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Preface

The stage is set as this segment of a textbook is always written,
but may not always be read. The editors conceptualized this
textbook almost a decade ago. While several popular gynecologic
texts existed, we were unable to find a substantive reference
text that had all of the qualities we envisioned. We spent many
months debating format options that we believed would optimize
the educational experience of you our audience. This final version
is the distillation of those many discussions.

The three editors come from distinct and vastly different
backgrounds: Eric Bieber’s greatest interest lies in minimally
invasive surgery (MIS), reproductive endocrinology and infer-
tility (REI), and general gynecology; Ira Horowitz is interested
in gynecologic oncology, pelvic surgery, and anatomy; and Joseph
Sanfilippo is integrally involved with REI, MIS, and pediatric
and adolescent gynecology. Each of us has directed fellowships,
residencies, and departments over the years and each of us has
also completed master’s degrees in business administration or
healthcare management. These disparate, yet singularly motivated
interests, were an excellent nidus and most appropriate pre-
requisite for the text genesis.

The planning of this book has the basic tenets of combing the
literature, pursuing the shelves of libraries, and arriving at a con-
clusion focused on what is needed for all sectors of female health-
care provision. The editors felt it was of paramount importance
to provide for our readers a well-illustrated text in full color that
was visually interesting but that also spanned the spectrum of
gynecology. The text is thus divided into the following sections:

Ambulatory office practice

General gynecology

Gynecologic infectious disease
Urogynecology

Pediatric and adolescent gynecology
Minimal invasive surgery

Gynecologic oncology

Reproductive endocrinology and infertility
Coding and office management
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We tapped into the expertise of leading authorities to provide
the most current information in a succinct and easily understood
format. This allows each chapter to be a “stand alone” entity,
although there is continuity of style from chapter to chapter.
However, given how we have intentionally structured the text,
there are areas where we have allowed seeming incongruencies
to stand as written. This allows the reader a panoramic under-
standing regarding some topics where there are inherent
multiplicities of opinions and data.

The reader will note the increased breadth given to the topic
of minimal invasive surgery. In addition, we address other areas
such as compliance and the regulatory environment that are
typically not covered in other texts.

In an effort to bring the most up-to-date and relevant infor-
mation to the reader, we asked the chapter authors to provide
references with coding of the level of strength of study design.
Furthermore, they were requested to limit their citations to
references that were particularly important. While several
quality-of-evidence paradigms exist, we chose one that has been
internationally accepted and widely used for evaluating strength
of data. This format will help the reader who desires to pursue
more in-depth information on a particular topic. We have also
asked each chapter author to highlight key points that are
presented at the beginning of each chapter.

Clinical decision making represents collating the clinical
circumstance, research evidence, and patient preference after
learning alternative management strategies. Back in 1992,
evidence-based medicine proponents focused on a new paradigm
in which provision was made how to best utilize research in
clinical correlation. We have requested all contributors to grade
the strength of the study design and its implementation. This
classification is as follows:

Quality of evidence

la Evidence obtained from meta-analysis of randomized controlled trials

Ib Evidence obtained from at least one randomized controlled trial

lla Evidence obtained from at least one well-designed controlled study without
randomization

Ilb Evidence obtained from at least one other type of well-designed quasi-
experimental study

Il Evidence obtained from well-designed non-experimental descriptive studies,
such as comparative studies, correlation studies, and case studies

IV Evidence obtained from expert committee reports or opinions and/or
clinical experience of respected authorities

Strength of recommendation

A At least one randomized controlled trial as part of a body of literature of
overall good quality and consistency addressing the specific
recommendation (Evidence levels la, Ib)

B Well-controlled clinical studies available but no randomized clinical trials on
the topic of recommendations (Evidence levels lla, Ilb, III)

C Evidence obtained from expert committee reports or opinions and/or
clinical experiences of respected authorities. Indicates an absence of
directly applicable clinical studies of good quality (Evidence level IV)

Haynes RB: What kind of evidence is it that evidence-based medicine advocates want health
care providers and consumers to pay attention to? http://www.biomedcentral.com/
1472-6963/2/3. Accessed Feb. 8, 2004

We want to express our appreciation to the administrative
and secretarial staff for the tireless effort in seeing the textbook
to completion. We are indebted to Doreen Smith and Julie Cook
among many individuals who were helpful in this regard. We
would also like to thank Elsevier for their incredible effort in
seeing this very large project from genesis to completion. With-
out their belief in the project we would be unable to produce
this heavily illustrated text. Specifically, we would like to thank
Dee Simpson, Todd Hummel, and Mary Stermel.

