagia

Pain near affected arteries,
weight loss, fever, jaw
claudication

Lancinating pain triggered
by chewing or
swallowing cold liquids

Worse at night or with
stimulating foods

Pain on palpation,
crepitus, asymmetry
of motion

Carious teeth, tender
teeth, red or
necrotic gingiva

Tumor in nasopharynx
or larynx

Sinus tenderness, poor
transillumination,
exudative
pharyngitis

Tender bifurcation of
carotid artery

Tender, indurated
temporal artery

Trigger points in
nasopharynx

None

None

None

CT, MRI

Strep screen, consider
further sinus
evaluation

Consider radiographic
evaluation of carotid
anatomy

Elevated ESR, temporal
artery biopsy

None

pH study, upper Gl
study

NSAIDs plus jaw-opening
exercises; moist heat;
mechanical soft diet. Refer
if not relieved in 3-4
weeks

Dental referral; pain control;
consider antibiotics

Refer for excision/biopsy and
further treatment

See Chapters 55 and 57

Consider steroids, moist heat
to affected area

Long-term oral steroid taper
is mainstay of therapy

Multiple options for oral
neuropathic pain tx.
Surgical therapy or
ablation for
nonresponders

Diet and behavioral changes.
Antacids H, blockers, PPIs
(see Chapters 19 and 82)

Differential includes
arteritis and dissection

Treat to prevent visual
loss. Use ESR to
monitor therapy

Significant potential side
effects with
medications—
monitoring may be
necessary

Caution of potential
long-term side effects
with PPIs (osteopenia)

E ESR, erythrocyte sedimentation rate; CT, computerized tomography; Gl, gastrointestinal; MRI, magnetic resonance imaging; TMJ, temporomandibular joint.
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E. Itching may be present in OE or following minor trauma.

F. Referred pain (see Table 22-1).

G. Associated symptoms
1. Fever, dizziness, nausea, and vomiting may occur with AOM.

2. Parents of infants and small children with AOM may observe irritability, decreased
feeding, or pulling at the ears.

IV. Signs. Examination of patients with otalgia should be directed by the risk factors and symp-
toms and should include systematic evaluation of the auricle, auditory canals, and TMs, as
well as sources of referred otalgia as indicated (Table 22—-1).

A. Auricle
1. OE may cause erythema or crusting if this portion of the ear is involved.

2. OE also causes painful movement of the auricle or pressure on the tragus.

3. In direct trauma, injury to the auricle is evident from inspection; frostbite may initially
present with auricular pallor, followed by erythema and sometimes, bullae. Exami-
nation of the posterior aspect of the auricle is essential to avoid missing signs of
trauma.

B. External auditory canal
1. The canal in OE is red and edematous, usually with purulent drainage. The presence

of spores or black colored material may signify a fungal infection. A greenish discharge
may indicate Pseudomonas.

2. Canal injuries with direct trauma include lacerations, abrasions, or hematomas.

C. Tympanic membrane
1. A normal appearing TM is a pearly colored, partially translucent tissue that vibrates

as it transmits sound to the inner ear. The presence of a reddened TM alone, without
pneumatic otoscopic evidence of immobility, is not sufficient to diagnose AOM, as
an erythematous TM may also be because of increased intravascular pressure (e.g.,
a crying infant or child). In performing pneumatic otoscopy, it is imperative that a
speculum of proper shape and diameter be selected to ensure a proper seal in the
external auditory canal.

2. A diagnosis of AOM requires (1) a history of acute onset of signs and symptoms,
(2) the presence of middle-ear effusion, and (3) signs and symptoms of middle-ear
inflammation. Pneumatic otoscopy is the primary method for evaluating the presence
of effusion with AOM. (SOR €))) Positive predictive values in the 90% range compared
to myringotomy have been achieved with the following findings: an opaque TM, a
bulging TM, and impaired TM mobility. An air—fluid level seen behind the TM indicates
the presence of middle ear effusion.

3. A cholesteatoma (pearl tumor) can appear as white or yellow flecks and/or as chronic
debris behind the TM. Suspicion should arise when there is a perforated or retracted
TM with debris that is difficult to clear. Severe complications include central nervous
system infection and thrombosis.

4. In barotrauma, the TM initially appears red, later becoming blue or yellow. With con-
tinued blockage, bubbles or airfluid levels may be seen. Other manifestations of baro-
traumas may include TM rupture, rupture of the inner ear membrane, ova, or round
window. It may present with otorrhea, hemotympanum and/or vertigo.

V. Laboratory Tests. The cause of otalgia is usually evident from the history and examination.
The following laboratory tests may be helpful in delineating the cause in certain situations:
A. Tympanometry, a technique that measures immittance of the middle ear at various

levels of air pressure, may be helpful for follow-up examination of patients treated for

AOM, especially for confirming the resolution of AOM with effusion. See Chapter 35 for

more information on tympanometry.

B. The white blood cell count in cases of AOM is frequently elevated and shifted to the
left, particularly in children. The complete blood count is not routinely done in non-toxic-
appearing children with AOM.

C. Radiography and computerized tomography are useful to determine the presence
of other associated injury when occult fractures of the skull or intracerebral injury are
suspected. When dealing with otalgia, computerized tomography is most valuable for
evaluating the middle ear and the mastoid, when infections of these structures are sus-
pected. MRI with contrast is more appropriate for the evaluation of the soft tissues, lesions
around the ear, diseases of CN VIl and VIII, and when evaluating the cerebellar pontine
angle.

D. Referred pain (see Table 22—1 for details).
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VI. Treatment
A. Otitis media

1. AOM: Numerous antibacterial agents are available and clinically effective. Considera-
tion should be used based upon the organisms most likely to be present. In most cases,
amoxicillin is used as first-line therapy. In patients with severe illness (moderate to se-
vere otalgia or fever > 39.0°C) and when additional coverage to treat B-lactamase pos-
itive organisms is required (i.e., Haemophilus influenzae and Moraxella catarrhalis),
therapy should be initiated with high dose amoxicillin—clavulanate (90 mg/kg/d of amox-
icillin and 6.4 mg/kg of clavulanate per day in 2 divided doses). Based on limited and
controversial data, there are currently no recommendations for treatment of AOM with
complimentary and alternative medicine.

a. Antibiotic selection: It is important to remember that the bacteria most commonly
isolated with middle ear effusions are Streptococcus pneumoniae (50%), H in-
fluenzae (30%), and M catarrhalis (25%). Of these, the most important pathogen
is S pneumoniae, which if left untreated can progress to more invasive disease.
Drug-resistant S pneumoniae is common and develops resistance by alterations
in penicillin-binding proteins, not B-lactamase mechanisms. Therefore, in all but
highly resistant organisms, resistance is overcome by higher doses of penicillin,
not adding B-lactam stabilizers (e.g., clavulanic acid). Check your local suscepti-
bility patterns for resistance to recommended antibiotics. AOM caused by viruses,
nontypeable H influenzae, or M catarrhalis is likely to resolve spontaneously and is
unlikely to progress to more invasive disease. See Table 22-2. (SOR ()

b. Decongestants/antihistamines: There is no grade A or grade B evidence that
suggests these products shorten the course of the illness, but they are useful for
symptomatic care (see Chapter 55 for dosage). In fact, a Cochrane-based review
found that in AOM with effusion, not only was no statistical or clinical benefit found,
but treated subjects experienced 11% more side effects than untreated subjects.
Regardless of whether or not antibiotics are going to be prescribed, the otalgia
should be addressed and dealt with appropriately. (SOR () See Table 22-3 for
treatments for otalgia.

c. Education: The parents of young patients with AOM should be educated con-
cerning the importance of having the child finish the course of antibiotics as well
as keeping follow-up appointments. They should also be made aware of signs of
possible invasive disease (i.e., extreme irritability or somnolence, worsening pain,
persistent fever). Clinicians should encourage the prevention of AOM through re-
duction of risk factors. (SOR (@) Risk factors include tobacco smoke exposure and
group daycare (6 or more households represented).

d. Follow-up
(1) The patient should be reevaluated in 48 to 72 hours if fever or pain persists

at pretreatment levels. In this case, a 10-day course of a different oral antibiotic,
or possibly a short course of [V/IM antibiotics, should be instituted. (See Table
22-2. SOR () If the symptoms fail to improve after this intervention, the patient
should be referred to a physician who can perform tympanocentesis for further
evaluation, fluid culture, and management. At this point, inpatient care and
intravenous antibiotics may be necessary.

(2) The patient should then be reevaluated at 4- to 6-week intervals if an effusion
has not resolved. An effusion may require up to 3 months to clear. Antibiotics are
notindicated for persistent middle ear effusion in the absence of AOM. Effusions
persisting beyond 3 months should be evaluated by an otolaryngologist.

2. AOM in infants

a. Infants younger than age 2 months should be hospitalized for fever even if a source
(e.g., AOM) is identified. Children with fever and AOM between ages 2 and 6 months
may be treated as outpatients after careful evaluation by a seasoned clinician. Chil-
dren older than 6 months may be treated with an outpatient course of antibiotics if
there is no complicating history or physical finding (TM perforation, craniofacial ab-
normality, recurrent or chronic infection, or immunocompromise). Controlled trials
concluded that a wait and see prescription approach substantially reduced unnec-
essary use of antibiotics in children with AOM seen in an emergency department
and may be an alternative to routine use of antimicrobials for treatment of such chil-
dren. (Table 22—4. sOR (3)) Providing there are no further complications, follow-up
examination should take place in 4 weeks.
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TABLE 22-2. RECOMMENDED ANTIBACTERIAL AGENTS FOR AOM AT DIAGNOSIS, AFTER 48 TO 72 HOURS OF OBSERVATION, OR TREATMENT FAILURE AFTER 48 TO 72 HOURS

Temperature
>39°C and/or
Severe Otalgia

At Diagnosis for
patients being
treated initially with
antibacterial agents

Recommended

No Amoxicillin,
80-90 mg/kg/d

Yes Amoxicillin—
clavulanate,
90 mg/kg/d of
amoxicillin
component with 6.4
mg/kg/d of
clavulanate

Clinically defined

treatment failure at
48-72 h after initial

management with
observation option
Alternative for
Penicillin Allergy
Non-type I: cefdinir,
cefuroxime,
cefpodoxime;
Type I: azithromycin,
clarithromycin
Ceftriaxone, 1 or 3 d

Clinically defined
treatment failure at
48-72 h after initial
management with
antibacterial agents

Recommended

Amoxicillin,
80-90 mg/kg/d

Amoxicillin—
clavulanate,
90 mg/kg/d of
amoxicillin
component with 6.4
mg/kg/d of
clavulanate

Alternative for
Penicillin Allergy

Non-type I: cefdinir,
cefuroxime,
cefpodoxime;

Type I: azithromycin,

clarithromycin
Ceftriaxone, 1 or 3 d

Recommended

Amoxicillin-clavulanate,
90 mg/kg/d of amoxicillin
component with 6.4
mg/kg/d of clavulanate

Ceftriaxone,
3d

Alternative for Penicillin
Allergy

Non-type I: ceftriaxone,
3d;

Type I: clindamycin

Tympanocentesis,
clindamycin

Reproduced with permission from the AAP/AAFP Clinical Practice Guideline; Subcommittee on Management of Acute Otitis Media: Diagnosis and Management of Acute Otitis Media. Pediatrics. May

2004;113:1451-1465.



22: EARACHE 151

TABLE 22-3. TREATMENTS FOR OTALGIA IN AOM

Modality Comments

Acetaminophen, ibuprofen Effective analgesia for mild to moderate pain, readily
available, mainstay of pain management for AOM

Home remedies (no controlled studies that directly May have limited effectiveness

address effectiveness)

Distraction

External application of heat or cold

0l

Topical agents benzocaine (Auralgan, Americaine Otic) Additional but brief benefit over acetaminophen in patients
>5y

Naturopathic agents (Otikon Otic Solution) Comparable with amethocaine/phenazone drops
(anesthetic) in patients > 6y

Homeopathic agents No controlled studies that directly address pain

Narcotic analgesia with codeine or analogs Effective for moderate or severe pain; requires
prescription; risk of respiratory depression, altered
mental status, gastrointestinal upset, and constipation

Tympanostomy/myringotomy Requires skill and entails potential risk

Reproduced with permission from the AAP/AAFP Clinical Practice Guideline; Subcommittee on Management of Acute Otitis
Media: Diagnosis and management of Acute Otitis Media. Pediatrics. May 2004;113:1451-1465.

b. A polyvalent pneumococcal vaccine is available for infants and has been shown

to decrease the incidence of AOM and invasive pneumococcal disease.

3. Recurrent AOM

a. Recurrent disease is defined as three episodes of AOM in a 6-month period or

four or more episodes in a 12-month period. Underlying conditions predisposing
to recurrent disease should be treated when associated with recurrence. Such
disorders include enlarged adenoids, allergies, immunodeficiencies, nasal septal
deviation, and sinusitis.

. Tympanostomy tube insertion, which results in immediate improvement in hear-

ing, has been advocated for the prevention of recurrent otitis media. However, sur-
gical management has not been proved superior to antibiotic prophylaxis or interval
treatment of recurrences for preserving hearing. The interpretation of these data is
controversial. Tympanostomy tubes for persistent effusion in children younger than
3 years have not been shown to improve multiple developmental outcomes up to 9
to 11 years. (SOR ()

. Prophylactic antibiotics for recurrent otitis media include amoxicillin, 25 mg/

kg/d at bedtime; sulfisoxazole, 75 mg/kg/d at bedtime; and trimethoprim-
sulfamethoxazole, 25 mg/kg/d at bedtime, based on the sulfamethoxazole com-
ponent.

TABLE 22-4. CRITERIA FOR INITIAL ANTIBACTERIAL AGENT TREATMENT OR OBSERVATION IN CHILDREN WITH AOM

Age Certain Diagnosis Uncertain Diagnosis
<6 mo Antibacterial therapy Antibacterial therapy
6moto2y Antibacterial therapy Antibacterial therapy if severe illness;
observation option* if nonsevere illness
>2y Antibacterial therapy if severe illness; Observation option*

observation option* if nonsevere illness

*Observation is an appropriate option only when follow-up can be ensured and antibacterial agents started if symptoms
persist or worsen. Nonsevere illness is mild otalgia and fever < 39°C in the past 24 hours. Severe illness is moderate to
severe otalgia or fever > 39°C. A certain diagnosis of AOM meets all three criteria: (1) rapid onset, (2) signs of MEE, and
(3) signs and symptoms of middle-ear inflammation.

Reproduced with permission from the AAP/AAFP Clinical Practice Guideline; Subcommittee on Management of Acute Otitis
Media: Diagnosis and Management of Acute Otitis Media. Pediiatrics. May 2004;113:1451-1465.
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B. Otitis externa

1. AOE is frequently a polymicrobial infection usually involving Pseudomonas aerugi-
nosa, Staphylococcus aureus, or both.

2. In 2006, the American Academy of Otolaryngology created the first, explicit, evidence-
based clinical practice guidelines for AOE:

a. Assess pain and recommend analgesic treatment based on severity. (SOR ()

b. Distinguish AOE from other causes of otalgia. (SOR (3)

c. Evaluate patient for factors that modify management such as nonintact TM, tym-
panostomy tubes, immunocompromised, and/or prior radiotherapy. (SOR ()

d. Use topical preparations for initial therapy of uncomplicated AOE. (SOR ()

e. Avoid systemic antibiotics unless there is extension of cellulitis outside of the ear
canal, DM, immunodeficiency, or other factors prohibiting the delivery of topical
therapy. Oral antibiotics may cause adverse reactions and be less effective than
eardrops. (SOR ()

f. Topical antibiotic therapy of AOE should be based on efficacy, low incidence of
adverse events, likelihood of adherence to therapy, and cost. Patients should be
informed with proper instruction of use. (SOR ()

g. When the ear canal is obstructed, enhance delivery of topical preparations with
aural toilet, placing a wick, or both. (SOR (@)

h. Nonototoxic topical preparations should be prescribed for patients with TM rup-
ture or with tympanostomy tubes. Quinolone antibiotic drops are approved for this
purpose and do not contribute to hearing loss. (SOR ()

. Ifa patient fails to respond within 48 to 72 hours after initiation of treatment, reassess
for confirmation of AOE and to rule out other causes, which includes but is not limited
to obstructed ear canal, poor adherence to therapy, misdiagnosis, microbiologic
factors, host factors, or contact sensitivity to eardrops. (SOR ()

j. Ear candles are not recommended for treating AOE because efficacy has not been
demonstrated. In addition, they may cause adverse effects such as burning and
TM rupture.

k. Patients should abstain from water-related sports for a period of 7 to 10 days after
the diagnosis of AOE.

Meta-analysis of topical treatment for AOE found that 65% to 90% of subjects
improved within 7 to 10 days of initiation of treatment, irrespective of the type of
topical treatment used. No statistically significant differences in clinical outcomes
of AOE existed for antiseptic versus antimicrobial, quinolone antibiotic versus non-
quinolone antibiotic(s), or steroid plus antimicrobial versus antimicrobial alone. The
combination of antimicrobial and steroid appeared superior to steroid drops alone.
Generally, 7 to 10 days of treatment are necessary for the resolution of AOE. Al-
though the use of clinical guidelines is helpful in treating and managing AOE, clinical
judgment should take precedence when treating patients.

3. Patients with necrotizing otitis externa, formerly malignant otitis externa, a severe
infection involving the deeper periauricular tissue, should be hospitalized and treated
with parenteral antibiotics providing adequate pseudomonal coverage. Necrotizing
otitis externa should be suspected when there is no resolution of either the otalgia or
headache despite adequate treatment. In addition, pain out of proportion to clinical
findings, and/or the presence of granulation tissue at the bony cartilaginous junction
should prompt further investigation. High clinical suspicion for diabetic patients and
other immunocompromised patients is warranted.

C. Barotrauma

1. The acute episode may be treated with decongestants (e.g., pseudoephedrine, 30—
60 mg every 4-6 hours) and analgesics (acetaminophen, 325-650 mg every 4-6
hours, or codeine, 30-60 mg every 4—6 hours).

2. Patients with multiple episodes of barotrauma should use a long-acting oral de-
congestant, such as timed-release pseudoephedrine, 120 mg once or twice daily, or
a topical nasal decongestant such as phenylephrine, two sprays 5 minutes apart in
each nostril 30 minutes prior to flying or diving. Individuals who use topical deconges-
tants should be cautioned to limit use to 3 days and/or apply them only intermittently to
avoid rhinitis medicamentosum. To prevent future recurrences, the diver or flier should
be instructed in the proper methods of equalizing middle ear and ambient pressure,
such as swallowing hard or exhaling against closed nostrils.
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D. Direct trauma

1. Abrasions and small lacerations of the auricle should be treated as are other minor
skin injuries (see Chapter 41).

2. Hematomas of the auricle should be aspirated, and a pressure dressing should be
applied to prevent formation of a cauliflower ear.

3. Traumatic perforations of the TM are treated by keeping the canal dry. If the perfora-
tions do not heal within several weeks, the patient should be referred to an otolaryngol-
ogist.

E. Referred otalgia (see Table 22—1).
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23 Edema

Joshua H. Barash, MD

KEY POINTS

e Edema is a common complaint in primary care and often the manifestation of a serious
underlying disease process.

The underlying etiology causing a patient’s edema is best determined based on the distri-
bution of the accumulated fluid, in combination with a targeted history and carefully chosen
diagnostic tests.

Various nonpharmacologic measures are effective in controlling edema.

. Definition. Edema is the excessive accumulation of fluid in the tissues. Responsible fac-
tors include (1) increased capillary pressure, (e.g., congestive heart failure [CHF], deep
vein thrombosis [DVT], venous insufficiency, pregnancy, or drugs); (2) decreased plasma
proteins, (e.g., nephrotic syndrome, denuded skin areas [wounds], hepatocellular failure, or
severe malnutrition); (3) increased capillary permeability, (e.g., allergic reactions, bacterial
infections, burns, prolonged ischemia, or idiopathic edemay); and (4) lymphatic blockage,
(e.g., local lymphatic blockage from cancer or generalized lymphatic blockage [retroperi-
toneal]).

Il. Common Diagnoses. Edema is a common complaint in primary care and often the mani-

festation of a serious underlying disease process.