—
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tinuing to be enthusiastic about providing them with the latest

X1V

We hope for you, as the reader, that we have accomplished
our goal of providing a single authoritative reference text for the
broad area of gynecology. Significant effort has been put into
making this the most visually interesting and distinct text avail-
able. We hope this aids you in managing your patients and con-

gynecologic care.

Happy reading and care providing!

EB, JS, IH
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KEY POINTS

* Osteoporosis is asymptomatic until a fracture occurs;
making the diagnosis and initiating treatment in the
presymptomatic stage may prevent fractures.

* Measurement of bone mineral density (BMD) is a good but
not prefect predictor of fractures; additional risk factors,
such as previous fractures (particularly vertebral), family
history of osteoporosis and fractures, and presence of other
diseases or use of medications that affect bone, should be
considered in assessing fracture risk and making therapeutic
decisions.

* Secondary causes of osteoporosis (such as osteomalacia or
hyperparathyroidism) should be considered in the evaluation
of a patient with low BMD and fractures.

* Several effective therapies that improve BMD and reduce
fracture risks are available; the choice of the drug should be
individualized.

* The T-score is the number of standard deviations (SD)
above or below the young adult mean. It is a better measure
than the Z-score for predicting fracture risk.

* Pregnancy and lactation are associated with demineralization
of the mother’s skeleton, which is fully restored after
weaning; consequently, multiparity is not a risk factor for
osteoporosis.

INTRODUCTION

Osteoporosis is a systemic skeletal disorder characterized by low
bone mass and microarchitectural deterioration of bone tissue
(Fig. 1-1), with a consequent increase in bone fragility and
susceptibility to fracture.! The definition encompasses several
essential characteristics of this disease: one is the susceptibility
to fractures that occur at considerably lower levels of trauma in
osteoporotic subjects than in those with normal bone. Although
the typical osteoporotic fractures are those of the wrist, vertebrae,
and hip, almost any fracture is dependent on the quantity and
quality of bone.?® The problem with the fracture-based definition
of osteoporosis is that fractures occur relatively late in the
course of the disease and have long-term consequences that are
largely irreversible. This leads to recognition of the other aspect
of osteoporosis that is captured by the current definition: the
finding of low bone mass, which usually is present during the
long asymptomatic phase of the disease. Introducing this
concept into the definition and understanding of osteoporosis

allows recognition of the disease before fracture occurs and the
use of bone density—based diagnostic criteria for osteoporosis*
(Table 1-1). The third aspect of the osteoporosis definition is the
microarchitectural deterioration of bone tissue. Changes in bone
microarchitecture cannot be assessed easily using currently avail-
able methods, yet represent an important aspect of this disease
and an active area of research.’

The evolution of the human skeleton has resulted in bones
that are light enough to allow adequate mobility and strong
enough to avoid disabling fractures during the reproductive
years. However, with advancing age in both sexes, and particu-
larly after the menopause in women, bone becomes weaker
and neuromuscular function declines. These changes produce a
dramatic increase in the risk of fracture, which is the only
symptom of osteoporosis. Osteoporotic fractures are a major
public health problem as they are a significant cause of disability
in the aging population and a major contributor to the cost of
health care in many countries.®

EPIDEMIOLOGY AND CLINICAL
PRESENTATION

Osteoporosis is a common disease. Approximately 44 million
persons in the United States have low bone mass, and the
number is likely to increase substantially during the next several
decades as the proportion of elderly people in the population
increases.® It is estimated that a Caucasian woman aged 50 years
has a 40% chance of having at least one of the typical
osteoporotic fractures during her lifetime and a 70% chance if
fractures other than spine, hip, and wrist are considered (such
as pelvic, humeral, tibial, and other fractures). The probability
of fracture in men is about one third that of women. Because
women have a higher fracture risk and because they live longer,
they account for 80% of all hip fractures. Osteoporosis occurs
more frequently with increasing age as bone tissue is progressively
lost. In women, there is accelerated bone loss after menopause
such that most women meet the World Health Organization
(WHO) bone density criteria for osteoporosis (see Table 1-1) by
age 70 years.

Hip fractures are the most devastating and costly con-
sequence of osteoporosis. Most hip fractures occur in individuals
with reduced bone mass, after a fall from standing height or less.
Most require hospitalization and surgical intervention, which are
often associated with thromboembolic, cardiovascular, and
infectious complications. The high rate of these complications is
due at least in part to the advanced age of the subjects who
sustain hip fractures. As a result, during the first year following
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Figure 1-1 Scanning electron micrographs of normal (A) and osteoporotic (B) cancellous bone from human iliac
crest. Note that the osteoporotic bone has both lower mass and altered bone microarchitecture. (From Dempster DW:
The contribution of trabecular architecture to cancellous bone quality. J Bone Miner Res 2000;15:20-23. Reproduced
with permission from the American Society for Bone and Mineral Research.)

hip fractures there is an increase in mortality of about 36% in
men and 21% in women, greater in older men and in persons
with higher level of comorbidities or declining cognitive
function. In those who survive, there is often residual disability
or decline in functional status, resulting in loss of independence
that necessitates nursing home admission in almost 50% of
patients. The degree of functional recovery is inversely pro-
portionate to age and prefracture functional status.

The incidence of hip fractures increases exponentially with
age® (Fig. 1-2). Worldwide, an estimated 1.66 million hip frac-
tures occurred in 1990. In the United States, about 300,000
hip fractures occur annually, most of which require hospital
admission and surgical intervention. The current cost resulting
from hip fractures is more than $11.5 billion per year in the
United States alone. There is significant geographic variation in
the rates of hip fractures (Fig. 1-3). In addition, the rates are
higher in urban than in rural areas, probably because urbanization
results in decline in physical activity and because change from
softer ground to hardwood, tile, concrete, and asphalt surfaces

Category Defined as BMD That Is T-Score
Normal No more than 1 SD below the young adult mean >-1
Osteopenia Between 1 and 2.5 SD below the young adult -1to-2.5
mean
Osteoporosis More than 2.5 SD below the young adult mean <-2.5
Severe More than 2.5 SD below the young adult mean <-2.5
(established) and at least one fragility fracture

osteoporosis

BMD, bone mineral density.
From Consensus Development Conference: Diagnosis, prophylaxis, and treatment of
osteoporosis. Am J Med 1993;94:646-650.

increases the impact of falling. The rates of hip fracture are
increasing worldwide, because of the aging population and
because of an absolute increase in age-adjusted hip fracture
rates.” The most likely explanation for this is a decline in
physical activity and possibly increased frailty of the aging
population.

Vertebral fractures usually occur in the course of routine
daily activities, with only one quarter resulting from a fall.
Although approximately 500,000 vertebral fractures occur each
year in the United States, most are asymptomatic; only about
one third of fractures that are found on radiographs come to
medical attention and less than 10% require hospital admission.
Interestingly, even when a vertebral fracture is present on the

Age-related fractures

Incidence/ i
! 4000- Men Women
person-year i
3000+
2000
1000-
35-39 85 85
Age group (yr)
—— Hip —— Vertebra = Colles'