A. Bilateral lower extremity edema

1. This condition usually results from systemic conditions (CHF, hepatocellular dis-
ease, or venous insufficiency). Risk factors for CHF include coronary artery disease
or an acute ischemia, valvular disease, alcohol excess (leading to alcoholic cardiomy-
opathy), and hypertension. Risk factors for hepatocellular disease include a past
history of alcoholism or hepatitis B or C infection. Risk factors for chronic venous
insufficiency include a history of prior DVT, congenital valvular incompetence, or any
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TABLE 23-1. MEDICATIONS KNOWN TO CAUSE PERIPHERAL EDEMA

Antidepressants
Monoamine oxidase inhibitors

Antihypertensive medications
Calcium channel blockers
Direct vasodilators
Beta-blockers

Centrally acting agents
Antisympathetics

Diabetic medications
Insulin sensitizers such as rosiglitazone

Other medications

Hormones

Corticosteroids

Estrogens/Progesterones

Testosterone

Nonsteroidal anti-inflammatory drugs (NSAIDs)

process that destroys or damages deep venous valves. Risk factors for pulmonary
hypertension include sleep apnea.

2. Certain drugs (Table 23—1), as well as hyperthyroidism and hypothyroidism, can
also cause bilateral lower extremity edema. Lipedema (leg swelling because of ab-
normal accumulation of fatty substances in the subcutaneous tissues) is commonly
mistaken for lymphedema. This condition usually spares the feet and is found almost
exclusively in young women.

. Unilateral lower extremity edema

1. The most common causes are DVT (acutely) (see sidebar), or lymphedema (chron-
ically). DVT risk factors include immobilization, malignancy, recent leg trauma,
surgery, and hypercoagulable states. Risk factors for lymphedema include any
process that results in obstruction of the lymphatic channels, such as malignancy,
infection, surgery, trauma, or radiation exposure.

2. Other common causes of unilateral lower extremity edema include cellulitis, os-
teomyelitis, burns, and trauma (ruptured gastrocnemius, compartment syndrome, or
soft tissue injury).

. Upper extremity edema is rare and most commonly is caused by the superior vena
cava syndrome, usually from malignancy.

. Idiopathic edema (hormone-related edema) occurs only in menstruating women and
is most common in the 20s and 30s. Symptoms persist throughout the menstrual cycle,
and it is felt to be hormonally mediated.

. Symptoms (Figure 23-1).

A. In bilateral swelling, CHF is suggested by dyspnea on exertion, orthopnea, and parox-
ysmal dyspnea, whereas abdominal fullness in the absence of pulmonary symptoms is
more common in patients with hepatocellular disease (cirrhosis). Sleep apnea, which can
cause pulmonary hypertension, is suggested by loud snoring, apnea noted by the sleep
partner, or daytime somnolence.

. Inunilateral swelling, historical factors suggesting chronicity include old trauma, surgery,
radiation, or old infection. Recent trauma suggests a ruptured gastrocnemius or compart-
ment syndrome. Trauma (e.g., puncture wound) followed by a focal area of erythema and
pain suggests cellulitis. Recent inflammation may suggest a burn. Presence of risk factors
may suggest an acute DVT.

. In idiopathic edema (also referred to as hormone-related edema), the patient may
gain several pounds during the day and exhibit significant edema of the hands, breasts,
abdomen, and legs by evening. Upon lying down at night, the edema is mobilized, and
nocturia often causes overnight loss of the excess weight.

IV. Signs (Figure 23—1).

A. Bilateral pitting edema with jugular venous distention, bibasilar fine rales, and wheezes

points to CHF (see Chapter 72).

B. Bilateral lower extremity edema with ascites and absent pulmonary findings suggests

hepatocellular disease.
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FIGURE 23-1. Approach to the differential diagnosis of edema. ATN, acute tubular nephrosis; DVT, deep vein thrombosis; JVD, jugular venous distention; LFTs, liver function tests; TSH, thyroid- stimulating
hormone.
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TABLE 23-2. MODEL FOR CLINICAL PREDICTION OF DVT*

Clinical Feature Score
History
Active cancer 1
Paralysis, recent plaster cast 1
Recent immobilization or major surgery 1
Physical examination

Tenderness along deep veins 1
Swelling of entire leg 1
>3 c¢m difference in calf circumference 1
Pitting edema 1
Collateral superficial veins 1
Clinical assessment

Alternative diagnosis likely -2

*Pretest probability of deep vein thrombosis: high if score of 3 points or greater; intermediate if score of 1-2 points; and
low if score of 0 or less.

Reproduced with permission from Wells PS et al: Value of assessment of pretest probability of deep vein thrombosis in
clinical management. Lancet. 1997;350:1795.

C. Chronic skin changes (stasis dermatitis, brawny induration, ulcers) and absent pul-
monary findings suggest chronic venous insufficiency.

D. Kaposi-Stemmar sign (the inability to pinch a fold of skin on the dorsum of the foot at
the base of the second toe) is a sign of lymphedema.

E. Unilateral edema associated with tenderness, a palpable cord, or a Homan’s sign
(calf pain with passive dorsiflexion of the foot) suggests an acute DVT.

F. Erythematous inflamed skin may suggest an underlying cellulitis or osteomyelitis.

G. The lack of involvement of the feet characterizes lipedema and distinguishes it from
lymphedema.

H. Neck circumference >17 inches suggests sleep apnea.

DEEP VEIN THROMBOSIS

Deep vein thrombosis. DVT can lead to significant morbidity and mortality, if unrecognized
and untreated. Although it is not possible to make a definitive diagnosis clinically, reason-
able estimates of pretest probability for DVT can be made by ascertaining clinical features
found to be independent predictors of DVT (see Table 23-2). Using an estimate of pretest
probability in conjunction with results of noninvasive testing allows one to determine the
need for anticoagulation, no anticoagulation, or further testing. For example, a person with
a low-pretest probability and a normal ultrasound test is effectively ruled out for DVT.

DVT below the knee carries a minimal risk of embolization (<1% per year), if the clot does
not propagate into the thigh.

V. Laboratory Tests (Figure 23—1 and Table 23-3). After the physician does a targeted his-
tory and physical examination, a limited number of laboratory and diagnostic tests may be
necessary to arrive at a diagnosis.

A. In patients with ascites in the absence of pulmonary signs, abnormal liver function
tests may suggest hepatocellular disease or cirrhosis.

B. If a cardiac etiology is suspected, an EKG, echocardiogram, and chest x-ray should be
ordered. If the patient has dyspnea, a BNP (brain natriuretic peptide) determination can
help detect heart failure. An echocardiogram can also detect pulmonary hypertension.

C. Thyroid-stimulating hormone can point to either hyperthyroidism or hypothyroidism in
the absence of findings suggesting a cardiac or liver etiology, or in the absence of a drug
side effect as a suspected cause of edema.

D. A urinalysis demonstrating proteinuria may implicate the kidneys, for example, nephrotic
syndrome or glomerulonephritis.

E. Patients with unilateral lower extremity swelling and risk factors suggesting DVT may
need the following tests.
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TABLE 23-3. TESTS THAT MAY BE USEFUL IN EVALUATING THE CAUSE OF PERIPHERAL EDEMA

Test Indication
Urinalysis Glomerulonephritis, acute tubular necrosis, nephrotic syndrome
Thyroid-stimulating hormone Hyperthyroidism, hypothyroidism
Liver function tests Cirrhosis
Prealbumin Malnutrition
D-dimer Deep vein thrombosis
Chest x-ray Congestive heart failure, lung cancer
Bone scan Osteomyelitis
Ultrasound Deep vein thrombosis, popliteal cyst
CAT scan Malignancy, cirrhosis
Echocardiogram Constrictive pericarditis, congestive heart failure

1. Venous Doppler ultrasound may be helpful in making a definitive diagnosis. The sen-
sitivity and specificity of this test improve as pretest probability rises; in symptomatic
patients sensitivity approaches 93% and specificity approaches 98%. In asymptomatic
patients, the sensitivity falls to 59% while specificity remains at 98%.

2. The plasma D-Dimer test is highly sensitive but not specific. It is useful in ruling
out DVT in low-probability patients in conjunction with a normal Doppler ultrasound.
Because of its low specificity, noninvasive testing is needed when a “positive” D-dimer
test result is obtained. (SOR ()

3. Impedence plethysomography detects changes in leg volumes using a thigh blood
pressure cuff. In DVT, the normal pattern is altered and detected by plethysmography.

4. In questionable cases, a venogram (nearly 100% sensitive and specific) usually
provides a definitive diagnosis.

VI. Treatment. Specific diseases underlying edema should be treated (Chapter 72 for CHF,
Chapter 84 for chronic renal failure, Chapter 71 for cirrhosis). The following measures may

be
A.

useful in managing other causes of edema discussed in this chapter.

In patients with varicose veins and venous insufficiency, knee-length elastic stockings
can aid venous return. In addition, periodic elevation throughout the day can help prevent
edema; ideally, the leg should be above the level of the heart for this to be effective.
Women should avoid the use of tight girdles, which can restrict superficial venous return
at the thigh level. Finally, prolonged standing should be avoided if at all possible. (SOR ()
Horse chestnut seed extract (300 mg, standardized to 50 mg of escin, twice a day) has
been found to be effective and can be obtained in health food stores. (SOR ()

. Patients with idiopathic edema (hormone-related edema) should avoid diuretics be-

cause they can increase edema. Chronic diuretic use increases aldosterone secretion,
exacerbating edema. Angiotensin converting enzyme (ACE) inhibitors have been used
with success because of their suppression of aldosterone and salt and water retention. A
common ACE inhibitor used for this purpose is captopril (Capoten), 25 to 50 mg by mouth
2 to 3 times each day. Sodium restriction may also benefit idiopathic edema. If diuretics
have been discontinued for >4 weeks and there is no improvement in the edema, then
spironolactone can be initiated at a dose of 50 to 100 mg daily, and increased up to a
maximum of 100 mg, 4 times daily. (SOR ()

. If an offending medication is implicated in edema, then a trial without the medicine

should be instituted, substituting an alternative medication, if necessary. (SOR ()

. Patients with DVT need initial clot stabilization with heparin followed by oral anticoagula-

tion with Coumadin.

1. Acute DVT is generally treated with low-molecular-weight heparin, such as enoxa-
parin. A typical regimen is enoxaparin, 1 mg/kg twice daily by subcutaneous injec-
tion. Therapy is continued until an effective INR (in the range of 2.0-3.0) is achieved
with oral Coumadin. Advantages of low-molecular-weight heparin include its efficacy,
safety, and twice-daily dosing without the need for partial thromboplastin time (PTT)
monitoring. (SOR €))

2. Anticoagulation with oral Coumadin is usually continued for 3 months for a first-time
DVT with known precipitant (e.g., surgery or trauma). Recurrent DVTs or those without
a clear etiology require treatment for at least 6 months and sometimes longer (e.g., if
serum lupus anticoagulant is identified). (SOR (®)
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24 Enuresis
Kalyanakrishnan Ramakrishnan, MD
KEY POINTS

Primary monosymptomatic enuresis (enuresis in children without lower urinary tact symp-

toms (LUTS) other than nocturia and no evidence of bladder dysfunction) is the most
common form of enuresis.

Parents of children in whom primary monosymptomatic enuresis is not distressing should
receive reassurance about their child’s physical and emotional wellbeing and should be

counselled about eliminating guilt, shame, and punishment. Pharmacotherapy and/or
alarms should be used only when enuresis poses a significant problem for the child.

(SOR @)

Enuresis alarm is an effective treatment for monosymptomatic nocturnal enuresis in older

children with motivated families. (SOR ()

Desmopressin is most effective in children with monosymptomatic enuresis with nocturnal
polyuria and normal bladder capacity, or when enuresis alarm is impractical or ineffective.

(soR @)

. Definition. Enuresis (primary nocturnal urinary incontinence) is repeated spontaneous void-
ing of urine into the bed or clothes at least twice a week for at least 3 consecutive months in
a child who is at least 5 years of age.

A. Primary monosymptomatic enuresis is bed-wetting without a history of nocturnal con-

tinence and unassociated with other symptoms.
Secondary monosymptomatic enuresis is recurrence of bed-wetting after at least
6 months of nocturnal continence.

quency, straining, dribbling, pain, chronic constipation, or encopresis.

Children 5 years or older with involuntary or intentional urination into clothing while awake
or asleep are said to have daytime incontinence and enuresis. The term diurnal enuresis
is considered obsolete.

B.
C. Non-monosymptomatic enuresis is bed-wetting associated with urinary urgency, fre-
D.

. Common Diagnoses. An estimated five to seven million children in the United States have
primary enuresis; 80% are monosymptomatic, and 5% may have an organic cause.
A. Risk factors for primary monosymptomatic enuresis include the following:

1. Family history. Five to seven times risk if one parent affected; more than 11 times

risk if both parents affected.

2. Maturational delay. Affects 6.7% of children between 4 and 6 years, decreasing to
2.8% by 11 to 12 years (15% spontaneous resolution every year). These children
may manifest delay in central nervous system maturation, delay in development of
language and motor skills.

. Male gender. Seen 3 times more often in boys.

. Deep sleep. Abnormally deep sleep patterns in children with enuresis.

. Bladder function. Smaller functional bladder capacity and inability to hold urine.

. Lower nocturnal levels of antidiuretic hormone (ADH).

oL ®

B. Twenty percent of enuretic children experience some daytime wetting. Risk factors include

constipation, urinary tract infection, psychologic stress (dysfunctional home, abuse),
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TABLE 24-1. IMPORTANT HISTORY IN CHILDREN WITH ENURESIS

Question

Significance/Suggests

To distinguish primary from secondary enuresis:

Has your child ever been consistently dry at night?

To distinguish uncomplicated from complicated
enuresis:

Does your child wet his or her pants during the day?

Does your child appear to have pain with urination?

How often does your child have bowel movements?

Are bowel movements ever hard to pass?

Does your child ever soil his or her pants?

To distinguish possible functional bladder disorder
from nocturnal polyuria:

How many times a day does your child void? (frequency)

Does your child have to run to the bathroom? (urgency)

Does your child hold urine until the last minute?

How many nights a week does your child wet the bed?

Does your child wet more than once every night?
Does your child seem to wet large or small volumes?

To determine how parents have handled
bed-wetting: How have you handled the nighttime
accident?

“Never dry” suggests primary enuresis

Yes, see daytime incontinence and enuresis
Urinary tract infection

Infrequent stools: constipation
Constipation

Encopresis

More than 7 times a day: functional bladder disorder
Positive response: functional bladder disorder
Positive response: functional bladder disorder
Most nights: functional bladder disorder

1 or 2 nights: nocturnal polyuria
Positive response: functional bladder disorder
Large volumes: nocturnal polyuria

Small volumes: functional bladder disorder

Elicits information on interventions that have already been
tried; be alert for responses suggesting that the child
has been punished or shamed

Adapted with permission, from Thiedke CC. Nocturnal enuresis. Am Fam Physician. 2003;67:1499-1506, 1509-1510. Copy-
right © 2003 American Academy of Family Physicians. All Rights Reserved.

sickle cell disease, obstructive sleep apnea (OSA), chronic renal failure, and diabetes

mellitus.

I1l. Symptoms. When evaluating a child with enuresis, responses to several key questions will
assist in assessing causes and management for the problem. (See Table 24-1.)

IV. Signs. Most children presenting with enuresis in primary care settings, will have a normal
physical examination. A focused evaluation is important to detect underlying or contributing

causes.
. Blood pressure.

m O Ow>

disease or urethral stricture).

. Growth chart. Poor growth, elevated blood pressure, or both suggests renal disease.

. Abdomen/genital examination to detect renal and bladder enlargement, fecal masses
indicating encopresis, genital anomalies (hypospadias, meatal stenosis, ectopic ureter).

. Neurologic examination, including gait, power, muscle tone, sensation, reflexes, and
rectal tone (for underlying neurologic disease).

. Observed voiding for stream/ability to initiate and interrupt in midstream (for neurologic

V. Laboratory Tests. Most children presenting in ambulatory primary care will have a normal
physical examination; in these patients, the only testing indicated is urinalysis (UA) and
estimation of bladder capacity. Bladder capacity is estimated by measuring the postvoid
residue (PVR). The normal bladder capacity in ounces is age plus 2; the normal PVR in
children should be less than 10% of maximal bladder capacity.

A. Children with normal physical examination, UA and a normal PVR require no further
evaluation.
B. Children with abnormal examination, UA, or both may require further evaluation.

1. Urinalysis. Specific gravity (SG <1.005 seen in diabetes insipidus, acute tubular
necrosis, pyelonephritis; SG of 1.010 that remains unchanged despite fluid intake is
seen in chronic renal disease; high >1.035 seen in dehydration, congestive heart fail-
ure, liver failure, and shock. Glycosuria may indicate diabetes mellitus or low renal
glycemic threshold (e.g., pregnancy). Proteinuria may be benign or indicate under-
lying disease (see Chapter 53). Hematuria can indicate cystitis or urinary calculi
and warrants further evaluation (see Chapter 36). White blood cells with signifi-
cant pyuria on a clean-catch specimen suggests urinary tract infection, a cause of
polysymptomatic enuresis (see Chapter 21); antibiotic treatment should be instituted.
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2. Blood count, serum chemistry. Useful in diagnosing chronic renal insufficiency, sickle
cell disease.

3. Imaging studies. Renal and bladder ultrasound, voiding cystourethrogram. Useful in
evaluating vesicoureteral reflux in children with urinary tract infection. Magnetic reso-
nance imaging of the lumbosacral spine if abnormal neurologic examination (detects
spinal dysraphism).

4. Urodynamic studies. Measurement of residual urine, cystometry. Useful in evaluating
voiding dysfunction.

VI. Treatment. Treatment should not commence until the child is approximately 7 years old,
unless enuresis causes severe emotional distress. The child must comprehend and perceive
the condition as a problem and be a willing participant in therapy. Parental involvement is
essential to the treatment success. It is important to educate or reassure parents about
rates of spontaneous resolution of enuresis (see Section Il.A). Secondary causes identified
should be treated. (SOR (§) Encopresis-associated enuresis responds to fecal disimpaction
and bowel retraining. Children with OSA respond to surgical correction of the upper airway.
Psychotherapy or family therapy is indicated in psychogenic enuresis. Biofeedback is an
option for motivated children with dysfunctional voiding. Enuresis associated with infection
responds to antibiotics.

A. Nonpharmacologic measures. Tried for 3 to 6 months.

1. Lifestyle modifications effective in monosymptomatic enuresis include the following:
a. Goal-setting for the child to get up at night and use the toilet. Alarm or parent-

awakening approaches can be used.

b. Improve access to the toilet—provide a bedside potty.

c. Have the child consume 40% of fluids before noon, 40% in early afternoon, and
only 20% in the evening. Avoid giving excessive fluids and caffeine-containing
products before bedtime.

d. Encourage the child to empty the bladder at bedtime.

e. Discontinue diapers or pull-ups so that the sensation of wetness is recognized.

f. Include the child in morning cleanup in a nonpunitive manner; criticism and
punishment can cause secondary psychologic problems.

g. Provide a diary or chart to monitor progress.

h. Use positive reinforcement (have the child place a favorite sticker on the calendar
for dry days).

2. Behavioral conditioning may be effective in children with frequent daytime voiding,
few or no dry nights, or >1 enuretic episode per night; these children may have low
functional bladder capacity and benefit from an alarm.

a. Enuresis alarm (Table 24-2). Small transistorized mini-alarms are attached to the
patient’s bed or underwear and are activated (via sound, vibration, or both) with the
release of first few drops of urine. Eventually, a conditioned response occurs. Useful
in older children with motivated families. (SOR ()) Cures occur in approximately 50%
of children.

b. Nighttime alarm (Table 24-2). An alarm clock is set for 3 hours after going to sleep
to awaken the child to get up and void.

3. Self-hypnosis with posthypnotic suggestion that the child will wake up and use the
bathroom. The cure rate is reported at 77% for children 5 years and older.

B. Pharmacologic therapy (Table 24—-2)

1. Desmopressin (DDAVP), reduces urine volume by reabsorbing water from the distal
convoluted and collecting tubules. Sixty to seventy percent of children respond during
treatment; most (80%) relapse following treatment cessation. It is available in nasal
spray and tablet. It is most effective in children with monosymptomatic enuresis, noc-
turnal polyuria, and normal bladder capacity, less frequent bed-wetting, positive family
history, and family unwilling or unable to cooperate with nonpharmacologic measures.
(SOR @)

2. Anticholinergics such as the tricyclic antidepressant imipramine (Tofranil) and oxy-
butynin (Ditropan) decrease detrusor tone, improve bladder capacity, and decrease
frequency and urgency. They are useful in children with urgency, restricted bladder
capacity as a result of detrusor hyperactivity, day-time incontinence and enuresis, and
unresponsiveness to desmopressin. (SOR (9) Side effects include dry mouth, blurred
vision, headache, nausea, dizziness, gastrointestinal disturbance, and tachycardia.

C. Follow-up. Regular follow-up visits are important to address issues or concerns, answer
questions, and encourage the child and parents. In children receiving medications for
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TABLE 24-2. INTERVENTIONS FOR ENURESIS

Intervention

Mechanism

Dosage/Instructions

Side Effects/Comments

Efficacy

Dry bed training program

Enuresis alarm*

Desmopressin*®

Imipramine

Oxybutynin
Oxytrol*

Tolterodine
Propiverine

Indomethacin

Timed voiding to empty bladder

Alarm system activated by wetness
that awakens child so child can get
up to void

Synthetic analogue of vasopressin;
reduces urine production by
increasing water retention and urine
concentration in the distal tubules

Increases bladder capacity and
tightens bladder neck sphincter

Anticholinergic, antispasmodic effects
reduce uninhibited detrusor
contractions

Inhibits nitric oxide and prostaglandin
synthesis, decreases urine volume,
and bladder and urethral
contractions

Parent awakens child 3 hrs after
bedtime

Worn nightly for 2-3 mo

1 spray each nostril 20 g (10 .g)
nightly
Oral: 0.2-0.6 mg ghs

Initially 25 mg at night

7-12 y- increase to 50 mg if no
response at 25 mg

> 12y: increase to 75 mg

2.5-5 mg bid-tid

1 patch twice weekly
1-2 mg twice daily
0.4 mg/kg twice daily

50 mg rectally every night for 2-3 wk

Side effects: none
Safe. Does not require bed-wetting to
initiate alarm

Side effects: sleep disruption to child
and family members.

Common side effects: headache,
abdominal discomfort, nausea,
nasal congestion, epistaxis, visual
disturbances, bad taste.

Comments: Contraindicated in patients
who have habit polydipsia,
hypertension, or heart disease.
Caution in cystic fibrosis.

Common side effects: drowsiness,
lethargy, agitation, depression,
sleepdisturbance gastrointestinal
upsets.

Rare adverse effects: seizures, cardiac
arrhythmias, accidental overdose,

Caution in individuals with epilepsy.

Common side effects: dry mouth,
blurred vision, headache, nausea,
dizziness, gastrointestinal upset and
tachycardia Comments; drug of
choice for polysymptomatic
enuresis.

Nausea, vomiting, diarrhea, gastric
discomfort, renal dysfunction. Risk
of side-effects low with short
courses.

Insufficient evidence if used alone.
75% efficacy when combined with
alarm

Relapse rate: 20%

Most effective intervention.

Initial cure rate: 75%-84%

Relapse rate: 15%-30% with
discontinuance

Initial cure rates: 86%

Relapse rate with discontinuation:
94%.

With Propiverine: 97% efficacy.
Desmopressin plus anticholinergic
may be appropriate for children
bladder instability.

40%-60% efficacy for more than 4-6
mo.

Relapse rate with discontinuation: 50%

Uused until child has achieved (at
minimum) 14-28 consecutive dry
nights then gradually tapered.

Relapse rate with discontinuation:
Anecdotal reports of benefit;
prospective double-blind study
showed no benefit versus placebo.
See data regarding Propiverine
above.

More effective than placebo. Duration
of response still under investigation.

*Associated with greatest efficacy.
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enuresis, follow-up is recommended 2 weeks after initiation of therapy, then monthly for
3 months.
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25 Failure to Thrive

Cathy Kamens, MD

KEY POINTS

e Growth of children must be measured over time and plotted on a standardized growth
chart at every visit.

e A thorough history and physical examination and selective laboratory tests are the foun-
dation for accurate diagnosis and management in failure to thrive (FTT).

e Provision of calories and a multidisciplinary approach are keys to treating children with
FTT.

I. Definition. FTT is defined as a diagnosis to describe infants and children who lose weight
or fail to gain weight in accordance with standardized growth charts. It is a symptom or a
sign of an underlying problem, but FTT itself is not a disease or disorder. At each office
visit, all infants and children should be accurately measured for weight, length (recumbent,
younger than 2 years), or height (standing, 2 years and older), and head circumference.
These measurements should be plotted on standardized growth curves (available through
the Centers for Disease Control at www. cdc.gov/growthcharts). Growth should be evaluated
over time with attention to growth velocity and any change in growth percentiles. Weight
should be compared to length (or height), as well as head circumference, to identify children
with disproportionate growth. There is no consensus on criteria for FTT, but investigation is
appropriate in any child
A. whose weight or height for age is below the fifth percentile;

B. whose growth slows to cross two major percentiles;
C. whose weight for height is less than the fifth percentile.

Il. Common Diagnoses. FTT occurs in 3% to 10% of children and is usually identified in the
infant or young child. It is important for health care providers to consider FTT, because many
parents will not recognize the subtle slowing of growth that characterizes most FTT. The
differential diagnosis for FTT is long (see Table 25-1), but the etiology can be classified into
four categories. There are often multiple contributing factors.

A. Inadequate caloric intake, as in feeding errors or mechanical feeding difficulties.

B. Inadequate absorption, as because of gastrointestinal disease.

C. Defective utilization, as in metabolic or congenital disorders.

D. Excess metabolic demand, as seen in metabolic, cardiopulmonary, or renal disease.


www.cdc.gov/growthcharts
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TABLE 25-1. DIFFERENTIAL DIAGNOSIS, PRESENTATION, AND LABORATORY EVALUATION OF FAILURE TO THRIVE

Cause History Signs Laboratory Tests
Psychosocial
Breast-feeding Sore nipples, lack of Asymmetric FTT (see None
problems engorgement or milk Section IV.B.1), cracked
letdown nipples
Feeding errors Insufficient quantity Asymmetric FTT None
offered, formula
preparation error,
excessive juice intake
Infant behavior/ Refusal of bottle, irritability, Apathetic, withdrawn None
bonding ignorance of infant cues behavior, minimal
smiling, decreased
vocalizations
Abuse or neglect Maternal depression or Poor hygiene, bruises in None
mental iliness, parental different stages of
drug use, “chaotic” healing, characteristic
family style, spousal patterns of injury
abuse
Economic Homelessness, public Asymmetric FTT, poor None
deprivation assistance, “rationing” hygiene
food supplies
Gastrointestinal
Gastroesophageal Very frequent “wet burps” Emesis, cough, wheezing Esophageal pH probe
reflux
Craniofacial Nasal regurgitation, Cleft or small jaw seen on None

abnormalities
Cleft lip/palate
Choanal atresia
Micrognathia
Malabsorption
Celiac disease
Lactose intolerance
Milk protein
intolerance
Pancreatic
insufficiency
Inflammatory bowel
disease
Biliary disease
Atresia
Cirrhosis
Obstruction
Pyloric stenosis
Malrotation
Hirschsprung
disease
Renal
Renal tubular
acidosis
Chronic renal failure
Diabetes insipidus
Cardiopulmonary
Congenital heart
defects
Congestive heart
failure
Asthma
Bronchopulmonary
dysplasia

choking, unilateral
rhinorrhea

Diarrhea, abdominal pain,
foul-smelling stools

Abdominal pain, diarrhea,
melena
Pale stools

Vomiting, may be projectile
vomiting after meals

Polyuria, vomiting

Listlessness, pruritus
Polyuria, thirst

Shortness of breath, blue
lips

Shortness of breath,
swelling, blue lips

Cough, shortness of breath

History of prematurity or
respiratory disease

examination, unable to
pass catheter through
nose

Abdominal distention,
dehydration, fatty stools

Heme-positive stool, fever
Jaundice, hepatomegaly
Abdominal distention,

palpable mass (olive),
dehydration

Tachypnea, muscular
weakness

Pallor, edema

Dehydration, irritability

Cyanosis, murmur
Cyanosis, rales, edema

Tachypnea, wheezing
Tachypnea, retractions

Lactose tolerance test, stool
pH, electrolytes, sweat
test, fecal fat, jejunal
biopsy, anti-endomysial
antibodies

Stool Hematest, ESR,
barium enema

LFTs, abdominal
ultrasound, liver biopsy

Electrolytes, KUB,
abdominal ultrasound

Renal US, electrolytes,
blood gas

Serum, BUN, creatinine, US,
UA, electrolytes

CXR, ECG, echocardiogram
CXR, echocardiogram
Pulmonary function tests

Pulse oximetry, pulmonary
function tests

(Continued )
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TABLE 25-1. (Continued )

Cause History Signs Laboratory Tests
Cystic fibrosis Frequent respiratory Tachypnea, wheezing Sweat test
infections

Anatomic upper Slow feeding, coughing Stridor, inability to pass a CXR, barium esophagogram

airway and choking, history of catheter into the

abnormalities pneumonia stomach
Tracheoesophageal

fistula

Vascular slings
Qbstructive sleep
apnea
Endocrine
Thyroid disease

Diabetes mellitus

Adrenal disorder

Parathyroid
disorders
Pituitary disorders
Growth hormone
deficiency
Neurologic
Developmental
disorder
Hydrocephalus

Neuromuscular
disorder
Cerebral palsy
Hypotonia
Myopathy
Cerebral
hemorrhages
Infectious
uTl

Infectious diarrhea
Thrush

Recurrent tonsillitis

Tuberculosis

Human immunodefi-
ciency
virus

Hepatitis

Immunologic
deficiency

Metabolic

Inborn errors of
metabolism

Snoring, mouth breathing

Dry or moist skin, cold or
heat intolerance

Polydipsia, polyphagia,
polyuria
Obesity, poor sleeping

Muscle pain and cramps,
abdominal pain
May have none

History of developmental
delay

Irritability, lethargy,
vomiting

History of developmental
motor delay

Headache, vomiting,
history of trauma

Fever, irritability
Diarrhea, melena
Refuses bottle

Sore throat, bad breath,
mouth breathing

Travel in high-risk area or
exposure to high-risk
persons

Maternal history of
high-risk behaviors

Maternal history or risk

factors for hepatitis
Frequent infections

Lethargy

Adenotonsillar hypertrophy

Irritability or slow
movements, warm or
cold skin

Lethargy, Kussmaul
respirations

Hypertension or
hypotension, diabetes
mellitus

Tetany, cataracts

Prominent forehead, large
abdomen

May be normal or with
dysmorphic features

Increased head
circumference, wide
bulging fontanelle,
dilated scalp veins

Spasticity or hypotonia,
microcephaly

Nuchal rigidity,
hemiparesis

Fever, suprapubic
tenderness

Abdominal distention, pain,
fever

White plague on oral
mucosa

Tonsillar hypertrophy,
cervical
lymphadenopathy

Lymphadenopathy

Fever, lymphadenopathy

Jaundice, hepatomegaly

Lymphadenopathy

May be normal

Sleep study

Serum thyroxine, TSH

UA, serum glucose, pH

Urine-free cortisol, plasma,
ACTH

Calcium, PTH

“Provocative” growth
hormone test

None

Head CT or MRI

Head CT or MRI

Head CT or MRI

UA and culture
Stool culture, ova, parasites
None

Throat culture

PPD, CXR

HIV antibody test

LFTs, hepatitis serology

CBC, quantitative serum
19G, IgM, IgA

Newborn screen

(Continued )
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TABLE 25-1. (Continued )

Cause History Signs Laboratory Tests
Congenital
Chromosomal Advanced maternal age, Dysmorphic features such Chromosomes

abnormalities
Turner syndrome
Down syndrome

Skeletal dysplasias

Congenital
syndromes

Fetal alcohol
syndrome

Miscellaneous
Malignancy
Drugs or toxins
Lead poisoning
Accidental intake
Nutritional
deficiencies
Iron deficiency
Zinc deficiency
Vitamin D deficiency
(rickets)
Connective tissue
disease
Normal variants
Familial short
stature

Constitutional delay
of growth

Intrauterine growth
retardation

loose neck skin, and
hand puffiness

Positive family history

Maternal history of alcohol
ingestion or drug use,
delayed development

Fever, fatigue
Exposure to lead paint,
medication errors

Exclusive breast-feeding,
unsupplemented
formula

Exclusive breast-feeding,

no exposure to sunlight
Fever, arthralgia, myalgia

Short members of family

Family history of late
puberty

Small for gestational age at
birth or prematurity

as short/webbed neck,
cubitus valgus,
epicanthal folds, simian
crease

Short extremities, trident
hands

Symmetric FTT, short
palpebral fissures,
epicanthal folds,
maxillary hypoplasia,
micrognathia

Lymphadenopathy, tumors
May be normal

Pallor, dermatitis

Large fontanelle, bony
deformities
Arthritis, rash, myositis

Symmetric FTT (see
Section IV.B.2), normal
examination

Symmetric FTT, normal
examination, delayed
puberty

Hepatosplenomegaly,
chorioretinitis

Pelvic, lumbar, extremity
X-rays
None

CBC, ESR
Lead levels, toxicology
screen

CBC

X-rays, calcium, alkaline
phosphatase
ESR, CBC, ANA

Bone age x-rays

Bone age x-rays

Viral antibody titers, urine
for CMV

ACTH, adrenocorticotropic hormone; ANA, antinuclear antibody; BUN, blood urea nitrogen; CBC, complete blood count;
CMV, cytomegalovirus; CT, computerized tomography; CXR, chest radiograph; ECG, electrocardiogram; ESR, erythrocyte
sedimentation rate; FTT, failure to thrive; HIV, human immunodeficiency virus; KUB, kidney/ureter/bladder (abdominal plain
radiograph); LFTs, liver function tests; MRI, magnetic resonance imaging; PTH, parathyroid hormone; PPD, purified protein
derivative (TB test); TSH, thyroid-stimulating hormone; UA, urinalysis; US, ultrasound; UTI, urinary tract infection.

FTT must be distinguished from the following normal variants, in which growth failure
is usually symmetric (see description below):

1. Familial short stature, in which growth deceleration represents a physiologic ad-
justment for the child’s growth potential. Approximately 25% of normal babies have a
downward shift in the first 2 years. Calculation of the midparental height (see sidebar)
can be helpful in establishing a child’s growth potential.

MIDPARENTAL HEIGHT
Girls:

Father’s height + Mother’s height — 13 cm [5 inch]
2

Boys:

Father’s height + Mother’s height + 13 cm [5 inch]
2
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Familial short stature can be diagnosed when
a. there is a proportional decrease in weight and length;
b. bone age is consistent with chronological age;
c. there is a family history of short stature;
d. the child maintains a normal annual growth rate without further deceleration.

2. Constitutional growth delay occurs when growth decelerates in the first 3 years
of life, followed by stabilization on a new growth curve until adolescence, when
a growth spurt occurs. Constitutional growth delay is suspected in the following
conditions:

a. Weight and height are proportionally decreased.

b. Bone age is less than chronological age. There may be a 2- to 3-year delay in
skeletal maturation.

c. There is a family history of a parent or sibling with a similar growth pattern.

d. A work-up does not reveal inadequate intake, or any other cause of growth
delay.

3. Intrauterine growth retardation is failure of intrauterine growth because of prenatal
factors and not genetic predisposition.

a. These infants are easily identified by their birth weight below the fifth percentile, or
less than 2500 g.

b. Many of these infants catch up to their peers within the first 6 months, but growth
may be slow for the first several years.

c. Careful monitoring over time should show an improvement in growth. Low-birth-
weight infants should double their birth weight by age 4 months and triple it by
1 year.

d. Very low-birth-weight infants (weighing less than 1500 g), owing to prematurity,
should be followed up on a specific very low-birth-weight graph, with postnatal age
adjusted for gestational age.

Ill. Symptoms. A thorough history should be elicited in poorly growing children, including the
following specific areas (see Table 25-1):

A.

O OoOw

G.

Feeding history. Query method, breast-feeding patterns, engorgement and letdown,
frequency, quantity, formula preparation, length and quality of feeding time, feeding tech-
niques, and personal and cultural beliefs about food and feeding.

. Dietary history. Query 24-hour recall or 72-hour food diary.
. Past medical history. Query birth weight, prenatal and birth history, illnesses, and

hospitalizations.

. Developmental history. Query gross and fine motor milestones, language milestones,

behavior, and temperament.

. Social history. Query living situation, financial constraints, family stressors, parental

employment, parental substance abuse, and domestic violence or abuse.

. Family history. Query mental illness in the family (especially maternal depression),

childhood illnesses, mental retardation, genetic abnormalities, history of growth delays
in parents or siblings, and midparental height.

Review of systems. Query vomiting, spitting up, choking, diarrhea, dyspnea, and
tachypnea.

. Signs (Table 25-1)
A.

A careful examination may identify physical findings that provide clues to the cause of

FTT in children and should include the following:

1. Accurate measurements and plotting of weight, height, and head circumference. Mea-
surement or plotting errors can give the appearance of FTT, or delay the diagnosis.
Therefore, the first step in the diagnosis should be to recheck the child’s measure-
ments and re-plot them on the growth curve.

. General appearance and vital signs.

. Dysmorphic features or structural anomalies.

. Signs of abuse or neglect.

. Cardiac, respiratory, and gastrointestinal findings and checking of the oropharynx and
lymph nodes.

6. Neurologic examination.

abhON

. Patterns of growth may provide helpful clues to diagnosis.

1. Asymmetric FTT, in which the head circumference is preserved, is generally because
of psychosocial factors or a systemic illness. In severe FTT, the height may also be
decreased.
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2. Symmetric FTT, in which weight, height, and head circumference are proportional,
may represent a normal variant or a primary central nervous system disorder.

3. Isolated short stature, where the weight is preserved, is likely to represent an en-
docrine or genetic disorder.

V. Laboratory Tests (Table 25—1). No routine laboratory tests are indicated in the child with
FTT, (SOR () as only approximately 1% of all laboratory tests ordered in a typical FTT work-
up provide useful information. Investigations should be guided by the history and physical
examination, as well as response to nutrition intervention.

VI. Treatment. FTT must be recognized and treated promptly. Treatment must be individual-
ized for each child according to the medical, family, social, and psychological risk factors
identified. A multidisciplinary approach is ideal.

A. Treatment goals:
1. Identify and treat any underlying disorder.
2. Provide a high calorie diet for catch-up growth.
a. High-calorie concentrated formula, or addition of rice cereal or supplements to
usual diet, to provide 150% the recommended daily calories.

CALORIE REQUIREMENTS FOR CATCH-UP GROWTH IN kcal/kg

Age x |deal (median) weight for age in kg

RDA kcal/kg weight =
/kg weig Actual weight

b. The child may also benefit from a multivitamin with iron and zinc. (SOR (J)

3. Close follow-up based on the child’s age and severity of growth failure. Several weeks
of refeeding may be necessary to demonstrate weight gain, and it may take several
months for the child to return to their baseline growth curve.

4. A multidisciplinary approach to support and educate the family. The team may include
the primary care physician, specialist, dietician, social worker, speech pathologist,
occupational therapist, psychologist, and social service agencies. The treatment plan
should be realistic and sensitive to ethnocultural differences and the feelings of the
family.

5. Hospitalization is rarely indicated, but may be necessary if:

a. There is evidence of, or high risk for, physical abuse or severe neglect.

b. The child is severely malnourished or medically unstable.

c. Outpatient management has failed to demonstrate any appreciable improvement.

VII. Prognosis. There appears to be long-term effects on physical, cognitive, and behavioral

development for children diagnosed with FTT. These effects are significantly confounded
by other risk factors, and seem to diminish with age. It is unclear whether severity or timing
of growth failure affects outcomes, and it is difficult to sort out the causes of FTT from the
long-term effects.
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26 Fatigue
Anthony F. Valdini, MD, MS
KEY POINTS

e The longer a person is fatigued, the more likely it is that a psychological problem is present.

e History and physical examination are much more likely to reveal the cause of fatigue than
blind laboratory testing.

e Fatigue can be caused by physical, psychological, physiologic (appropriate, as in lack of
sleep), or mixed etiologies. The mixed category is more common than once thought and
may explain the difficulty in resolving the symptom.

e Just because an abnormality is discovered, it does not mean that the problem of fatigue is
“solved.” First, there is often more that one etiology to the complaint. Second, the abnor-
mality discovered may be treated and resolved without changing the patient's complaint
of fatigue.

e The majority of patients complaining of fatigue are depressed.

I. Definition. Fatigue is a subjective complaint of tiredness, weariness, or lack of energy.
I. Common diagnoses. Fatigue is the seventh most common symptom in primary care and
accounts for more than 10 million office visits every year. Various studies have found the
prevalence of fatigue in primary care to be between 10% and 20%. One group of investigators
found that 6.7% of patients presenting to a family medicine clinic had a primary complaint
of fatigue. Patients identified as fatigued visit the physician and are admitted to the hospital
more often, incur greater charges for prescription medications, develop more new diagnoses,
and have a greater proportion of their diagnoses containing a psychological component
than do their non-fatigued counterparts. Fatigue may result from virtually every physical and
psychological iliness. Four major classes of fatigue that are useful in evaluating the tired
patient are listed below.