Figure 1-2 Age-specific incident rates for hip, vertebral, and distal
forearm fractures in men and women. (From Melton LJ: Epidemiology of
fractures. In Riggs BL, Melton LJ [eds]: Osteoporosis: Etiology, Diagnosis
and Management. New York, Raven Press, 1988, pp 133-154.)
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Geographic variation in hip fracture incidence
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Figure 1-3 Geographic variation in hip fracture incidence. (From Melton LJ IlI: Differing patterns of osteoporosis
across the world. In Chesnut CH Il [ed]: New dimensions in osteoporosis in the 1990s—proceedings of the Second
Asian Symposium on Osteoporosis, Nov 10, 1990. Hong Kong, Asia Pacific Congress Series No. 125, Excerpta

Medica, 1991, pp 13-18.)

radiograph it often is not mentioned by the radiologist, is not
noted in the chart, and does not lead to diagnosis or treatment
of osteoporosis. Although vertebral fractures are often undiag-
nosed, they are commonly associated with significant morbidity
and increased mortality.® Multiple fractures lead to height loss
and kyphosis, chronic pain resulting from altered biomechanics
of the kyphotic back, restrictive lung disease resulting from
decreased thoracic cavity, and digestive complaints of early
satiety, gastroesophageal reflux, and constipation resulting from
decreased volume of the abdominal cavity® (Fig. 1-4). Vertebral
fractures should be suspected in older people with kyphosis
or height loss of at least 4 to 5cm (1.5 to 2in.), changes that
many patients and physicians fail to recognize as a sign of disease
and erroneously attribute to effects of aging. Although often
asymptomatic, vertebral fractures are associated with a signifi-
cant risk of additional vertebral and nonvertebral fractures.®’
Because vertebral fractures are often asymptomatic, their
epidemiology is less clear than that of hip fractures. In addition,
studies of prevalence of radiographic vertebral fractures have
been complicated by lack of consensus about what constitutes a
vertebral fracture. It is clear, nevertheless, that the incidence of
vertebral fractures increases with age, with the curve being
steeper in women (see Fig. 1-2). Although the risk of vertebral
fractures is about three times higher in women over age 65, the
prevalence is similar in men and women aged 50 to 60 years,

possibly reflecting a higher risk of traumatic vertebral fractures in
younger men as a result of greater occupational and recreational
physical activity. There is less geographic variability in the risk of
vertebral fractures compared with hip fractures.®

Distal forearm fractures almost always follow a fall on the
outstretched arm. Because this pattern of falling is seen in
younger people (in comparison with the elderly, who tend to fall
to the side or backward and sustain a hip fracture), the peak
incidence of these fractures in Caucasian women is between
ages 40 and 65 (see Fig. 1-2). The main importance of wrist
fracture is that it often is a first manifestation of osteoporosis,
which should prompt appropriate evaluation and therapy.

Risk Factors

Many conditions increase the risk of fracture by either causing
decreased bone mass or increasing the risk of falling (Table 1-2).
Among these, the most significant are the history of fracture as
an adult, maternal history of hip fracture (or other fractures),
cigarette smoking, and low body weight (below 58.5kg
[129 1b]).1°

PATHOGENESIS

Osteoporosis or low bone mass can result from inadequate
accumulation of bone in young adulthood (low peak bone mass)
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e Kyphosis
o Loss of height
e Bulging abdomen

® Depression

e Breathing difficulties, reflux and other GI symptoms

Figure 1-4 Vertebal fractures. A, MRI of the thoracic and lumbar spine showing multiple vertebral fractures (T7, T11,
T12, L1, and L2). B, Clinical consequences of vertebral fractures. (B, From Gallagher JC, Hedlund LR, Stone S, et al:
Vertebral morphometry: normative data. Bone Miner 1988;4:189-196.)

or excessive bone loss later in life'"!? (Fig. 1-5). The increase in
bone mass that occurs during childhood and puberty results
from a combination of bone growth at the endplates (endo-
chondral bone formation) and change in bone shape (modeling).
The rapid increase in bone mass during puberty associated with
an increase in sex hormone levels continues for 3 to 4 years and

Nonmodifiable risk factors

Personal history of fragility fracture as an adult
Family history of fracture (hip) in first-degree relative
Advanced age