A. Physiologic fatigue is because of overwork, lack of sleep, or a defined physical stress,
such as pregnancy. It can normally be expected in a mentally and physically healthy
individual experiencing such stress. Females, as a group, work more hours in a day and
more years in their lives than males and this may partially account for women visiting
physicians more often for fatigue than men. Individuals with irregular or inadequate sleep
patterns (including parents of young children), reducing diets, excessive or minimal ex-
ercise, or long hours spent commuting and working are at increased risk for physiologic
fatigue.

B. Physical fatigue is caused by infections, endocrine imbalances, cardiovascular disease,
anemia, and medications (prescription, over-the-counter—OTC, alcohol, or other drugs
of abuse); less commonly, cancer, connective tissue diseases, and other ailments cause
physical fatigue.

C. Psychological illness, including depression, anxiety, stress, and adjustment reaction,
can cause fatigue. Children of alcoholics have an increased incidence of fatigue and
depression.

D. “Mixed” fatigue, which is often overlooked, involves any of the above categories occur-
ring in combination.

Symptoms (Table 26-1).

A. Fatigue lasting 1 month or less is commonly a result of physical causes; fatigue lasting
3 months or more is likely to be caused by psychological factors.

B. Fever, chills, sweats, and significant weight loss are associated with infection and
carcinoma.

C. Specific historical features including endocrine and cardiovascular review of systems
may indicate psychological, physical, or mixed origins of fatigue. Review of sleep, work,
and travel history, in addition to physical functional capacity can help elucidate the cause
of fatigue. Fatigue should be distinguished from weakness and hypersomnolence, which
indicate a different origin, such as neuromuscular (e.g., myasthenia) or sleep disorder
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TABLE 26-1. CHARACTERISTICS PROPOSED TO DISTINGUISH PSYCHOLOGICAL FATIGUE FROM PHYSICAL FATIGUE

Characteristic Psychological Physical
Duration Chronic Acute
Primary deficit Desire Ability
Onset Stress related Unrelated to stress
Diurnal pattern Worse in morning Worse in evening
Course Fluctuates Progressive
Effect of activity Relieves Worsens
Associated symptoms Multiple and nonspecific Few and specific
Previous problems Functional Organic
Family Stressful Supportive
Appearance Anxious/depressed i
Family history Psychological/alcoholism None
Placebo effect Present Absent
Effect of sleep Unaffected/worsened Relieved
Decreased ability to cope No Yes
Adapted with permission from Katerndahl DA. Differentiation of physical and psychological fatigue. Fam Pract Res J.

1993;13:

82.

(obstructive sleep apnea, narcolepsy). The feature most solidly linked with physical versus
psychological causes is the chronicity of fatigue; that is, acute fatigue is likely to be caused
by physical or physiologic events, while chronic fatigue is associated with psychological
and mixed causes. It has been reported that 69% to 80% of primary care patients with
depression present with exclusive complaints related to a physical symptom, and that
having five or more physical symptoms is an independent predictor of major depression.

. Chronic fatigue syndrome (CFS) is a distinct diagnostic category. The International

Chronic Fatigue Syndrome Study Group revised the 1988 case definition in 1994. It in-

cludes a duration of 6 months or longer, absence of an identified cause, and the presence

of at least four specific symptoms (see Figure 26—1). Among the symptoms and signs
associated with CFS, Komaroff and Buchwald (1991) found the following frequencies: low-
grade fever (60%—95%), myalgias (20%—95%), sleep disorder (15%—90%), impaired cog-

nition (50%—85%), depression (70%—85%), headaches (35%—-85%), pharyngitis (50%—

75%), anxiety (50%—70%), weakness (40%—70%), postexertional malaise (50%—60%),

arthralgias (40%-50%), and painful lymph nodes (30%—40%). Despite the findings

of “subtle and diffuse” immunologic abnormalities and possibly associated viruses—

Epstein—Barr virus, enteroviruses, herpes virus type 6, retroviruses, and others—the

syndrome remains enigmatic. Ambiguities in the 1994 case definition were addressed in

the 2003 publication wherein the study group recommended use of several standardized
instruments to quantify key symptom domains and disability.

1. Chronic idiopathic fatigue. Not all patients with chronic fatigue symptoms meet the
criteria for CFS. Persons tired for 6 months or longer for no apparent cause who do
not meet CFS criteria for severity or specific symptoms after clinical evaluation are
classified as having “chronic idiopathic fatigue.”

2. Most patients who are tired for more than 1 year have significant psychological prob-
lems.

Because depression is the most common psychological cause of fatigue, and not all
providers feel comfortable making the diagnosis, an instrument to measure depression
(such as Beck’s) may be useful (see Chapter 92).

IV. Signs

A.

B.

The physical causes of acute fatigue (e.g., rales, edema, and gallops of congestive
heart failure) may be obvious.

Subtle signs of infections (e.g., lymphadenopathy or temperature elevation), connective
tissue disease (e.qg., extra-articular manifestations), and cancer should not be overlooked.

V. Laboratory Tests (Figure 26-2). Laboratory investigation based on signs will be more pro-
ductive than screening based on the complaint of fatigue alone. (SOR () The patient often
needs the reassurance of a laboratory investigation. The clinician should bear in mind,
however, that laboratory investigations of persons fatigued for more than 1 year have been
remarkably unproductive.
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I. Clinically evaluate cases of prolonged or chronic fatigue by
A. History and physical examination
B. Mental status examination (abnormalities require
appropriate psychiatric, psychologic, or neurologic examination)
C. Tests (abnormal results that strongly suggest an exclusionary
condition must be resolved)
1. Screening laboratory tests: CBC, ESR, ALT, total protein,
albumin, globulin, alkaline phosphatase, Ca2*, PO3~, glucose,
BUN, electrolytes, creatinine, TSH, and UA
2. Additional tests as clinically indicated to exclude other diagnoses

v v
II. Classify case as either Laboratory or other findings
chronic fatigue syndrome suggest diagnosis other than
or idiopathic chronic fatigue | | chronic fatigue syndrome or
if fatigue persists or idiopathic chronic fatigue
relapses for > 6 months
[
v v
A. Classify as chronic fatigue syndrome if B. Classify as idiopathic
1. Criteria for severity of fatigue are met, and chronic fatigue if fatigue
2. Four or more of the following symptoms are severity or symptom
concurrently present for > 6 months: criteria for chronic
a. Impaired memory or concentration fatigue syndrome are
b. Sore throat not met

c. Tender cervical or axillary lymph nodes
d. Muscle pain

e. Multijoint pain

f. New headaches

g. Unrefreshing sleep

h. Postexertion malaise

FIGURE 26-1. International Chronic Fatigue Syndrome Study Group recommendations for evaluation and classification
of unexplained chronic fatigue. ALT, alanine aminotransferase; BUN, blood urea nitrogen; CBC, complete blood cell count;
ESR, erythrocyte sedimentation rate; pos, phosphorus; TSH, thyroid-stimulating hormone; UA, urinalysis. (Adapted with
permission from Fukada K, Strauss SE, Hickie I, et al.; and the International Chronic Fatigue Syndrome Study Group. The
chronic fatigue syndrome: A comprehensive approach to its definition and study. Ann Intern Med. 1994;121:953-9.)

A. Since the most common physical causes of fatigue are infectious (viral infections are
the most common), endocrine (thyroid disease and diabetes mellitus predominate), and
cardiovascular, (SOR ))) a level 1 laboratory evaluation would consist of the following
tests (Figure 26-2).

1. Complete blood cell count with differential, sedimentation rate, urinalysis, and
chemistry panel (e.g., SMA-23).

. Thyroid panel.

. Pregnancy testing in females of childbearing age.

. Appropriate cancer screening for age/gender. (USPHS Task Force guidelines).
Cancer screening tests will rarely reveal the cause of fatigue, yet they can be
reassuring to the patient and physician, and should be a part of a thorough
evaluation.

B. A second-level investigation is rarely useful, but such an evaluation would include the

following tests.

1. Chest x-ray for adenopathy, signs of congestive heart failure, pulmonary infections,
and tumors.

2. Electrocardiogram to look for silent infarction or ischemia.

3. Serologies (rheumatoid factor, ANA, anti-Ro, and anti-La) to test for connective tissue
diseases presenting with fatigue.

4. A drug screen for unreported drug (including alcohol) use can occasionally be pro-
ductive.

HPWON
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1. Patient Complains of “Fatigue” ‘

v

2. Define the complaint _/*’If weakness, evaluate for cause.‘
“Lethargy, lack of energy, or tired.”
\5‘If hypersomnolence, evaluate for cause.‘

v

3. Screen for depression

If positive, treat

A 4

4. History including:

« Duration of fatigue

 Recent stressful life events

« Sleep & work patterns

« Weight changes

« Complete drug history (prescribed, over the
counter, illicit, tobacco, ethanol, herbals)

« Diet history

« Past history (surgeries, illnesses, travel) 4—{Yes, consider mixed fatigue ‘

* Review of system—emphasizing infections (HIV,
HCV), cardiovascular, & endocrine systems

Fatigue persists?

’ No, follow for depression ‘

v
5. Physical examination:
« Emphasis on systems above, plus

» Lymph node examination, joints \ Likely etiology Identified—

focused laboratory evaluation
based on likely diagnosis

v
’ Diagnosis uncertain ‘

l

FIGURE 26-2. Evaluation of patient with fatigue. ANA, anti-nuclear antibody; CHF, congestive heart failure; HIV, human
immunodeficiency virus; HCV, hepatitis C virus; PPD, purified protein derivative; VDRL, venereal disease research laboratory
test. (Continued )

5. In appropriate patients and geographic areas, hepatitis C antibodies, human im-
munodeficiency virus tests, skin tests for tuberculosis with controls, Lyme titers,
and VDRL tests should be performed.

C. Third-level testing for uncommon causes of fatigue prompted by specific suspicion or
sign (e.g., for Addison disease, multiple sclerosis, myasthenia gravis, and poisoning) is
best considered last, since these problems represent uncommon causes of fatigue.

D. Abnormal laboratory findings. Treatment of the underlying condition until the laboratory
abnormality resolves is necessary to determine whether it represented the cause of the
fatigue. One should be prepared to resume the search for a cause if a particular laboratory
value returns to normal but the patient’s condition does not.

VI. Treatment

A. Etiology identified. Specific treatments for defined physical and psychological causes
should be administered when possible.

B. Etiology undetermined
1. Behavioral treatment. Despite intensive investigation and follow-up, the cause of

chronic fatigue often remains undetermined. In such a case, cognitive behavioral
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|

Level One—Laboratory Evaluation
« Complete blood count

« Sedimentation rate

« Urinalysis

Testing Suggests Etiology—

« Chemistry panel

« Thyroid testing

 Pregnancy test (women of
childbearing age)

« Age/gender-appropriate cancer

further evaluation/management
approximately to etiology.

Testing Normal.

screening (Pap smear, mammaography,
testicular examination, etc.)

v

Etiology remains unclear.
Consider level two laboratory tests.

Level Two—Laboratory Tests
« Chest x-ray (adenopathy, tumors,
infection, CHF)
« Electrocardiogram (silent infarction/ischemia)
« Serologies for rheumatic diseases
(Rheumatoid factor, ANA, Anti-Ro, -La)
« Drug screen for unreported substances
(including alcohol)
» HIV, HCV antibodies, PPD, Lyme titers,
VDRL, in appropriate patient settings

Testing Suggests Etiology—
further evaluation/management
based on likely cause(s).

-

Testing Normal. Etiology remains unclear.
Consider chronic fatigue syndrome;
Level three laboratory tests.

ol

Consider Chronic Fatigue Syndrome
(Figure 26-1)

—
\

A
Meets Criteria (see text)
(Figure 26-1)

Does Not Meet Criteria: If patient is tired

for over 6 months with no etiology discovered,

s/he has chronic idiopathic fatigue.

A

Management as Appropriate (see text)

Level Three—(Because these tests are
for uncommon causes, they are best
done on patients with a clinical
suspicion or sign)

« Test for Addison’s disease
* Multiple sclerosis

» Myasthenia gravis

* Poisonings

i

Follow up with surveillance
visits of 3—6 months,
evaluating new
symptoms and
continuing to screen for
psychological causes.

FIGURE 26-2. (Continued )

therapy, and graded exercise programs have often been shown to be effective.
(SOR () Additionally, group therapy may provide the patient with some solace. These
modalities should be offered to all fatigued patients whose problems do not resolve

with more specific treatment.

. Drug therapy. A host of medications have been used with limited success to pro-

vide relief from fatigue of unknown origin. A partial list includes vitamins, thyroid sup-
plementation (for subclinical hypothyroidism), growth hormone, amphetamines, pe-
moline, modafinil, and hydrocortisone. The use of any medication for treatment of a

symptom without a specific, identified

cause is problematic. However, the likelihood of
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depression or fibromyalgia causing fatigue in persons with no obvious cause probably
warrants a 2-month therapeutic trial of antidepressants.

3. Diet therapy. Several unproven diets have been proposed. Although fatigue has been
associated with a body mass index of 40 or greater, it is not certain that weight loss
will alleviate fatigue in greatly obese persons. Nevertheless, achieving and maintaining
ideal body weight through balanced nutrition is recommended for general health and
may be helpful in fatigued patients.

4. Complementary/alternative medical therapy (CAM). While studies of CAM thera-
pies have not, as yet, provided significant positive benefit, there have been no reports
of adverse effects on fatigued patients using CAM. The use of CAM for fatigued pa-
tients is empirical.

5. Patient follow-up. It is not known exactly how often the fatigued patient should return
to the physician. A few bimonthly visits early in the investigation of the complaint will
serve to cement the patient—physician relationship and establish good faith. Regularly
scheduled visits, even as seldom as twice a year, remind the patient that they are not
adrift and that changes in the patient’s condition will receive serious consideration. At
each visit, a review of physical, environmental, and psychological symptoms and signs
should be conducted. Physician support, reassurance, and follow-up are important for
the patient whose fatigue appears to have no clear cause.

The natural history of the complaint, “fatigue,” was explored in a series in which 73
fatigued and 72 nonfatigued subjects were reevaluated using Rand Index of Vitality
scores. After 1 year, 41% of the fatigued patients were no longer fatigued, and 15 of the
72 nonfatigued subjects had become fatigued. The difference in improvement between
fatigued patients with physical diagnoses and those with psychological diagnoses was
not significant. When patients are classified as CFS they can improve with therapy
but their prospects for complete resolution are less than with the general population
complaining of fatigue.

REFERENCES

Komaroff AL, Buchwald D. Symptoms and signs of chronic fatigue syndrome. Rev Infect Dis. 1991;
13(Suppl 1):S8-11.

Kroenke K, Wood Dr, Mangelsdorff AD, Meier NJ, Powell JB. Chronic fatigue in primary care. Preva-
lence, patient characteristics and outcome. JAMA. 1988;260:929-34.

Fukada K, Strauss SE, Hickie I, Sharpe MC, Dobbins JG, Komaroff A. The chronic fatigue syndrome:
A comprehensive approach to its definition and study. Ann Intern Med. 1994;121:953-9.

Reeves WC, Lloyd A, Vernon SD, et al.; and the International Chronic Fatigue Syndrome Study Group.
Identification of ambiguities in the 1994 chronic fatigue syndrome research case definition and rec-
ommendations for resolution. http://www.biomedcentral.com/1472—-6963/3/25. Accessed September
15, 2008.

Whiting P, Gagnall AM, Sowden AJ, et al. Interventions for the treatment and management of the
Chronic Fatigue Syndrome. JAMA. 2001;286:1360-1368.

27 Fluid, Electrolyte, & Acid—Base Disturbances

Lara Carson Weinstein, MD, & Marc Altshuler, MD

KEY POINTS

¢ |n the ambulatory care setting, fluid, electrolyte, and acid-base disturbances often present
initially as abnormal chemical screening panels in patients with known chronic disease,
new medications, previously undiagnosed endocrine disorders, or acute gastrointestinal
illnesses.

Disorders of salt and water balance are exceedingly common in geriatric patients.
Primary hyperparathyroidism is the most common cause of outpatient hypercalcemia and
is often diagnosed through incidental hypercalcemia noted on routine screening.
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I. Definition and Common Diagnoses
A. Decreases in effective circulating volume commonly occur from gastrointestinal

(GI) losses (vomiting, diarrhea); loss through skin (sweating, fever); renal losses (di-
uretics, interstitial renal disease); and third-space accumulations (pharmaceutical ex-
cess vasodilatation, pancreatitis). Expansion of interstitial volume causes edema. The
most common edematous conditions seen in the outpatient setting result from con-
gestive heart failure. Edema is also seen in cirrhosis, renal failure, and the nephrotic
syndrome.

1. Hyponatremia, serum sodium <135 mmol/L, can be characterized by osmolar and
volume status. In most cases, hyponatremia is hypo-osmolar.

a. Hypo-osmolar hypervolemic hyponatremia occurs in patients with congestive heart
failure, liver disease, chronic renal failure, or pregnancy.

b. Hypo-osmolar euvolemic hyponatremia occurs with hypothyroidism, primary poly-
dipsia, and adrenal insufficiency. However, the most common cause is the syndrome
of inappropriate secretion of antidiuretic hormone (SIADH). SIADH can be caused
by malignancy (i.e., small cell lung cancer), pulmonary disease (i.e., legionella
pneumonia), CNS disease (trauma, infection, tumors), or medications (selective
serotonin reuptake inhibitors [SSRIs], tricyclics, carbamazepine, metformin, theo-
phylline)

c. Hypo-osmolar hypovolemic hyponatremia, from decreased real or effective circu-
lating volume, commonly occurs in the outpatieint setting from diuretic use. It is also
seen with other renal losses (osmotic diuresis, diabetes insipidus), Gl losses (diar-
rhea, vomiting), severe burns, or sequestration without actual loss (e.g., intestinal
obstruction, pancreatitis, peritonitis).

d. Hyperosmolar hyponatremia is classically seen with severe hyperglycemia.

e. Iso-osmolar hyponatremia occurs with severe hypertriglyceridemia or paraproteine-
mia (pseudohyponatremia), or in the post-transurethral prostatic resection syn-
drome; when massive volumes of a sodium-free irrigant (such as glycine) are sys-
temically absorbed intraoperatively, causing dilutional hyponatremia

2. Hypernatremia is serum sodium >145 mmol/L. Hypernatremia results from a relative
water deficit or, less commonly, from a primary sodium gain. Risk factors for hyperna-
tremia include: extremes of age, impaired thirst mechanism, and use of medications
that can cause nephrogenic diabetes insipidus (DI) (i.e., lithium)

3. Hypokalemia, plasma potassium <3.5 mmol/L, most commonly occurs with diuretic
use, and Gl losses (i.e., large volume diarrhea, eating disorders with laxative use, and
vomiting). Other medications that can cause transcellular potassium shifts include: 32
sympathomimetic agonists, theophylline, and insulin. Less common causes include:
primary and secondary hyperaldosteronism, and type | and Il renal tubular acidoisis.

4. Hyperkalemia, plasma potassium >5 mmol/L, occurs with impaired renal excretion of
potassium, or by a shift of potassium into the extracellular space. Hyperkalemia is com-
monly seen in chronic renal failure, often with medications (e.g., potassium-sparing
diuretics, angiotensin-converting enzyme inhibitors, nonsteroidal anti-inflammatory
drugs) that interfere with potassium excretion. It can also occur in adrenal insufficiency,
acidosis, uncontrolled diabetes, or ingestion of potassium supplements. Pseudohyper-
kalemia occurs with blood sample hemolysis.

5. Hypocalcemia, serum calcium of <8 mg/dL (ionized calcium <4 mg/dL), occurs
in chronic renal failure, acute pancreatitis, widespread osteoblastic metastases, hy-
poparathyroidism, or “hungry bone syndrome” following thyroid or parathyroid surgery,
vitamin D deficiency, alcoholism, and premature/low birth weight infants.

6. Hypercalcemia is serum calcium >10 mg/dL (ionized calcium >5.6 mg/dL). Primary
hyperparathyroidism or malignancy cause more than 90% of hypercalcemia. Primary
hyperparathyroidism occurs in 1/500 elderly women. Rare causes of hypercalcemia
include sarcoidosis, hyperthyroidism, lithium use, and the milk—alkali syndrome.

B. Common causes and mechanisms of primary acid-base disorders are outlined in Fig-

ure 27-1.

Il. Symptoms associated with fluid, electrolyte, and acid-base disorders are subtle, nonspe-
cific, and less sensitive than laboratory testing in detecting these disorders. Symptoms are
more likely with large or rapid shifts in fluid, electrolyte, or acid-base status. The most com-
mon symptoms include lethargy, fatigue/weakness, or irritability.

A. Seizures can occur with severe hyponatemia, hypernatremia, or hypocalcemia.
B. Severe muscle weakness can occur with hyperkalemia.
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(1) Check serum bicarbonate
(Normal 26—28 Mmol/L)
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DKA-Diabetic Ketoacidosis

Increased RTA-Renal tubular Acidosis
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@ P Metabolic Respiratory Respiratory Metabolic ° cono
() Primary disturbance . alkalosis acidosis alkalosis acidosis
Acid loss (emesis), TCOZY Hyperventilation, Organic/inorganic acid
Causes . ECF Volume contraction CO, retention lco, accumulation, HCO3
bicarbonate loss

(Diuretic, Renal Disease), (hypoventilation)

bicarbonate (HCOj3) excess l l
Compensatory TCO, THCO; (ViaTrenal IHCOg, (Vialrenal Pco,
response Hypoventilation acid excretion as acid excretion as hyperventilation
ammonium ammonium
Check serum Check serum Na*, K, CI", Pao,, Paco,, AG
Na*, K*, CI, AG =Na*—-[HCO5 +CI'];
Pao,, Paco, Normal AG is 8—12 mEqg/L
/ \
—If urine CI” <10 mmol/L, consider =~ COPD,  Hyperventilation, AG >12 AG <12
vomiting/nasogastric suction, or Sleep Pregnancy,
gic;mm)osgs diuretic use, cystic fibrosis. apnea, Anemia, ] ) ) \ _
9 —If urine CI” >15 mmol/L, consider ~ Severe Pulmonary  Consider: DKA if ketoacids present and blood  Consider:
mineralocorticoid excess, severe K asthma embolism  glucose >200 mg/dL; starvation or alcoholic RTA,
deficit (hyperaldosteronisn), renal failure ketosis if ketoacids present and blood glucose diarrhea

* Consider mixed disorder if:
A) Serum bicarbonate + Pco, deviate in opposite directions
B) pH is normal or near normal

<200 mg/dL; if ketoacids absent and glucose
<200, consider toxins (methanol, ethylene
glycol, salicylates).

Consider lactic acidosis if C-lactate >2.5
mmol/L

FIGURE 27-1. Qverview of acid-base disorders. AG, anion gap; COPD, chronic obstructive pulmonary disease; DKA, diabetic ketoacidosis; ECF, extracellular fluid; RTA, renal tubular acidosis.
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C. Hypercalcemia is associated with a symptom complex including anorexia/nausea/vomi-
ting, constipation, nephrolithiasis, confusion, and polyuria.

D. Respiratory alkalosis/hyperventilation is associated with irritability, paresthesias, mus-
cle cramps, and lightheadedness.

E. Vomiting suggests metabolic alkalosis.

Signs of common fluid, electrolyte, and acid-base disorders are also less sensitive/specific

in diagnosis than laboratory testing; findings associated with particular disorders include the

following:

A. Spasticity, muscle twitching, and hyperreflexia are seen in chronic hypernatremia.

B. Chvostek’s sign (facial muscle twitching when the facial nerve is tapped anterior to the
ear) occurs with hypocalcemia.

C. Ectopic soft tissue calcifications may be seen with hypercalcemia.

D. Anxiety and tachypnea may be seen in respiratory alkalosis or acidosis.

. Laboratory Tests. Focused laboratory evaluation should be based on risk factors/

symptoms/signs and will clarify the cause of common fluid/electrolyte and acid-base dis-

orders (Figures 27—1 to 27-4).

A. In patients with hyper- or hypokalemia, testing includes: serum electrolytes, creati-
nine; blood urea nitrogen; glucose; arterial blood gas (ABG); spot urine measurement of
sodium, potassium, chloride, creatinine; and electrocardiography (ECG),

1. In hypokalemia, ECG may show flat or inverted T waves, U-wave formation, and ST-
segment depression; urine potassium excretion and acid-base status should also be
assessed.

2. In hyperkalemia, ECG shows peaked T waves, progressing to QRS widening and
eventually ventricular fibrillation.

B. With hypocalcemia, serum ionized (free) calcium, phosphorus, magnesium, chloride,
parathyroid hormone, and 25-hydroxyvitamin D levels should be checked.

C. With respiratory alkalosis, flattening or inversion of ECG ST-segments may occur be-
cause of hypocapnia.

Treatment is directed at correcting underlying causes along with identified fluid, electrolyte,

and acid-base abnormalities.

A. Hyponatremia
1. Fluid replacement in the setting of hyponatremia must be done with caution, the risk

of hyponatremia-related cerebral edema must be balanced with the risk of the osmotic
demylination syndrome (ODS) from overzealous correction (especially in the setting
of chronic, i.e., >48 hours, hyponatremia). (SOR (:)) Hypovolemic patients with mild
symptoms and chronic hyponatremia may be treated in the hospital setting with 0.9%
saline to increase the serum sodium by 0.5 mEq/L/h, with a maximum sodium increase
of 10 to 12 mEq/L over 24 hours.

2. Severe acute hyponatremia with significant neurologic symptoms (i.e., seizures)
requires hospitalization with administration of 3% saline intravenously for the first 3
to 4 hours to raise serum sodium concentration at a rate of 1 to 2 mEg/L/h to a goal
of 120 mEq/L. (SOR ()

3. Use of an angiotensin-converting enzyme inhibitor, along with fluid and sodium re-
striction is beneficial in treatment of hyponatremia associated with congestive heart
failure.

4. Syndrome of inappropriate antidiuretic hormone release (SIADH) is treated with
water restriction (1000—1500 mL/d) pending correction of the underlying cause.

B. Hypernatremia
1. General treatment principles consist of replacing free water; with hypovolemia,

volume must be corrected in the hospital setting with initially with isotonic 0.9% saline
until the patient is hemodynamically stable.
a. Water deficit (WD) can be calculated as follows:

WD = TBW x Plasma Na 1),
140

where TBW is total body water. TBW = 0.6 (weight in kg) pediatrics; 0.6 (weight in
kg) males; 0.5 (weight in kg) females; 0.5 (weight in kg) elderly males; 0.45 (weight
in kg) elderly females.

b. In general, no more than 50% of the water deficit along with any ongoing losses
should be corrected in the first 24 hours, and the remainder over the next 1 to
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Hyponatremia

Check serum osmolality

!

Decreased (<275mOsm/kg) Normal (275 — 290 mOsm/kg) Increased (>290mOsm/kg)

Evaluate volume status Consider: severe hypertriglyceridemia
Transurethral prostatic resection syndrome

Consider: severe hyperglycemia

v v v
Hypovolemic EuvoIT-nic Hypervolemic (edematous)
L

Check urine sodium ) .
‘ Consider: congestive heart

L i failure, cirrhosis, hepatic failure,
nephrotic syndrome, renal failure

Urine sodium <20mEgq/L Urine sodium>20mEq/L ) o
l Consider: SIADH, hypothyroidism,

adrenal insufficiency
Consider: vomiting, diarrhea, burns

Consider: diuretic use, nephropathy,
hypoaldosteronism

FIGURE 27-2. Evaluation of hyponatremia. SIADH, syndrome of inappropriate antidiuretic hormone release.
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Hypernatremia

Check volume status

/\

Hypovolemic (H,0 loss >Na* loss) . Hypervolemic (Na" gain)
Euvolemic (H,0 loss)

Extrarenal loss Renal loss latrogenic causes (hypertonic saline,
o infants fed overly concentrated formula)
Gl (vomiting, diarrhea, NG suction) ~ Diuretic use

Skin (sweating, burns) Osmotic Diuresis
Third spacing

- . Check urine Osm
(pancreatitis, bowel obstruction)

Concentrated (>700 mOsm/kg) Hypotonic (<700 mOsm/kg)
Skin losses, hypodipsia Diabetes insipidus

FIGURE 27-3. Evaluation of hypernatremia. Gl, gastrointestinal; NG, nasogastric.
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Serum calcium (Ca**) >10.5 mg/dL
or
Serum ionized Ca** >5.6 mg/dL

Review history, physical examination, medications 4’Stop causative

(including vitamin A and D supplements, thiazide medications, if

diuretics, acne treatment analogues) fpc|>|SS|bIe,I a_nd
ollow calcium

/ level i

Check intact PTH «—————— /I;gr:Etent Normal Ca**

'

Suppressed Normal or high

l

Symptom- and laboratory-based Check 24-hour urinary
malignancy work-up Ca'** level

(e.g., lung, breast, multiple ‘

myeloma, lymphoma)

If malignancy work-up is Low Normal or high
negative, consider further
endocrine evaluation
(e.g., TSH, cortisol levels)
or referral to
endocrinologist)

Familial Primary or tertiary
hypocalciuric hyperparathyroidism
hypercalcemia

Consider surgical
evaluation

FIGURE 27-4. Evaluation of hypercalcemia. PTH, parathyroid hormone; TSH, thyroid-stimulating hormone. (Adapted with
permission from Carroll MF. A practical approach to hypercalcemia. Am Fam Physician. 2003;67:1959. Copyright © 2003
American Academy of Family Physicians. All Rights Reserved.)

2 days. To avoid cerebral edema, the serum sodium should be lowered by 0.5 to 1
mEg/L/h, with a maximum decrease of 10 to 12 mEq/L in 24 hours. Initially, free wa-
ter and volume can be replaced intravenously if necessary. To prevent recurrences,
the patient may be given a fluid prescription quantifying recommended daily fluid
ingestion.
2. Central diabetes insipidus should be treated with desmopressin, starting with 5 ug
intranasally per day.
3. Nephrogenic diabetes insipidus is managed by treating the underlying disorder.
C. Hypokalemia
1. Patients taking thiazide or loop diuretics generally require 20 to 60 mEq/d of potas-
sium.
a. They should be encouraged to increase dietary potassium because this is the safest
and least expensive means of supplementation.
b. If hypokalemia persists, addition of a potassium supplement (e.g., potassium chlo-
ride), starting at 20 mEqg/d, or potassium-sparing diuretic (e.g., spironolactone)
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may be considered. Potassium levels require regular monitoring, and this should
be initially done weekly, then every 2 to 4 weeks until stable. Patients with chronic
renal insufficiency require closer monitoring.

2. Moderate to severe hypokalemia (<3.0 mEq/L) requires more urgent potassium

replacement and management in a hospital setting.

. Hyperkalemia

1. Office management of mild hyperkalemia (<6 mEq/L) involves dietary potassium
restriction in renal insufficiency and reevaluation of medications.

2. Severe hyperkalemia (>6 mEq/L) with ECG changes, rapid onset, decreased renal

function, or acidosis require urgent inpatient treatment. (SOR (@) Intravenous calcium
gluconate should be used to stabilize the myocardium in patients with ECG changes.
(SORrR @) Insulin and glucose, or a beta, agonist should be used to lower potassium
acutely. (SOR () Sodium polystyrene sulfonate (Kayexalate) can be used to decrease
total body potassium. (SOR (®)

. Hypocalcemia. Treatment in the office of mild hypocalcemia (ionized calcium of 3.2—

3.9 mg/dL) includes oral calcium supplementation (e.g., calcium carbonate, 1-2 g of

elemental calcium per day).

1. Vitamin D supplementation with vitamin D2 (ergocalciferol) or vitamin D ana-
logue (e.g., calcitrol) is indicated, with dose depending on the underlying cause. 25-
hydroxyvitamin D levels should be maintained above 32 ng/dL to preserve bone health.
(SOR ®)

a. Severe vitamin D deficiency is treated with 50,000 IU vitamin D daily for 1 to 3 weeks,
and then 50,00 IU weekly. (SOR (@) Once stores have been repleted, maintenance
therapy can be started with 800 IU vitamin D daily, or 50,00 IU once or twice a
month. (SOR (®)

b. Patients with impaired vitamin D metabolism (e.g., chronic renal insufficiency and
hypoparathyroidism) may benefit from calcitrol, (SOR () 0.25 to 2 g daily, gener-
ally in consultation with an endocrinologist, nephrologist, or both, with close moni-
toring to avoid hypercalcemia.

2. Vitamin D therapy requires close laboratory monitoring to avoid hypercalciuria, hy-
percalcemia, and renal toxicity.

3. Hospitalization should be considered for management of ionized calcium levels
<3.2 mg/dL or with signs of neuromuscular irritability (Chvostek’s sign or carpopedal
spasm).

. Hypercalcemia

1. Patients with serum calcium levels >13 mg/dL or severe symptoms require hos-
pitalization for evaluation and treatment. Initial treatment includes aggressive rehy-
dration with normal saline to restore intravascular volume; this may be followed by IV
furosemide and other therapies (i.e., calcitonin, bisphosphonates) as indicated.

2. Patients with mild hypercalcemia (<13 mg/dL) of known etiology (i.e., known cancer
diagnosis) may be treated as outpatients with oral rehydration and possible addition
of a loop diuretic.

3. Asymptomatic patients with primary hyperparathyroidism, who have normal renal and
bone status, and only mildly elevated serum calcium, may be candidates for medical
management with frequent monitoring. (SOR (@)

4. Referral to a neck surgeon for consideration of parathyroidectomy is appropriate in
patients with primary hyperparathyroidism with nephrolitiasis, persistently increased
serum calcium, hypercalcuria, osteoporosis, decreased creatinine clearance, age <
50 years, limited medical surveillance, or patient request.

. Metabolic acidosis and alkalosis

1. Metabolic acidosis is managed by providing nutrition and rehydration for alcoholic
or starvation ketosis (often in a hospital setting), eliminating suspect drugs, or treat-
ing underlying diabetes mellitus (Chapter 74), diarrhea (Chapter 16), or causes of
lactic acidosis. Renal tubular acidosis should initially be evaluated and managed in
consultation with a nephrologist. In addition, the body’s compensatory mechanism for
metabolic acidosis is to decrease PCO, through hyperventilation.

2. Metabolic alkalosis management likewise depends on its cause. Suspected
causative medications (e.g., diuretics) should be eliminated if possible, vomiting or na-
sogastric losses should be replaced (often in the inpatient setting), renal failure should
be managed in consultation with nephrology, and mineralocorticoid excess (Cush-
ing’s syndrome, primary aldosteronism) should be managed by treating the underlying
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disease. In metabolic alkalosis, the body’s compensatory mechanism is to increase
PCO, through hypoventilation.

H. Respiratory acidosis is managed by correcting or stabilizing underlying pulmonary
or metabolic disorders and improving ventilation. This may include controlling bron-
chospasm (Chapter 68) and congestive heart failure (Chapter 72). The body tries to
reverse the acidosis by increasing HCO3 through increased renal excretion as ammo-
nium.

. Respiratory alkalosis treatment also focuses on underlying disorders. For example,
patients with symptomatic, anxiety-related hyperventilation may respond to rebreathing
(e.g., breathing into a paper bag) when symptoms develop. The compensatory mecha-
nism in respiratory alkalosis involves decreasing HCO3 through decreased renal excretion
as ammonium.
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28 Foot Complaints

James R. Barrett, MD, CAQSM, & Kent W. Davidson, MD

KEY POINTS

e One should look for contributing factors, such as improper footwear, when evaluating foot
pain since correcting these will decrease the chance of pain recurrence.

Stress fractures are a common cause of foot pain and may have no initial x-ray findings.
A high index of suspicion should be maintained.

Four types of injuries need to be identified early to reduce morbidity and improve successful
treatment: Achilles tendon rupture, Lisfranc injury, and fractures of the fifth metatarsal and
navicular bones.

. Definition. The foot, which has 26 bones and 55 articulations, acts as a platform and shock
absorber to support the weight of the body as well as a powerful lever to propel the body. Foot
complaints are usually related to overuse, trauma, or degenerative changes. Contributing
factors include foot type—such as high arch (pes cavus) and flatfoot (pes planus)—foot de-
formities (i.e., hallux valgus); improper footwear; excessive weight; and underlying systemic
diseases (i.e., diabetes or osteoporosis). The foot and ankle can have numerous accessory
ossicles that can be confused with a possible fracture.

Il. Common Diagnoses. Because of the amount of weight that the foot carries every day, it is

little wonder that 18% of the population each year will have foot problems, an incidence that

increases with age. Diagnosis can be facilitated by considering three distinct regions of the

foot: the forefoot, the midfoot, and the hindfoot (Figure 28-1).

A. Forefoot. The forefoot, comprising the toes and metatarsals, is the most common site

of foot complaints, with a prevalence of 2% to 10%. Most forefoot conditions are caused
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by poor shoe selection (tight toe boxes, high-heeled shoes); foot deformities (hallux val-
gus, hammer toes); overuse; or degenerative changes. Common conditions affecting the
toes (followed by their prevalence) include calluses/corns (4.5%), plantar warts (2%),
onychomycosis (10%), ingrown toenails (3%—-5%), phalangeal fractures, and peripheral
neuropathy. Common conditions affecting the metatarsals include bunions (hallux val-
gus) (1.8%), hallux limitus (2%), metatarsalgia, Morton’s (interdigital) neuromas, fractures
(stress and fifth metatarsal), and sesamoiditis.

B. Midfoot. Midfoot complaints, caused by degenerative changes, trauma, or foot deformity,
are relatively uncommon but can lead to significant disability. Common conditions affect-
ing the midfoot, which comprises the cuneiforms, cuboid, and navicular bones of the foot,
include midfoot sprain, osteoarthritis, tarsal fractures, plantar fibromatosis, posterior tib-
ialis dysfunction, and tarsal coalition. (Also see the sidebars for Lisfranc injury and tarsal
navicular bone fractures.)

LISFRANC INJURY

Lisfranc injury is a severe form of midfoot sprain to the tarsometatarsal articulation and is
frequently missed. Pain and swelling over the tarsometatarsal articulation and inability to
bear weight on tiptoes are clues to the injury. Weight-bearing x-rays of the foot may show
avulsed bone between the first and second metatarsals and loss of congruity between the first
metatarsal and the first cuneiform, second metatarsal, or both and the second cuneiform.
Computerized tomography of the foot may be necessary for diagnosis. Patients with this
injury should be placed in a nonweight-bearing cast and referred to orthopedics.

TARSAL NAVICULAR BONE FRACTURES

Tarsal navicular bone fractures are easily missed, because patients may have minimal pain
over the midfoot and medial arch; these fractures are important to diagnose early because
navicular fractures have a high rate of nonunion. Examination reveals tenderness over the
navicular bone and increased pain with hopping on the foot. Plain x-rays of the foot are
often inconclusive; therefore, bone scan, computerized tomography, or magnetic resonance
imaging may be necessary for diagnosis. Treatment of nondisplaced fractures involves a
nonweight-bearing cast for 6 to 8 weeks. Displaced fractures require orthopedic consultation.

C. Hindfoot. Hindfoot conditions are the second most common type of foot complaint, with
a prevalence of 1%. Common conditions affecting the hindfoot, which comprises the
calcaneus and talus, include plantar fasciitis (0.4% prevalence), calcaneal stress frac-
tures, Achilles tendinosis, and bursitis. Most hindfoot conditions are caused by overuse
or excessive weight. (Also see the sidebar on Achilles tendon rupture.)

ACHILLES TENDON RUPTURE

Achilles tendon rupture usually causes acute pain in the posterior heel. Examination will
often reveal swelling and ecchymosis over the posterior heel, a palpable defect of the Achilles
tendon, inability to walk normally, and a positive Thompson test (no plantar flexion when the
calfis squeezed). Treatment is usually surgical and warrants an urgent referral to orthopedics.

lll. Symptoms (see Tables 28-1 to 28-3 and Figure 28-1).
IV. Signs (see Tables 28—1 to 28-3 and Figure 28-1).
V. Laboratory Tests (see Tables 28—1 to 28-3).