Female sex

Caucasian or Asian race

Dementia

Potentially modifiable risk factors

Cigarette smoking
Low body weight (<58.5 kg/129 Ibs)
Estrogen deficiency
Early menopause (before 45 years)
Prolonged (>1 year) amenorrhea
Low calcium intake
Excessive alcohol consumption
Prolonged immobilization/inadequate physical activity
Poor vision
Recurrent falls
Poor health/frailty
Neuromuscular disorders

*The four most important risk factors are in italic type.

then slows down with the closure of growth plates. Further
increase in BMD in the next several years is relatively modest
and the consequence of periosteal apposition (modeling). The
peak bone mass is achieved by age 20 to 30 and is greater in
men than in women and greater in African American than in
Caucasian, Asian, or Hispanic populations. Genetic factors are

[ Aging

[ MenoanSe] Other risk ]

factors

Increased bone Low peak
loss bone mass

Low bone
density

Propensity to Poor bone
falls quality

Figure 1-5 Pathogenesis of osteoporotic fractures.
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the main determinants of peak bone mass and account for 50%
to 85% of the variance in bone density and size. It is likely that
several genes regulate bone mass, each with modest effect.
Nongenetic factors associated with low peak bone mass include
low calcium intake during childhood, low body weight,
sedentary lifestyle, chronic disease, and delayed puberty.

After the peak bone mass is attained, further changes in
bone, including bone loss associated with aging and menopause,
are determined by bone remodeling (Fig. 1-6). Bone remodeling
is responsible for repair of microdamage of bone, maintenance
of skeletal strength, and supply of calcium from the skeleton
when needed to maintain normal serum calcium. Bone remodel-
ing involves osteoclast-mediated bone resorption followed by

Osteoporosis

osteoblastic bone formation. The initial stimulus is often a
micro-crack, which leads to activation—recruitment and fusion
of osteoclast precursors into mature osteoclast. The mature
osteoclast then attaches to the bone surface by binding with the
ruffled border. Resorption of bone trapped by the osteoclast
produces a cutting cone (cortical bone) or a trench (trabecular
bone). Bone resorption is followed by bone formation, the
process during which osteoblasts synthesize bone matrix that
subsequently mineralizes. After the matrix fills a resorption
cavity, osteoblasts remain trapped in the bone and become
osteocytes. The latter are believed to be responsible for
mechanotransduction and bone response to mechanical loading.
While the process of osteoclastic bone resorption of a single

Schematic representation of bone remodeling cycle

Hematopoietic stem cell O

Monocyte/macrophage lineage cells O

CSF1 —i

Preosteoclast/osteoclast precursor Q
CSF1

Mononuclear osteoclast %
CSF1/ RANKL —»l

£

Fused polykaryon
RANKL

Activated osteoclast

—

Resorption
Apoptotic
1 PTH osteoclast
1 Glucocorticoids

1 Thyroid hormone
1 Vitamin D metabolites
in high doses

| Calcitonin
| Gonadol steroids

Resting phase
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Reversal

Formation Q

«— 2 weeks —>
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ﬁ Mesenchymal stem cell
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Figure 1-6 Bone remodeling. Note that the resorption phase lasts approximately 2 weeks, whereas the formation
phase requires 3 to 6 months for completion. As a result, conditions associated with increased bone turnover often
result in a net loss of bone. Osteoclast is a tissue-specific macrophage polykaryon created by the differentiation of the
monocyte/macrophage precursor cells at or near bone surface. One of the main physiologic regulators of osteoclast
differentiation and function is RANKL, which binds to RANK on the surface of the osteoclast and its precursors. RANKL
is transmembrane protein expressed on osteoblasts, which also produce a soluble factor osteoprotegerin (OPG), which
acts as a decoy receptor for RANKL and decreases osteoclast-mediated bone resorption. OPG is under investigation
as a possible pharmacologic agent for treatment of osteoporosis. BMR bone morphogenic protein; CSF, colony
stimulating factor; IGF-I, insulin-like growth factor-I; PGE,, prostaglandin E,, PTH, parathyroid hormone; RANKL, receptor
activator of nuclear factor kappaB ligand; TGF-$, transforming growth factor—f3.
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cavity usually takes approximately 2 weeks, osteoblastic bone
formation requires 3 to 6 months to fill in a resorption pit.
Consequently, any physiologic or pathologic process (such as
decrease in estrogen level during menopause) that increases