A. Laboratory tests are generally not necessary in evaluating foot complaints. Atraumatic
symmetric foot swelling and pain can be caused by systemic arthritis (such as rheumatoid
arthritis and systemic lupus erythematosus) and should be evaluated with tests for sed-
imentation rate, complete blood count (CBC), rheumatoid factor, antinuclear antibody,
and uric acid. Pain caused by peripheral neuropathy is evaluated with a CBC (perni-
cious anemia, lead poisoning), complete metabolic profile (diabetes, renal disease, liver
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TABLE 28-1. EVALUATION AND MANAGEMENT OF COMMON FOREFOOT COMPLAINTS

Diagnosis Symptoms Findings Testing Treatment
Corn/callus Pain with pressure ~ Skin thickening under bony ~ None Paring of calluses*
on lesion prominence (calluses) or Padding®
between toes (corns); Shoes with wide toe box
tenderness with pressure
directly over lesion
Plantar wart Pain with pressure  Skin thickening or papules  No routine testing  Observation (some

Onychomycosis
(fungal toenail
infection)

Ingrown toenail
(Onychocrypto-
sis)

Phalanx fracture

Peripheral
neuropathy

Bunion or
bunionette

Hallux limitus or

hallux rigiditus

Metatarsalgia

Morton’s neuroma
(interdigital)

on lesion

Thickened nail,
occasionally
painful

Pain, swelling, and
discharge along
border of nail

Acute pain and
swelling of digit
usually after
trauma

Tingling, burning
and/or pain
initially in toes,
then later in a
stocking
distribution,
usually bilateral

Painful bony
protuberance of
first or fifth
metatarsopha-
langeal joint
(MTP)

Pain and swelling
with movement,
especially at toe
off stage of gait

Pain at metatarsal
heads

Pain between
metatarsal
heads,
numbness and
tingling into
toes, cramping
of toes

that interrupt skin lines
and have blood vessels
within core; tenderness
on squeezing lesion
Thickened discolored nail,
occasionally crumbles

Nail border swollen,
erythematous, occasional
discharge

Bony tenderness, swelling,
ecchymosis, pain with
toe motion

May have decreased light
touch, vibratory, and
temperature sensation
over toes. Sensation
abnormalities tend to
progress to involve entire
foot with associated loss
of motor strength in foot
and loss of Achilles
tendon reflex

Tender bony MTP
prominence with valgus
first MTP deformity
(bunion) or varus fifth
MTP deformity
(bunionette)

Loss of motion of first
metatarsal, pain with
extension of first
metatarsal

Tenderness on palpation of
metatarsal heads

Tenderness with squeezing
metatarsal
heads—occasionally
accompanied by a click,
fullness, or occasional
soft tissue mass between
metatarsal heads

but can do a
biopsy for
diagnosis

KOH scraping
Fungal culture
from scraping

None

X-ray

Electromyography
and nerve
conduction
velocity;
laboratory tests
to rule out
underlying
condition

X-ray reveals bony
angular
deformity
(angle between
first and second
metatarsals
>15 degrees,
angle between
fourth and fifth
metatarsals
>10 degrees)

X-ray may show
degenerative
spurs and loss
of joint space of
first MTP

X-ray to rule out
fracture,
arthritis

None

spontaneously resolve
within 6-12 mo)
Wart removal

Trimming/thinning of nail

Shoes with wide toe box

Oral antifungals (SOR (}))

Nail removal

Ingrown toenail removal

If surrounding cellulitis, use
antibiotic

Nondisplaced fracture:
Buddy taping to adjacent
toe, hard-soled shoe

Displaced fracture:

Referral to foot specialist

Identify and treat underlying
condition if present.
Amitriptyline or
gabapentin (SOR €))
Pregabalin and
duloxetine are
alternatives

Shoes with wide toe box

Bunion shield

Acetaminophen or NSAID

Arch support orthotic

Surgical removal if
continued pain despite
conservative treatment
for 6-12 mo

Padding®

Acetaminophen or NSAID

Hard-soled shoes

Surgery if severe pain
despite conservative
measures for 6-12 mo

Relative rest

Padding®

Acetaminophen or NSAID

Shoes with wide toe box;
Morton’s neuroma
injection®

If continued pain referral to
foot specialist for
excision (SOR ()

(Continued )
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TABLE 28-1. (Continued )

Diagnosis Symptoms Findings Testing Treatment
Metatarsal stress ~ Pain and swelling  Exquisite tenderness over  X-ray findings Relative rest
fracture over foot with metatarsal, occasional may be absent;  Padding
activity, swelling and/or periosteal Short leg removable
particularly ecchymosis reaction, cast-brace, hard-soled
during toe off fracture line, or shoe or short leg walking
stage of gait bony callous cast for 4-8 wk
formation may ~ Orthopedic referral for fifth
be present. metatarsal stress
Consider bone fractures as healing is
scan or MRI if often delayed
negative x-ray
result and
diagnosis in
doubt
Fifth metatarsal Pain over lateral Tenderness to palpation of ~ X-ray to evaluate  Avulsion fracture: Short leg
fracture foot fifth metatarsal for avulsion walking cast or air stirrup
Swelling over lateral foot fracture versus for 4-6 wk; Jones
Jones fracture fracture:

(Figure 28-2) Nonweight-bearing short
leg cast until callous
formation (3-6 wk), then
short leg walking cast for
3-6 wk

Orthopedic referral if
nonunion after 3 mo,
displaced fracture, stress
fracture, or patient

preference
Sesamoiditis Pain in ball of foot ~ Tenderness and swelling X-ray to rule out Padding§
(first MTP) with over plantar first MTP sesamoid Relative rest NSAID
toe off stage of and just proximal to joint fracture
gait

*For paring of calluses, soak the feet in lukewarm soapy water for 10—15 min. Dry the feet. Using a no. 15 blade scalpel,
shave the callus shallowly with the blade parallel to the skin using an up-to-down motion repeatedly. Apply counterpressure
with the back of the hand on the patient’s foot to prevent slipping and shakiness. Continue until skin lines are apparent or until
the callus has been completely removed. Make sure to remove the rim around the callus, not just the center portion. Diabetic
patients, in particular, may have an ulcer beneath the callus. If the callus has a boggy feel to it or a bruised appearance
underneath, it must be removed to prevent ulcer progression and possible infection.

T For ingrown toenail removal, materials needed are a 10-cc syringe with 25-gauge 1/>-inch needle; 10 cc lidocaine without
epinephrine; alcohol swabs; Betadine; Penrose drain; 2 hemostats; nail lifter; nail separator (can use Beaver blade, sharp
scissors, nail nipper, or no. 15 blade scalpel), cotton tip; triple antibiotic cream; 4 x 4 pad; and tape (alternatively, can also
use tube gauze, cling, or Coban wrap).

Obtain informed consent from the patient. Perform a digital toe block with 10 cc of lidocaine without epinephrine, evenly
distributing anesthetic laterally, medially, inferiorly, and superiorly (Figure 28-3). Sterilely clean the area with Betadine and
drape. Apply tourniquet (Penrose drain and hemostat) to the proximal aspect of the toe to reduce the amount of blood in
the field; remove as soon as the procedure is finished. Lift section of toenail to be removed (usually 1/4 to 1/3 of nail) with
lifter or hemostat blade (blunt end down) all the way to the base of the nail (Figure 28-4). Separate nail to be removed with
Beaver blade (no. 61), sharp scissors, nail nipper, or scalpel (no. 15 blade) all the way to the nail bed. Avulse the nail by
clamping it with a hemostat, and roll the nail starting at the cut side until the section of the nail is removed, including the
ingrown portion. Use a cotton tip to sweep under the fleshy part of the nail-skin border to ensure that the nail has been
completely removed. Remove any remaining nail fragments with the hemostat. Dress with antibiotic cream and folded 4 x
4. Hold the dressing in place with tape, tube gauze, cling, or Coban dressing. Advise the patient to change the dressing in 24
h using an adhesive bandage or 4 x 4 until the nail is healed and no longer drains or bleeds. The patient should be advised
to limit weight-bearing activity for 2-3 d. The area may be washed after 24 h. Schedule a follow-up examination of the area
in 3-5 dto evaluate healing.

TFor Morton’s neuroma injection, materials needed are a 1-cc syringe; 0.5 cc lidocaine without epinephrine; 0.5 cc
triamcinolone acetate (40 mg/mL); topical refrigerant (optional), alcohol swabs, Betadine swabs, or both; and an adhesive
bandage.

Obtain informed consent. Place the patient in a seated position. Localize the area to be injected using the metatarsal
heads on either side of the neuroma as landmarks. The injection site is 0.5 cm proximal to the space between the metatarsal
heads on the dorsal side of the foot. Draw up into a 1-cc syringe a mixture of 0.5 cc lidocaine and 0.5 cc of triamcinolone

(Continued )
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TABLE 28-1. (Continued )

acetate (20 mg). Thoroughly clean the area to be injected with alcohol or Betadine. To provide local anesthesia, apply topical
refrigerant (such as ethyl chloride) over the area where the needle will penetrate the skin. Inject using a dorsal approach
perpendicular to the skin. Completely inject the mixture within the soft tissue space. Remove the needle. Clean the area and
apply the adhesive bandage. Have the patient limit weight-bearing activities for 2 wk.

SFor padding, materials needed are high-density adhesive foam or felt (or moleskin) and scissors.

Padding takes weight off pressure points or inflamed areas. As a general rule, padding is placed just proximal to the area
of irritation to take pressure off that site; the adhesive side is attached to the insole of the shoe. Calluses can be padded
by cutting a doughnut-shaped pad and placing the hole of the pad over the callus. Corns need padding cut to a size that
separates the two surfaces that are causing friction without being overly bulky.

9For wart removal, this procedure can be performed by two main methods: salicylic acid application (SOR ) or liquid
nitrogen. (SOR (@) All methods require debridement of the overlying thickened warty tissue with a no. 15 blade scalpel
until there is slight bleeding (at surface of capillary bed) prior to the procedure.

50% salicylic acid paste method: Ina 2” x 2” piece of 1/8” adhesive foam, cut a hole slightly larger than the diameter of
the wart (alternative—use a nonmedicated corn pad). Place adhesive foam (adhesive side on foot) with the hole centered
over the wart. Fill the hole with salicylic acid paste and cover the top with an adhesive bandage. Secure the foam and bandage
circumferentially around the foot with tape or Coban dressing, making sure the tape is not restricting circulation. Leave in
place for 3-5 d. Remove the bandage and debride the dead skin. The procedure can be repeated in 1-2 wk if the wart is not
completely removed.

Liquid nitrogen method: Apply liquid nitrogen with cotton tip applicator or with spray applicator to the wart surface until
white coloration of the wart extends past the wart’s diameter by approximately 1/8” and the lesion takes 15 s to return to
normal color. Repeat this process 3 times in one session. Warn the patient that the lesion will itch and may form a blister
at the base. The skin normally sloughs in 5-7 d. The procedure may be repeated at 1- to 2-wk intervals until the wart is
completely removed.

MRI, Magnetic resonance imaging; NSAID, nonsteroidal anti-inflammatory drug.

disease), thyroid-stimulating hormone (TSH), tests for vitamin By, and, depending on the
history, urine heavy metal screen and serum protein electrophoresis (multiple myeloma).

B. Radiography. X-rays of the foot should be performed on initial presentation in four in-
stances: (1) when bony deformity is present, (2) when fracture is suspected, (3) when
trauma to the foot has occurred, or (4) when the diagnosis is in question. Typically, stand-
ing anteroposterior, oblique, and lateral views are obtained. Technetium bone scan can
be used for identifying stress fractures if plain x-ray does not show any abnormality. Bone
scan is very sensitive but not very specific in identifying stress fractures. (SOR ) Mag-
netic resonance imaging (MRI) is useful in identifying stress fractures and soft tissue
abnormalities (e.g., ligament/tendon pathology). It is very sensitive and specific but is
frequently more costly than a bone scan. Local expertise and procedure availability may
influence the decision between having an MRI or a bone scan. Computerized tomography
is useful in evaluating bony pathology such as tarsal fractures if initial x-ray results are
negative and there is strong clinical suspicion of fracture.

C. Electromyography and nerve conduction velocity are frequently ordered to evaluate
neurogenic pain when an obvious source is not identifiable or for confirmation of clinical
diagnosis. These tests are usually performed by a neurologist or physiatrist and help to
anatomically localize the nerve involved or distinguish between mononeuropathies and
polyneuropathies.

VI. General Treatment Principles. (Also see Tables 28—1 to 28-3 and Figures 281 to 28—4.)

A. Appropriate footwear can prevent and, in some cases, resolve many problems related
to the foot. Characteristics of good footwear include roomy wide toe box, supportive arch,
and low heel with a firm cushioned heel counter at the back of the shoe.

B. Treatment of pain and inflammation involves the use of relative rest, ice, and medica-
tions. Relative rest means decreasing pain-provoking activity to the point where there
is no pain with that activity and substituting alternative minimal weight-bearing activities
(i.e., swimming, biking) during healing. Acetaminophen (Tylenol) (500—-1000 mg orally
4 times a day) can be used for pain. Nonsteroidal anti-inflammatory medications (e.g.,
ibuprofen, 400-800 mg orally 3 times daily, or naproxen, 250-500 mg orally twice daily)
can be used for pain, inflammation, or both. Chronic neurogenic pain can be treated with
amitriptyline, 10 to 100 mg orally at bedtime, or gabapentin (Neurontin), 300 to 800 mg
orally 2 to 4 times daily, starting with low doses, slowly titrating the doses higher to obtain
pain relief and minimize side effects. (SOR () Pregabalin (lyrica) and duloxetine (cym-
balta) are also being used to treat chronic neurogenic pain.
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TABLE 28-2. EVALUATION AND MANAGEMENT OF COMMON MIDFOOT COMPLAINTS

Diagnosis Symptoms Findings Testing Treatment
Midfoot sprain Swelling and pain Tender midfoot X-ray to rule out Relative rest
diffusely over diffusely Lisfranc injury Acetaminophen and/or
midfoot with NSAID
hyperflexion Shoes with supportive
arch cushions
Surgical referral if
Lisfranc injury
Osteoarthritis Midfoot pain and Diffuse tenderness, X-ray may show Acetaminophen and/or
stiffness occasional diffuse spurring, loss of NSAID (SOR @)
swelling, bony joint space; Shoes with supportive
prominence laboratory tests to arch cushions
rule out other types
of arthritis
Plantar Painful bumps on Nodules on plantar Usually none but can No treatment, as there

fibromatosis

Posterior tibialis
dysfunction

Tarsal coalition

Tarsal tunnel
syndrome

bottom of foot

History of twisting
injury, sudden loss
of arch, pain
posterior and
inferior to medial
malleolus

Vague midfoot pain,
frequent ankle
sprains, lower leg
pain with activity

Numbness or burning
pain over bottom of
foot, worse with
walking and
sometimes awakens
patient from sleep

aspect of foot

Medial ankle swelling,
asymmetric pes
planus, inability to
walk on toes, poor
internal rotation and
inversion,
tenderness posterior
and inferior to
medial malleolus

Limited inversion and
eversion of foot,
tenderness of
midfoot and ankle

Positive Tinel’s sign
(tingling over
bottom of foot) on
tapping over
posterior tibial nerve
inferior-lateral to
medial malleolus

do biopsy for
diagnosis

MRI if rupture
suspected (no
strength with
inversion and
internal rotation,
tendon not palpable)

X-ray may show bony
bridge between
talus-navicular or
talus-calcaneus, CT
scan if suspicion but
no x-ray findings

Laboratory tests for
peripheral
neuropathy
EMG/NCV (SOR (®)

is high recurrence
with excision; scars
from excision can
cause pain

Relative rest

Arch support (OTC or
custom)

Surgery if continued
pain despite
conservative
treatment for 6-12
mo

Custom arch support

Surgery if continued
pain despite
conservative
treatment for 6-12
mo

NSAID Arch support
(OTC or custom)
Physical therapy
referral if no
improvement in 1-2
mo

Referral to foot
specialist in cases of
severe pain not
responsive to
conservative
management in
2-6 mo

CT, computerized tomography; EMG, electromyography; MRI, magnetic resonance imaging; NCV, nerve conduction velocity;
NSAID, nonsteroidal anti-inflammatory drug; OTC, over the counter.

C. Stretching exercises are commonly used for foot complaints (especially plantar fasciitis
and Achilles tendinosis) and involve stretching the plantar fascia and posterior heel cord
muscles (gastrocnemius and soleus). Stretching for the plantar fascia is accomplished in
a seated position by grasping the forefoot, dorsiflexing it for 10 seconds, then releasing
and repeating this 3 to 5 times a day. The posterior heel cord is stretched by standing
facing a wall with one foot placed approximately 24 inches from the wall and the other
foot placed 48 to 60 inches from the wall. The patient leans toward the wall with hands
on the wall in a “pushing fashion,” keeping both heels on the ground. The knee of the leg
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TABLE 28-3. EVALUATION AND MANAGEMENT OF COMMON HINDFOOT COMPLAINTS

Diagnosis Symptoms Findings Testing Treatment
Plantar fasciitis Dull, achy pain in Tender calcaneal X-ray to rule out Stretching and
inferior heel, tubercle and arch stress fracture strengthening of
especially upon of calcaneus; plantar fascia and
awakening calcaneal spurs Achilles tendon
do not correlate (SOR ) NSAID
with pain heel cup, arch
(10%-27% of support (SOR €))
asymptomatic Night splint
patients have (SOR () Physical
spurs) therapy referral if
no improvement
after 2-3 mo
Plantar fascia
injection®
Referral to foot
specialist if no
improvement in
6-12 mo of
conservative
treatment
Calcaneus stress Heel pain and Squeeze tenderness X-ray may reveal Relative rest
fracture swelling with of calcaneus stress reaction Short leg removable
walking, Bone scan or MRI cast-brace or short
ecchymosis leg walking cast
for 4-8 wk
Achilles tendinosis Activity-related Swelling, tenderness None Relative rest NSAID
pain and over Achilles Heel lift Glyceryl
swelling behind tendon (2-6 cm trinitrate ointment
heel proximal to (SOR @)

Bursitis
(superficial
calcaneal or
retrocalcaneal)

Pain and swelling

localized on
posterior ankle
near Achilles
tendon insertion

insertion), weak
plantar-flexion

Tender posterior None

ankle, localized
swelling/erythema,
Haglund’s
deformity
(prominent bony
deformity of
posterior
calcaneus)

Stretching of
Achilles tendon

Physical therapy if no
improvement after
1 mo of above
measures

See Achilles
tendinosis
treatment

*For plantar fascia injection, materials needed are a 3-cc syringe, 1 cc lidocaine without epinephrine; 1 cc bupivacaine
(optional); 1 cc triamcinolone acetate (40 mg/mL); topical refrigerant (optional); alcohol swabs, Betadine swabs, or both;
and adhesive bandage.

Obtain informed consent from the patient, which should mention the risk of steroid flare and plantar fascial rupture. Ask
the patient to lie down. Localize the area to be injected using the calcaneal tubercle as the main landmark. Normally the
tubercle is the area of maximal tenderness on examination and can be palpated readily over the plantar aspect of the heel.
Draw up into a 3-cc syringe a mixture of 1 cc lidocaine, 1 cc bupivacaine (optional), and 1 cc triamcinolone acetate (40 mg).
Thoroughly clean the skin over the medial calcaneus with alcohol or Betadine. To provide local anesthesia, apply topical
refrigerant (such as ethyl chloride) over the area where the needle will penetrate the skin. Inject using a medial approach
approximately 1 cm up from the plantar aspect of the heel and 3 cm from the rear aspect of the heel using the calcaneal
tubercle as a landmark (injection is just distal to the tubercle). Fan the mixture across the area of the fascial insertion.
Remove the needle. Clean the area and apply an adhesive bandage. Have the patient limit weight-bearing activities for 2 wk.
MRI, magnetic resonance imaging; NSAID, nonsteroidal anti-inflammatory drugs.
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Peripheral neuropathy

Phalanx fracture

Sesamoiditis

Morton's neuroma
Bunion halux limited

Bunionette
Metatarsalgia

Metatarsal stress fracture Plantar fibromatosis

Fifth metatarsal fracture

Plantar fasciitis

Tarsal tunnel

Midfoot sprain
Osteoarthritis
Tarsal coalition

Achilles Tarsal fracture

tendonitis

Ingrown
toenail

Plantar
Calcaneus fasciiti
fracture asciitis Fifth metatarsal

fracture Onychomycosis

Corns/calluses

FIGURE 28-1. Foot complaints by location.

in back is extended, while the front knee is slightly flexed. This position is held for 10 to
20 seconds, repeated 3 to 5 times, alternating which foot is forward.
D. Orthotics are used for a wide variety of foot conditions.
1. Over-the-counter (OTC) arch cushion insoles can be used initially for plantar fasciitis,
bunions, and posterior tibialis dysfunction. OTC bunion shields, made of felt or silicone,
can be used to protect the medial aspect of a bunion.
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Distal

Jones Fracture

Avulsion
Fracture
Proximal

FIGURE 28-2. Fifth metatarsal fractures.