activation frequency (rate of initiation of new bone remodeling Hypogonadal states (primary or secondary)
cycle) results in a net loss of bone. Numerous circulating or Amenorrhea
locally produced factors influence bone remodeling (see Fig. 1-6). IR faeraiel G
Imbalance in bone remodeling, i.e., greater resorption than Anorexia nervosa

. . g L Y g . pA Turner's syndrome
formation, results in bone loss. This manifests as increased Kieinfelter's syndrome
cortical porosity in cortical bone and perforation of trabecular
plates in trabecular bone. These processes greatly diminish the Endocrine disorders
biomechanical competence of the aging skeleton. Multiple Cushing’s syndrome
diseases and medications are associated with these processes ?gperpal_rathyroidism, primary

. . yrotoxicosis
(T?ble .1-3). Therapeutlc agents used to treat os“teoporosm act Idiopathic hypercalciuria
primarily by either decreasing bone resorption (“antiresorptive Insulin-dependent diabetes mellitus
agents”) or increasing bone formation (“anabolic agents”). Adrenal insufficiency
Acromegaly

DIAGNOSIS Hypopituitarism

Nutritional and gastrointestinal disorders
Because osteoporosis is largely asymptomatic, it is necessary

Malnutrition
to diagnose bone fragility before fractures occur. This can be BeranieE] nuiien
approached through assessment of bone mass (widely used in Malabsorption syndromes

Crohn’s disease
Gastrectomy
Liver diseases (biliary cirrhosis)

clinical practice and in research), assessment of bone structure
(used only in research), and assessment of bone turnover (widely
used in research, beginning to be used in clinical practice).
Rheumatologic disorders
Assessment of Bone Mass Bleumsiels andiis
Currently available methods used to assess bone mass can be Ankylosing spondylitis
grouped according to the site scanned or the scanning method

used (Table 1-4). There are multiple indications to assess bone Malignant and hematologic disorders

mass, which continue to be reevaluated on the basis of new L""“'”f\'e myelodrr}a o

. . . ymphoma ana leukemia

information and studies (Table 1-5). . Tumors with ectopic PTHIP production
The standard method used for assessment of bone mass in Mastocytosis

both clinical practice and the research setting is dual energy Thalassemia

x-ray absorptiometry (DXA) of the central sites, i.e., lumbar IRl

spine and proximal femur.!3!* Measuring bone mass at
peripheral sites such as distal radius, calcaneus, and phalanges are

d 1 1 bl dl tl 13 Alth h . h 1 Pregnancy and lactation (transient)
widely available and less costly. ough peripheral measure- Osteogenesis imperfects
ments can be used for assessment of fracture risks in population Scoliosis
studies, their use in making a diagnosis of osteoporosis in an Marfan syndrome
individual is problematic because their fracture prediction ability Hemochromatosis

. R Hypophosphatasia
is lower than that of central BMD and because the proportion e e (s

Inherited and other miscellaneous conditions

of patients with T-score less than —2.5 varies considerably from Immobilization
one type of device to another (Fig. 1-7).!> Peripheral measure- Multiple sclerosis
Weight loss

ments are best used as screening tools to identify patients who

Porphyria

are unlikely to have osteoporosis at central sites or increased
fragility. To properly select patients who do not need further Medications
testing by central densitometry device, specific cut-off points Corticosteroids
should be established for each device. It should be noted, Anticonvulsants
however, that subjects with significant risk factors such as Risalist ' .
chronic corticosteroid therapy or history of fractures, should gc;gggz;zpw [mmunosuppression
have central densitometry regardless of the results of peripheral Excess thyroid hormone
testing. Because of lower precision and lack of adequate GnRH agonists
prospective data, peripheral measurements should not be used ::?iir:
for monitoring therapy.'® e