2. Heel lifts, made of cork, felt, or visco-elastic material, are commonly used for Achilles
tendinosis and bursitis.

3. A tension night splint for plantar fasciitis can be commercially obtained or made
with fiberglass splinting material, placing the ankle in an 80- to 90-degree angle, with
the splint over the plantar aspect of the foot and posterior ankle and calf. ACE bandages
secure the posterior splint. (SOR ()

4. If these items are not helpful, referral to a foot specialist or orthotist for custom-made
arch supports is appropriate.

5. A short leg removable cast brace (cam walker boot) can be used for most stress
fractures of the foot.

E. Systemic antifungal drugs may be used for onychomycosis. They are expensive, re-
quire treatment for 3 months, have a high rate of recurrence of infection (complete cure
in <50%), and require monitoring of liver function tests (and CBC for terbinafine) at
baseline, 6 weeks, and 3 months. Common systemic antifungal drugs given orally in-
clude terbinafine (Lamisil), 250 mg daily (for 3 months), and itraconazole (Sporanox),
200 mg twice daily for 1 week, repeated monthly for a total of 3 consecutive months.
(SOR D) Topical ciclopirox 8% nail lacquer may also be used for onychomycosis. It is
applied daily to the nail for 48 weeks but is seldom effective, as only 5% to 8% of patients
have a complete cure.

F. Systemic antibiotics are used for foot infections such as cellulitis (see Chapter 9).
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1st step

8rd step SUPERIOR
2nd step
Digital
nerve Digital
nerve
LATERAL MEDIAL
Digital
Digital ngc:
nerve
4th step

Subcutaneous tissue

INFERIOR

FIGURE 28-3. Digital nerve block. Cross-section through proximal phalanx. Procedure: Apply ethyl chloride for topical
anesthesia. Insert 25-gauge 17/>-inch needle into the skin at the medial base of the proximal phalanx until bone is touched,
aspirating, then injecting a small amount above the bone. Advance the needle along the medial side. While withdrawing
the needle, fan 1-2 cc of lidocaine evenly along the side. Repeat this step superiorly, laterally, and inferiorly. Allow at least

5 minutes for the block to become effective.

Portion to be
removed

FIGURE 28-4. Toenail avulsion.
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29 Fractures

Ted C. Schaffer, MD

KEY POINTS

e After trauma, one should assume a fracture has occurred and immobilize the affected
region until x-rays have been obtained.

The hallmark symptom of a new fracture is pain. Although the amount of pain correlates
poorly with fracture severity, the absence of pain with an abnormal x-ray result makes it
unlikely that a fracture has occurred.

When x-ray results are negative but clinical suspicion for fracture is high, a magnetic
resonance imaging scan (high cost with high sensitivity/specificity) or bone scan (lower
cost but lower specificity) can provide supplemental information.

. Definition. A fracture is a complete or incomplete break in the continuity of a bone. Fractures
can be caused by direct trauma to the bone, repetitive forces to a bone (stress fracture), or
abnormal bone architecture (osteoporosis or bone tumors).

Il. Common Diagnoses. Evaluation of musculoskeletal injuries that are potential fractures
accounts for 3% to 5% of all office visits. A fracture should be differentiated from a sprain
(joint injury to ligaments attaching to bone), a strain (injury to the musculotendinous unit that
attaches to bone) and a contusion (injury to the soft tissue surrounding the bone). Conditions
associated with fractures include dislocations (complete loss of continuity between two
articular surfaces) and subluxations (partial loss of continuity).

As many as 1% of newborns may sustain a fractured clavicle at the time of delivery. In
childhood, the incidence of long bone fractures increases, with common areas including
buckle fractures of the arm, clavicle fractures, and growth plate injuries. Common adult
trauma includes finger, metacarpal, and wrist fractures, as well as fractures of the ankle,
metatarsals, and toes. The elderly are at greater risk for osteoporotic fractures such as
vertebral, pelvic, and wrist fractures.

Ill. Symptoms
A. Pain is the hallmark of new fracture occurrence. Often, however, the amount of pain

experienced by the patient correlates poorly with the amount of bone damage. In children,

pain at an epiphyseal plate is usually a fracture, not a joint sprain, since the growth plate
is often the weakest area when a joint is stressed.

B. Loss of motion can occur with fractures, especially when the fracture is located near a
joint surface.

C. Loss of function may be noted by the patient, either because of the pain involved or
because of soft tissue swelling.

IV. Signs

A. Tenderness to palpation should be present over a new fracture site. If there appears
to be radiographic evidence of a fracture but the area is not tender on examination, the
diagnosis of a fracture is suspected.



192 FAMILY MEDICINE

B. Swelling and deformity may be apparent when the area of injury is inspected. The
deformity may appear either as an obvious angulation at the bone or as an abnormal
manner in which the extremity is being held.

C. Abnormal mobility may be observed. Motion of the joint above and the joint below the
injured area should always be tested to ensure that these adjacent regions are not also
affected by the injury.

V. Laboratory Tests

A. An x-ray of any suspected fracture must be performed, since this is the method by
which most fractures are confirmed. At least two views directed 90 degrees apart are
required, since a nondisplaced fracture may not be visible if only a single view is obtained.
Comparison x-rays of the opposite limb should be obtained in children to aid the physician
in distinguishing a fracture line from a normal epiphyseal growth plate.

B. A period of immobilization will be necessary for most fractures, especially those of an
extremity.

1. Historically a circumferential cast has been used for most long bone fractures, including
those around the wrist and ankle. However, new data suggests that a fitted removable
splint may improve function and reduce complications associated with casting. This
has been most studied in pediatric buckle fractures of the wrist (SOR ().

2. Time for immobilization will depend on several fractures including the age of the
patient and the fracture location. An appropriate guideline is to immobilize children
3 weeks and adults 6 weeks.

C. When clinical suspicion for fracture is great but initial x-ray results are negative, the area
can be immobilized and x-rays repeated in 7 to 14 days to look for a new fracture line. If a
fracture diagnosis is more urgent, then a bone scan or magnetic resonance imaging
(MRI) scan can be obtained. The MRI is more costly than a bone scan, but its high degree
of sensitivity and specificity has made it the diagnostic test of choice for many physicians
when initial x-ray results are negative and an early diagnosis is important for management.
A bone scan has a high degree of sensitivity but lacks the specificity of an MRI.

VI. Treatment

A. General principles for the management of a potential fracture are as follows.

1. The physician should assume a fracture has occurred until an x-ray examination
has proved otherwise.

2. A splint should be applied to the injured area in order to decrease bone motion and
hold the bone in place. This procedure will alleviate pain and prevent further tissue
damage.

3. Ice applied immediately for 20 to 30 minutes will curtail swelling and provide pain
relief. The ice should not directly touch the skin. Ice therapy may be repeated at 90-
minute intervals.

4. Most dislocations should not be reduced until x-rays have been taken. Reduction be-
fore x-ray is advisable when there is evidence of vascular compromise to an extremity
that may be relieved by immediate reduction of the dislocation or fracture. Immediate
posttraumatic reduction of a dislocation is also permissible when the patient is hav-
ing substantial pain and the reduction is easily accomplished, such as in an anterior
shoulder or finger dislocation.

B. The following specific fractures can be managed in an ambulatory setting:

1. Finger fractures
a. Distal phalangeal fractures are usually crush injuries, which can be managed

by immobilization and protection. If the extensor tendon has been involved, then a
mallet finger injury has occurred (see Chapter 33).

b. Middle and proximal phalangeal fractures can be managed if the injury is nondis-
placed, without angulation or rotation. Fracture angulation is evident on x-ray and
is caused by the pull of intrinsic hand muscles as they attach to the bone. Rotation
is evaluated by having the patient flex their fingers into the palm and observing
that the fingers remain parallel and do not overlap. Nondisplaced fractures should
be treated with a finger splint on the flexor surface for 2 to 4 weeks, keeping the
PIP (proximal interphalangeal) joint at 30- to 50-degree flexion and the DIP (distal
interphalangeal) joint at 10- to 20-degree flexion.

c. PIP joint dislocations often occur with a hyperextension injury, causing a dorsal
dislocation of the middle phalanx on the proximal phalanx (“a coach’s finger”). These
are usually easily reduced by gentle traction and gentle hyperextension, followed
by a flexor surface splint for 2 to 4 weeks.
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2. Metacarpal fractures

a.

C.

Fractures of the neck of the fifth metacarpal (“Boxer’s fracture”) commonly occur
after punching a person or wall. An ulnar gutter splint extending from midforearm to
the fingertip is applied for 3 to 6 weeks, keeping the MCP (metacarpal phalangeal)
joint in 90 degrees of flexion. (SOR ()

. Fracture of the shaft of the fourth and fifth metacarpal can be treated with an

ulnar gutter splint if there is angulation less than 30 degrees and no rotational injury
(see Section VI.C.1.b).

Fractures of the first, second, and third metacarpals generally require orthope-
dic referral because of functional problems related to residual angulation.

3. Wrist and arm fractures

a.

The scaphoid is the most common wrist fracture. Those that involve the distal
scaphoid (5% of fractures) or middle scaphoid (80% of fractures) have a good
blood supply and can be immobilized for 8 to 12 weeks with a long-arm (extending
above the elbow) or a short-arm cast (extending to the proximal forearm); the thumb
must be immobilized to the level of the IP (interphalangeal) joint. Fractures of the
proximal scaphoid have a poor blood supply and a high risk of nonunion and are
therefore referred to an orthopedic surgeon.

. Nondisplaced distal radial fractures can be treated with short arm cast immobi-

lization for 6 weeks in adults. The cast should extend from the metacarpals to the
proximal forearm, with the thumb allowed free mobility.

. Children more commonly sustain a nondisplaced fracture of the radius above the

growth plate, which is known as a buckle fracture. The patient should wear a
short arm cast or fitted splint for 3 to 4 weeks. Immobilization should extend from
the metacarpal heads to the proximal forearm.

. Proximal radial head fractures near the elbow can also occur with a fall on an

outstretched hand. Unless there is x-ray evidence of a displaced radial head, these
fractures can be managed with a long arm splint extending along the ulnar surface
from the metacarpals to the proximal humerus, with the elbow at 90 degrees flexion.
The splint should be maintained for 3 to 4 weeks with early mobilization to maintain
elbow motion, especially in the elderly.

. Humeral head fractures are common in elderly individuals after falling on an

outstretched arm or sustaining a blow to the lateral arm. Eighty percent of prox-
imal humerus fractures are minimally displaced. Treatment, even if the shaft of the
humerus is impacted, consists of providing the patient with a shoulder sling for 1 to
2 weeks and, after the sling is removed, providing the patient with range-of-motion
exercises. (SOR ())) The major risk in humeral head fractures of the elderly is loss
of shoulder motion after immobilization. Orthopedic referral is needed if there is >1
cm fracture displacement between the proximal and distal components.

4. Clavicle fractures

a.

Middle third (midclavicular) fractures account for 80% of clavicle fractures and
are easily managed. A “figure-of-8” or clavicular strap is worn for 3 to 6 weeks by
children and for 6 weeks by adults. A residual callus is often left, but the fracture
usually heals well.

. Distal fractures, which are present in 15% of fractures, can be more complicated

than midclavicular fractures. If the fracture is nondisplaced, the initial management
is the same and can be performed by a family physician. However, a painful acromio-
clavicular joint arthritis may develop, especially if the fracture is displaced, neces-
sitating orthopedic resection of the distal clavicle.

. Proximal fractures occur in 5% of cases and should be evaluated carefully. The

physician should look for signs of vascular injury owing to the close proximity of the
great vessels of the neck. Orthopedic consultation should be strongly considered.

5. Simple torso fractures

Rib fractures are common in the elderly with only minor trauma. In young adults

and children, they are usually the result of greater traumatic force. A chest x-ray

should be obtained to exclude pneumothorax or pulmonary contusion. Rib fractures
are easily managed if the bones are not displaced.

(1) Pain relief is the main focus of treatment. Oral systemic narcotics (e.g., codeine,
30 mg 4 times daily), and nonsteroidal agents (e.g., ibuprofen, 600 mg 3 times
daily) are usually adequate, but intercostal nerve blocks (usually done by
an anesthesiologist) can be considered if a patient is in severe pain. Rib belts
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should be avoided, since they cause substantial atelectasis and increase the
incidence of pneumonia.

(2) Hospitalization should be considered for multiple rib fractures (three or more)
because of the increased risk of pulmonary contusion and atelectasis. In the
elderly, even a single rib fracture can occasionally lead to pulmonary compro-
mise.

. Lumbar compression fractures are common in elderly patients with osteoporosis

and can occur with minimal trauma. They can be seen from the T-4 through L-5
vertebrae, and neurologic compromise is extremely rare. Treatment is aimed at
pain relief, with immobilization for a few days followed by ambulation with a support
such as a lumbosacral garment.

. Nondisplaced pelvic fractures are another problem in the elderly, occasionally

complicated by blood loss, even with minor fractures. Treatment is aimed at pain
relief (see above) and ambulatory support with devices such as a walker or cane
until pain resolves.

. Ankle fractures
a.

Fibular fractures below the tibial dome are avulsion fractures caused by liga-
mentous pulling during sudden inversion of the foot. Treatment is a posterior leg
splint for 5 to 7 days until the swelling has subsided, followed by a short leg walking
cast for 4 to 6 weeks. A pneumatic ankle support (e.g., Aircast) may be considered
as an alternative to casting since ankle inversion/eversion will be protected. In chil-
dren, tenderness over the epiphyseal plate of the distal fibula should be regarded
as a Salter | fracture (see Figure 29-1), not an ankle sprain. Treatment consists of
a short leg walking cast or walking boot for 3 to 4 weeks.

. When fibular fractures are at or above the tibial dome, greater ligamentous insta-

bility occurs, because the syndesmotic ligaments and interosseous membrane are
involved. Referral is indicated in these cases, since surgery may be required.

. Foot and toe fractures
a.

Second, third, and fourth metatarsal fractures often occur as stress fractures
from overuse. Frequently, initial x-ray results are negative, but repeat films in 2 to

\Y; Vv

FIGURE 29-1. Salter-Harris classification of epiphyseal injuries in children. (Reproduced with permission from Doherty
GM and Way LW, eds. Current Surgical Diagnosis & Treatment. 12th ed. Originally published by Appleton & Lange; 2006.
Copyright © 2006 by the McGraw-Hill Companies, Inc.)
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4 weeks show healing callus. The treatment is relative rest and use of a hard-soled
shoe for 2 to 4 weeks until pain subsides. Patient education is important to prevent
recurrent injury.

b. Fifth metatarsal fractures can be treated if they are within 1.5 cm of the proxi-
mal styloid tip. These are avulsion injuries, which respond to relative rest and a
hard-soled shoe. More distal fifth metatarsal fractures have a high incidence of
nonunion, often require operative intervention, and are best referred to someone
with management experience.

c. Toe fractures are common, and generally require just buddy-taping to an adjacent
toe for symptomatic relief of 1 to 2 weeks. A small piece of gauze or tissue should
be placed between toes to prevent skin maceration.

C. Special features of pediatric fractures are described below.

1.

The time needed for cast or splintimmobilization for fractures in children is generally
one-half to one-third the time needed for immobilization of an adult fracture, since bone
healing occurs much faster in children than in adults.

. The Salter-Harris classification of pediatric fractures should be understood (see Figure

29-1).

a. Salter | fractures through the epiphyseal plate are a clinical diagnosis, often with
normal x-ray findings. The prognosis is excellent. Salter Il fractures through the
metaphysis are also stable injuries. Salter | and Il fractures are treated like any
other fracture with cast or splint immobilization for several weeks.

b. Salter lll and IV fractures, which involve the epiphysis, and Salter V fractures, which
are crush injuries to the growth plates, are more serious problems, especially when
they involve long bones of the body.

c. Parents of children with growth plate injuries should be advised of the possibility
of growth abnormalities. These abnormalities are quite rare with Salter | and Il
fractures, except when the fractures are in the distal femur or tibia.

d. In children, tenderness at the growth plate is assumed to be a bony injury rather
than a ligamentous sprain, since the ligaments are stronger than the bone at this
age. Immobilization often with casting is indicated, depending on the bone involved.
Common growth plate fractures include the ankle and wrist.

D. Fractures requiring referral. In an ambulatory setting, the physician must know which
injuries should be managed by an orthopedist because of the increased risk of com-
plication. The following list serves as a guideline for situations in which consultation is
advisable.

1.

2.

3.

Open fractures increase the risk of infection, especially osteomyelitis, and fracture
nonunion.

Neurovascular compromise is an orthopedic emergency necessitating immediate
care by a qualified surgeon.

Unstable fractures, where bone alignment cannot be maintained without external
forces, usually require open reduction and internal fixation.

. Intra-articular fractures create a high risk for the development of long-term traumatic

arthritis. Open surgical reduction is often required in order to achieve the best possible
bone alignment.

. Growth plate injuries of long bones that involve the epiphysis (Salter IIl, IV, or V

fractures) create a high risk of complications, and therefore the patient may require
long-term orthopedic management.
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30 Gastrointestinal Bleeding
May S. Jennings, MD
KEY POINTS

e |nitial assessment of hemodynamic status and appropriate triage of patients with gastroin-

testinal bleeding are strongly linked to patient outcomes.

80% of gastrointestinal bleeding will resolve spontaneously with appropriate supportive
care.

The risk of further upper gastrointestinal bleeding can be minimized by changes in lifestyle
and use of medications.

. Definition. Gastrointestinal (Gl) bleeding is blood loss from any part of the Gl tract, including
both symptomatic and occult blood loss.

. Common Diagnoses. The estimated incidence in the United States is 1 per every 1000
people. Gl bleeding accounts for 300,000 hospitalizations annually in the United States. The
mortality rate for Gl bleeding remains around 10% despite modern technological advances.
A. Upper Gl (UGI) bleeding is defined as any Gl bleeding proximal to the ligament of Treitz.

. Peptic ulcer disease makes up 50% of significant UGI bleeding. Risk factors include
nonsteroidal anti-inflammatory drugs (NSAIDs), alcohol, Helicobacter pylori infection,
and excess acid production.

2. Gastritis is the presence of subepithelial hemorrhages and erosions in the mucosa.
It is associated with NSAIDs, alcohol, and stress.

3. Esophagitis is especially common in geriatric patients and can be associated with
drug-induced injury.

4. Mallory-Weiss tear is frequently associated with alcohol ingestion and represents
5% to 15% of UG bleeding.

5. Esophageal and gastric varices are associated with portal hypertension, generally
as a result of cirrhosis. The overall mortality rate from bleeding varices is 30%.

. Lower Gl (LGI) bleeding is defined as any Gl bleeding distal to the ligament of Treitz.

1. Diverticulosis is the most common cause of significant LGl bleeding in the older
adult population. It is estimated that half of all US adults older than 60 years have
diverticuli.

2. Vascular ectasias are the second most common cause of LGl bleeding in the older
adult population. Twenty-five percent of geriatric patients have vascular ectasias in the
cecum and right colon.

3. Colitis can cause Gl bleeding and may be caused by infection, inflammation, radiation,
or ischemia.

4. Neoplasms and polyps generally cause occult Gl bleeding.

5. Hemorrhoids, both external and internal, can be associated with bleeding after exces-
sive straining and hard stools. They are rarely associated with significant LGl bleeding.

6. Anal fissure is associated with blood around the stool after a painful bowel movement.
It is associated with minor LGl bleeding.

. LGI bleeding in children. UGI bleeding in children is extremely rare in the outpatient

setting. Significant LGI bleeding is not common.

1. Meckel’s diverticulum is the most common cause of significant Gl bleeding in chil-
dren. It is a congenital abnormality that is generally located in the small intestine. It
can present as UGI or LGl bleeding.

2. Intussusception is the second most common cause of significant LGl bleeding. It is
caused by the involution of one segment of bowel into another segment of bowel.

3. Juvenile polyps are generally benign, but can be associated with familial polyposis
syndromes.

4. Colitis is caused by infection, inflammation, or allergic etiologies. Inflammatory bowel
disease often presents in childhood and young adulthood.
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5. Anal fissure or rectal foreign bodies are frequently associated with minor rectal
bleeding in children.
Ill. Symptoms. (Also see the sidebar on rare but serious conditions.)
A. Bleedmg history
. Hematemesis is vomiting blood. A careful history must be taken to exclude nasopha-
ryngeal bleeding and hemoptysis.

2. Melena is black, tarry stools. It is generally indicative of UGI bleeding.

3. Hematochezia is passing blood through the rectum. It is indicative of LGI bleed-
ing 85% of the time. If it originates from an UGI source, it denotes a very brisk
bleed.

4. Currant jelly stool is blood, mucus, and stool in combination. It is generally seen in
intussusception or acute colitis.

B. General history. The history is frequently not helpful in identifying the source of the
Gl bleeding, especially in UGI bleeding. In fact, the clinical judgment of physicians
is only correct 40% of the time. (SOR ()) Important features of the history are listed
below.