Quantitative computed tomography (CT) scans of the spine Excess vitamin A
can also be used for assessing bone mass.!® The advantage of CT Tobacco

Tamoxifen (premenopausal women)

6 | scans is that they are three-dimensional, permitting a separate ?Bile acid-binding resins

e 25sessment of trabecular and cortical bone. In addition, arthritic
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Osteoporosis
According to site + Women aged 65 and older
el (i &6 SEiTe) Postmenopausal women under age 65 with risk factors
. Men aged 70 and older
Peripheral (forearm, heel, phalanges) . "
- Adults with a fragility fracture
According to method + Adults with a disease or condition associated with low bone mass or bone

loss

+ Adults taking medications associated with low bone mass or bone loss

- Anyone being considered for pharmacologic therapy for bone loss

+ Anyone being treated for bone loss, to monitor treatment effect

- Anyone not receving therapy in whom evidence of bone loss would lead to
treatment

DXA (spine, hip, heel, forearm)
Ultrasound (heel)

qCT—quantitative CT (spine, radius)
Radio-absorptiometry (phalanges)

*Women discontinuing estrogen should be considered for bone density testing according to
changes of the spine, which falsely elevate DXA, do not affect the indications listed in the table.

CT measurement. The disadvantages Of CT include hlgh cost T As recommended by International Society for Clinical Densitometry (ISCD), 2003
consensus conference.*®
and high radiation exposure, and its ability to predict fracture is
not well studied. Applying WHO BMD criteria for osteopenia
and osteoporosis to CT measurements leads to a tendency to
overdiagnose osteoporosis in younger women. All the difficulties  changes in menopause, during exposure to corticosteroids, and
associated with CT measurements largely limit its application to  in response to therapy. A potentially limiting factor of spine DXA
that of a research tool. When CT measurements are used in is that spine BMD is measured in the anteroposterior projection,
clinical practice, care should be taken that WHO criteria are not ~ which includes the mineral in the posterior elements and facet
strictly applied. joints and calcifications in the abdominal aorta, none of which
Numerous studies have documented a strong inverse contribute to the mechanical strength of the vertebrae.!>'* For
relationship between fracture risk and central, particularly hip,  this reason, the spine BMD is often artifactually elevated in elderly
BMD, making DXA measurement the gold standard for assess-  subjects, which is only partly remedied by exclusion of artifact
ing bone mass and predicting fracture risk (Table 1-6).!>'* BMD  laden vertebrae when interpreting it (see Table 1-6).'6
is measured at the lumbar spine and proximal femur.
Spine DXA measures BMD of the L1-L4 vertebrae. Since
vertebrae are composed primarily of metabolically active
trabecular bone, this site is more likely to show the earliest

Skeletal sites to measure

Measure BMD at both posteroanterior spine and hip in all patients
Forearm BMD should be measured under the following circumstances:
Hip or spine cannot be measured or interpreted
Patient has hyperparathyroidism

tScore 11 Very obese patient (over weight limit for DXA table)
0- Spine region of interest

Use posteroanterior L1-L4 for spine BMD measurement

1 Use all evaluable vertebrae and exclude only vertebrae affected by local

structural change or artifact; use three vertebrae if four cannot be used, and
o] two if three cannot be used
—T=-25 Lateral spine should not be used for diagnosis, but may have a role in

3 monitoring

) Hip region of interest
Use total proximal femur, femoral neck, or trochanter, whichever is lowest

_5 BMD may be measured at either hip
Do not use Ward’s area for diagnosis

6 There are insufficient data to determine whether mean T-scores for bilateral hip

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 BMD can be used for diagnosis o .
The mean hip BMD can be used for monitoring, with total hip being preferred