1. Confusion, dizziness, or syncope. Any recent history represents a hemodynamically
unstable patient who requires urgent attention.

2. Abdominal pain. In UGl bleeding, pain would be more consistent with peptic ulcer dis-
ease and gastritis. In LGI bleeding, pain would be most consistent with colitis in adults
or Meckel’'s diverticulum in children. Bowel perforation should always be considered
in patients with severe pain.

3. Coughing, vomiting, or retching. These symptoms suggest Mallory-Weiss tear.

4. Number of stools. Knowing the number of stools in the last 24 to 48 hours may be
helpful in determining the rate of the bleeding.

5. History of prior Gl bleeding. This knowledge may or may not be helpful, since 30%
of patients with known varices will bleed from other sites.

6. Atherosclerotic disease. Atherosclerotic disease such as coronary artery disease or
peripheral vascular disease raises the possibility for ischemic colitis. Historical features
that go along with this diagnosis include abdominal pain after meals and abdominal
pain followed by LGI bleeding.

7. Medications: NSAIDs, warfarin, and alcohol. NSAID use increases the risk of UGI
bleeding by threefold in adults, fivefold in the elderly. (SOR ()

8. Weight loss suggests carcinoma. Colon carcinoma is suggested by weight loss plus
a change in bowel habits.

RARE BUT SERIOUS CONDITIONS

Vomiting, pain and blood in the stool of a young child are suggestive of intussus-
ception.

History of an aortic aneurysm repair or aortic bypass suggests a potentially life-
threatening aortoenteric fistula, usually to the duodenum, as the cause of Gl bleed-

ing.

IV. Signs. Like the history, the examination may not be very helpful in terms of pinpointing the
etiology of the Gl bleeding.

A. Vital signs. Orthostasis (rise in pulse by 20 BPM and a fall in systolic blood pressure
by 20 mm Hg when standing) indicates hemodynamic instability and rapid bleeding. The
presence of orthostasis represents a 20% blood loss and a clinical emergency. Other
signs of hypovolemic shock, such as a drop in the patient’s usual systolic blood pres-
sure by 40 mm Hg, should be considered an emergency. Beta-blockers may mask the
tachycardia normally associated with hemodynamic instability.

B. Altered mental status. Altered mental status is an ominous finding and should be con-
sidered a sign of hypovolemic shock until proven otherwise.

C. Abdominal examination
1. Peritoneal signs or severe tenderness raise suspicion for bowel perforation.

2. Pain that is disproportional to the abdominal examination suggests ischemic col-
itis.
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VL.

. Rectal examination. Rectal examination is mandatory in all patients with Gl bleeding.

This includes the following:

1. Inspection and digital examination for masses, hemorrhoids, and anal fissures.

2. Examination of retrieved stool for melena and hematochezia. If no obvious bleeding
is noted, stool guaiac testing is indicated.
a. Stools will appear black (not tarry) after ingestion of iron or bismuth subsalicylate.
b. Tomatoes, rare meat, and cherries may cause a false-positive stool guaiac study.
c. Guaiac-positive stools may continue for up to 3 weeks after an acute bleeding

episode.

. Any sequelae of chronic liver disease including spider angiomas, ascites, caput

medusa, palmar erythema, jaundice, or splenomegaly raises suspicion for variceal bleed-
ing.

. A nasogastric (NG) tube should be placed to try to differentiate UGI from LGl bleeding,

regardless of history. (SOR () Bright red blood or “coffee ground” material in the NG tube
suggests an UGI source. There is no contraindication to NG tube placement in patients
with known or suspected esophageal varices. (SOR (§) Guaiac testing of the NG aspirate
is not recommended. (SOR ()

Tests

A.

F.

Endoscopy (esophagogastroduodenoscopy [EGD], or colonoscopy) is the first step in
further evaluation of most patients with Gl bleeding. (SOR ))) In addition to localizing
the source of bleeding, endoscopy allows therapeutic interventions including banding of
varices, mucosal biopsy to diagnose H pylori, sclerotherapy, cauterization, and snaring
of polyps.

1. In patients with hematochezia and hemodynamic instability, EGD should precede
colonoscopy.

2. In patients older than 40 years with occult Gl bleeding (guaiac-positive stool with
minimal or no symptoms), colonoscopy is indicated. After a negative colonoscopy,
further workup may not be productive, unless iron deficiency anemia is present (see
Chapter 4).

3. In patients younger than 40 years with minor rectal bleeding, anoscopy (Chapter 52)
or sigmoidoscopy that reveals a likely cause is often a sufficient workup.

4. Data suggest improved outcomes when EGD is performed within 24 hours of upper
Gl bleeding onset, likely because this allows early interventions for the 20% of bleeds
not resolving spontaneously. (SOR ()

. Hematologic studies

1. Hemoglobin and hematocrit should be done, though they will be normal early in
acute bleeding. A low hematocrit and a low mean corpuscular volume without hemo-
dynamic compromise suggests slow, chronic bleeding.

2. A blood urea nitrogen to creatine ratio >36 suggests UGI bleeding.

3. Prothrombin time, partial thromboplastin time, and platelet count assess possible
contribution of coagulopathy or thrombocytopenia to the bleed.

. An electrocardiogram is recommended in adults, especially those with known coro-

nary artery disease. Additionally, ruling out myocardial infarction is recommended for
elderly patients and those with a history of coronary artery disease, especially if they are
hemodynamically unstable. (SOR ()

. Barium studies and gastric lavage (see Section IV.F) are generally not as helpful as

endoscopy in diagnosing the etiology of Gl bleeding.

. Technetium red cell scan can locate LGl bleeding sources, but results are not highly

reliable. However, the scan is the procedure of choice in confirming Meckel’s diverti-
culum.

Angiography is highly sensitive and allows therapeutic intervention during the procedure,
but it carries procedure-related risks and cannot locate very slow bleeds.

Treatment. Gl bleeding is an emergency until proven otherwise.

A.

Hospitalization is always indicated for those with signs or symptoms of hemodynamic
instability and those with melena or comorbid disease. (SOR (})) Hospitalization is also
recommended for elderly patients, because of poor functional reserves and frequent
comorbidities. (SOR ()) The inpatient setting allows for aggressive intravenous fluid re-
suscitation, transfusion (packed red blood cells, fresh frozen plasma, or platelets as indi-
cated), efficient localization of bleeding source (see Section V), and initiation of specific
therapy (e.g., octreotide for acute variceal bleeding). Surgery is a last resort for bleeding
uncontrolled with other interventions.



31: GENITAL LESIONS 199

TABLE 30-1. INITIAL PREDICTORS OF POOR CLINICAL OUTCOME IN GI BLEEDING*
Age =60y

Comorbidities
Presence of 3 or more
Cardiac, pulmonary, renal, or liver disease

Medications

Warfarin

Corticosteroids

Melena

Hemodynamic instability
Bloody nasogastric aspirate

Laboratory tests

Elevated liver function tests
Elevated prothrombin time
Hypoalbuminemia
Thrombocytopenia
Leukocytosis

Elevated creatinine
Hemoglobin <10 mg/dL
Electrocardiographic changes

*Poor clinical outcome is defined as risk of rebleeding and risk of death.

B. Outpatient management is appropriate for patients not meeting criteria for hospital
management (e.g., individuals with occult bleeding).

C. Preventive measures are often effective in minimizing recurrences, once the bleeding
source has been identified and controlled (see Chapters 71 and 82).

D. Prognosis. In all types of Gl bleeding, 80% resolve spontaneously with supportive care.
(SOR () Even 60% of variceal bleeds resolve spontaneously without aggressive inter-
vention. Seventy percent of mortality from Gl bleeding is attributed to comorbid diseases
(Table 301, SOR ().
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31 Genital Lesions

Tomas P. Owens, Jr., MD

KEY POINTS

¢ In evaluating patients with genital lesions, a history of sexual preferences/practices is
important.

e Most genital lesions can be diagnosed by a careful history and examination, with minimal
laboratory testing.

* Human immunodeficiency virus testing should always be considered in patients with gen-
ital lesions believed to be sexually transmitted.

I. Definition. Genital lesions are any acquired abnormality of the external genitalia.
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Il. Common Diagnoses. The 2004 National Ambulatory Medical Care Survey describes dis-
eases of the skin and subcutaneous tissue as being the principal diagnosis in 5.2% of all
office visits and diseases of the genitourinary system as 4.6% of all office visits.

A. Ulcerative lesions

1.

Herpes simplex virus types 1 and 2 (HSV-1 and -2). The presence of antibodies to
HSV-2 varies from 3% in nuns to 70% to 80% in prostitutes and seems to be directly
proportional to sexual activity. HSV-1, which is present in 90% of the population, can
cause genital herpes, although less frequently.

. Primary syphilis (chancre). The United States showed a 90% decline in the number

of cases reported from 1991 to 2000, but a 9.5% increase was noted from 2000 to
2005, with the highest incidence among blacks, Hispanics, and in the South. From
2002 to 2005, the incidence has been between 3.1 and 3.2 /100,000. During the last
4 years, there has been an upsurge in cases of men who have sex with men (MSM),
and the last year saw for the first time in 10 years an increase in female cases.

B. Verrucoid/Papillomatous lesions

1.

4.

Condylomata acuminata caused by human papillomavirus, most commonly
serotypes 6 and 11, are the most common sexually transmitted entity, although this
condition can also be transmitted nonsexually. Condylomata are most common during
the reproductive years, are commonly associated with other sexually transmitted dis-
eases (STDs), and may grow dramatically with pregnancy, human immunodeficiency
virus (HIV), or corticosteroid use.

. Secondary syphilis condyloma latum (see Section I.A.2).
. Genital lesions of molluscum contagiosum are associated with, but not always be-

cause of, sexual transmission. HIV infection is associated with an increased number
and size of lesions.
Pearly penile papules are present in up to 30% of men. There are no known predis-
posing risk factors.

C. Pruritic lesions

1.

Balanitis, irritation of the glans penis, occurs most commonly in uncircumcised dia-
betic patients, and those with poor hygiene. It can be precipitated by smegma and
exogenous contact irritants.

. Erythrasma is a chronic, bacterial infection that occurs more often in obese dark-

skinned men.

. Phthirus pubis (pubic lice) occurs only in humans, most commonly in young adults,

is very contagious, and is transmitted sexually or by sharing clothing, towels, or bed
linens. It prefers moist environments, seldom goes into neighboring skin, and has been
described rarely on facial hair.

. Vulvar dystrophy/lichen sclerosus et atrophicus (LSA) is a common process of

unknown etiology in postmenopausal women but is seen in all age groups. In men,
it is very rare and is called balanitis xerotica obliterans (BXO). It is more common in
middle-aged diabetic patients but can be seen in all age groups.

D. Cystic lesions

1.

Bartholin’s gland cysts or inflammation occurs on either side of the lower vagi-
nal vestibule. They account for 2% of all new patients in a gynecologic practice, are
more common after menarche and before menopause, and are unrelated to STDs.
Other causes of genital lesions discussed elsewhere include psoriasis, seborrheic
dermatitis, scabies, tinea cruris, allergic/contact dermatitis (see Chapter 14); testicu-
lar torsion, epididymo-orchitis, spermatocele/epididymal cyst/varicocele (see Chapter
56); folliculitis (see Chapter 9); urethritis (see Chapter 61); and vaginitis, cervicitis, and
chlamydia (see Chapters 51 and 64). Causes of genital lesions not discussed here
because of their relative rarity include penile cancer, bowenoid papulosis of the pe-
nis/vulvar epithelial neoplasia, testicular cancer, lymphogranuloma venereum, granu-
loma inguinale, lichen planus, fixed drug eruption, erythroplasia of Queyrat, Peyronie’s
disease, penile/vulvar trauma, penile prostheses, and priapism.

lll. Symptoms
A. Ulcerative lesions

1.

HSV-1 or -2

a. The incubation period is 2 to 14 days. Primary infection, which is associated with
viremia, may manifest as fever, generalized myalgia, malaise, headaches, and
weakness, peaking 3 to 4 days after the onset of lesions. Painful inguinal or deep
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2.

pelvic lymphadenopathy arises 2 to 3 weeks later. Burning pain and pruritus along
with vaginal or urethral discharge and dysuria are common.

b. There is a prodrome of burning, lancinating pain 1 to 2 days before eruption. Di-
rect local inflammatory changes and cytolysis account for most of the syndrome in
recurrences, which rarely cause systemic symptoms.

Chancres are painless, unless secondarily infected. Patients present for evaluation of

the lesion or for accompanying lymphadenopathy.

B. Verrucoid/Papillomatous lesions

1.

3.

4.

Condylomata acuminata have an incubation period from weeks to years, are pain-
less, and commonly recur during the first few years. Rarely, a patient may complain of
hematuria from a urethral condyloma.

. Condyloma lata are painless lesions, although generalized myalgia, fever, chills, and

arthralgia may occur in the early phase of eruption, which occurs 6 to 24 weeks after
untreated primary syphilis or, rarely, synchronously with the chancre.

The lesions of molluscum contagiosum develop slowly over a 2- to 3-month period
and rarely are pruritic.

Pearly penile papules are asymptomatic but worrisome to some patients.

C. Pruritic lesions

1.

2.

3.

4.

Balanitis is associated with pruritus and burning pain during or after sexual intercourse
or with excessive smegma production. Dysuria and more severe pain occur with more
severe disease.

Pruritus and long-standing rash persisting after fungicidal therapy are common pre-
sentations for erythrasma.

Phthirus pubis infestation manifests as pruritus, rarely severe. Some patients de-
scribe nits on their pubic hair.

Patients with vulvar dystrophy/LSA and BXO present with varying degrees of pruritus
and concerns about the lesion’s appearance.

D. Cystic lesions

1.

IV. Signs

Small Bartholin’s gland cysts are usually asymptomatic. Larger lesions cause dis-
comfort, pruritus, and sometimes dyspareunia. As the lesions become infected, there is
at times very severe pain, external dysuria, and vulvar discharge. Systemic symptoms
are rare.

A. Ulcerative lesions

1.

HSV-1 or -2 initially is an erythematous papule, which is followed hours to a few days
later by small, grouped vesicles on the glans, on the distal and sometimes proximal
shaft of the penis, or on the scrotum in males. The entire vulva can be involved. Pus-
tules, erosions, or ulceration occur, which heal by crusting in 2 to 4 weeks, leaving
some hypomelanosis or hypermelanosis. Scarring occurs only with manipulation or
secondary infection. Primary infection produces larger numbers of lesions than re-
current infection (see Figure 31-1).

. Primary infection with Treponema pallidum produces a chancre at the site of inoc-

ulation 10 to 90 days after direct contact with secretions of an infected person. The
chancre is a papule that erodes into a single, round, beefy-red ulcer with hard, raised
borders and yellow-green exudative material on its base. Chancres occur in the inside
penile foreskin, coronal sulcus, shaft, or base, or on the cervix and vagina (where pa-
tients seldom detect it), vulva, or clitoris. Extragenital sites for chancres are the mouth,
lips, breast, fingers, and thighs. Multiple chancres can be seen in HIV infection.

B. Verrucoid/Papillomatous lesions

1.

Condylomata acuminata are skin-colored or pink-red tumors, which are localized,
fleshy, soft, moist, elongated, and dome-shaped with filiform or conical vegetating
projections in grape- to cauliflower-like clusters on moist surfaces (see Figure 31-2.)
They can be keratotic and smooth papular warts in dry surfaces or subclinical “flat”
warts. Large lesions occur perianally in immunosuppressed persons.

. Condylomata lata are soft, flat-topped, moist, skin-colored or pale pink papules, warts,

nodules, or plaques, which may become confluent. These lesions occur in any body
surface, but have a preference for the anogenital area and intertriginous sites.

. Molluscum contagiosum presents as pearly white papules or nodules 2 to 8 mm in

diameter, which are mostly round or oval with a classic umbilicated top (see Figure
31-3). The papules are localized in clusters, with preference for the genital area, neck,
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FIGURE 31-1. Tightly grouped vesicles 1to 3 mmin diameter forming alobulated irregular plaque over a larger erythematous
base represent a herpetic lesion about 2-day-old (see color insert). (Reproduced with permission from Toméas P. Owens, Jr.,
MD.)

and trunk and may evolve to pustules and small crusts or plaques. Large size or large
number of lesions, particularly in the face, suggests HIV.

4. Pearly penile papules histologically are angiofibromas that first appear around pu-
berty. They are thin, conical, white, or pale pink uniformly sized groups of papules,
forming multiple parallel lines mostly on the corona, but also in the balanopreputial
sulcus.

FIGURE 31-2. A peach-colored cauliflower-like lesion is noted on the comisure of the labia majora immediately caudal to
the fourchette. Single coniform lighter pink lesions are also present at the R periurethral area, R superior labia majora, and
L labia minora (see color insert). (Reproduced with permission from Tomés P. Owens, Jr., MD.)
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FIGURE 31-3. Umbilicated, tan, volcano-top-like lesions ina very young girl. The inner thigh lesions are coupled, resembling
an achrochordon, a more fusiform appearance. Investigation concluded that these were not sexually transmitted (see color
insert). (Reproduced with permission from Tomds P. Owens, Jr., MD.)

C. Pruritic lesions
1. Erythema, excess amounts of smegma, and flat white-gray “empty” or erythematous
papules suggest balanitis (see Figure 31-4); erosions and fine scaling sometimes
associated with marked edema of the prepuce suggest balanoposthitis. Phimosis
(a contraction of the distal foreskin) may be present, revealing only edema and ob-
structing the view of the glans. In uncircumcised males, phimosis can be a cause or

FIGURE 31-4. Irregular erythematous plaques following cleansing of smegma and debris. These lesions completely disap-
peared after topical antifungals, confirming the absence of Bowenoid disease (see colorinsert). (Reproduced with permission
from Tomas P. Owens, Jr., MD.)
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a complication of balanitis (or both). Paraphimosis can occur if the foreskin has been
retracted, constricting the glans or the shaft just proximal to the glans, and causing
ischemia, which presents as swelling and acute pain. Any papule, plaque, or white
discoloration that is not resolved by therapy (see Section VI.C.1.c) is a clue to possible
malignancy.

2. An erythematous to brownish-red plaque with sharp borders and minimal scaling
located on the inner thigh extending into the scrotum or vulva suggests erythra-
sma.

3. Minuscule white-gray nits are seen attached to hair shafts, and brownish-gray lice of
similar size (1-2 mm) are seen on the perifollicular skin in Phthirus pubis infestation.
Papules, lichenification, and excoriations from scratching can be seen.

4. Vulvar dystrophy/LSA varies from nonspecific thinned skin, to multiple flat, irregular
pearly/ivory white, or pink/reddish (less common) papules or macules in multiple sites.
They may eventually coalesce into white plaques involving the entire perineum. Hy-
perplastic dystrophy and leukoplakia are less common and considered premalignant;
vulvar carcinoma is uncommon. In BXO, there is a ring of white sclerotic tissue at
the tip of the foreskin (which causes phimosis) or meatus but is not accompanied by
inflammatory changes. Kraurosis vulvae (atrophy and shriveling of the skin or mucous
membranes) with hypomelanosis, telangiectasias, and a “keyhole” vaginal opening is
an old, now abandoned gynecologic term for end-stage atrophy not necessarily caused
by sclerosis.

D. Cystic lesions

1. A rubbery, soft, renitent bulge in the inner aspect of the lower vaginal vestibule (out-
side of the introitus) suggests Bartholin’s gland cyst; if infected, the cyst is red and
extremely tender.

V. Laboratory Tests
A. Ulcerative lesions. Testing for chlamydia, gonorrhea, and HIV (with adequate counsel-
ing) should be considered in persons with primary HSV-1 or -2, syphilis, or chancroid (see
sidebar), with retesting in 3 to 6 months. In addition, testing for syphilis is recommended

in those with primary HSV-1 or -2.

CHANCROID

Chancroid is a highly contagious disease that has declined steadily since 1987 to just 17
cases in 2005. It is caused by Haemophilus ducreyi, a gram-negative coccobacillary organ-
ism. Occasional discrete outbreaks occur, commonly associated with the influx of Central
American, Caribbean, and Southeast Asian immigrants. Underreporting is common because
of difficulty in diagnosis. As many as 10% of patients with chancroid may be coinfected with
T pallidum or HSV. The disease may have an important role in the transmission of HIV, pri-
marily among heterosexuals. Chancroid is a tender, genital papule that erodes into single or
multiple round, oval, or serpiginous painful ulcers with sharp, flat, and nonindurated borders.
Ulcers can becom