Age (yr) o
Heel ~ Total hip = Posteroanterior spine Forearm region of interest
Use 33% radius (sometimes called one-third radius) of the nondominant
—— Forearm =—— Lateral spine —— Quantitative CT of spine forearm for diagnosis

Other forearm regions of interest are not recommended

Figure 1-7 Prevalence of osteoporosis, defined as T-score of -2.5 and
below, depends on the site and technique used to assess bone mass. ) A 7 )

. ) . . *As recommended by International Society for Clinical Densitometry (ISCD), 2003
(From Faulkner KG, von Stetten E, Miller P: Discordance in patient consensus conference. 16 7
classification using T-scores. J Clin Densitom 1999;2:343-350.) :

BMD, bone mineral density; DXA, dual energy x-ray absorptiometry.
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The proximal femur (hip) is composed of more cortical bone
than the spine is, and it is less likely to show large changes with
therapy. Since hip BMD is not affected by the artifacts that may
affect spine BMD, it may be a more reliable site for measuring
BMD in patients over 65 years of age. Bone density of the hip
is the best predictor of the risk of hip fractures and indeed
of overall fracture risk.'®'* Several regions of interest of the
proximal femur can be used for diagnosis (see Table 1-6).1¢

For each patient, BMD is compared with two sets of nor-
mative data. First, it is compared with BMD obtained in the
healthy young adult Caucasian population, which yields a T-score
(the number of standard deviations above or below the young
adult mean). The T-score is used for diagnosing osteopenia and
osteoporosis because it is the best predictor of fracture risk. The
second comparison is to age, race, and sex-matched population
and is the basis for calculating the Z-score (the number of
standard deviations above or below the mean of age, race, and
sex-matched population). While a low Z-score (below -1.5
or —2) is thought to suggest the presence of secondary causes of
osteoporosis, no studies support that belief.

WHO criteria for diagnosing osteoporosis and osteopenia
based on BMD measurements (see Table 1-1) is applicable only
to postmenopausal women (see Table 1-7 for BMD interpretation
in other populations'®). In premenopausal women with low bone
mass, particularly if associated with fracture, a thorough search
for secondary causes should be undertaken.

Assessing Non-Bone Mineral Density Aspects of
Fragility
BMD accounts for 85% of fracture risk in population studies,
and in vitro biomechanical testing confirms the importance of
bone mass in determining bone strength. However, BMD is
not the sole predictor of fragility, as evidenced by a large overlap
in BMD values between subjects with and without fractures
(Fig. 1-8). Among the non-BMD factors that predict fragility,
the paramount variable is age (Fig. 1-9): at any level of BMD,
fracture risk is considerably higher in older subjects.!’
Vertebral fractures, and to a lesser degree other low trauma
fractures, also strongly predict future fractures.”? Although
vertebral fractures herald future fractures, they often are
asymptomatic and require radiographs for detection. However,
radiographs usually are not a part of standard patient evaluation
for osteoporosis. Recently, imaging of the thoracic and lumbar
spine has become possible using the same DXA equipment used
for measuring BMD (Fig. 1-10). With this methodology, termed
vertebral fracture assessment (VFA), detection of vertebral frac-
tures and measurement of BMD is possible at the same visit.'®
The presence of atraumatic vertebral fractures, even in a patient
who does not have BMD criteria for osteoporosis, is considered
diagnostic of osteoporosis and should prompt a more aggressive
evaluation and treatment.

Assessment of Bone Structure

Assessment of bone structure is not available clinically at present

but has significant potential as a tool for determining non-BMD

aspects of bone fragility. The methods under development

include three-dimensional evaluations using magnetic resonance
g | imaging (MRI) and micro-CT, and two-dimensional techniques
e such as fractal analysis of bone radiographs.’

Reference database for T-scores

Use a uniform Caucasian (non-race-adjusted) female normative database for
women of all ethnic groups

Use a uniform Caucasian (non-race-adjusted) male normative database for men
of all ethnic groups

Diagnosis in postmenopausal women

Use the WHO criteria (normal, T-score —1.0 or above; osteoporosis, T-score
—2.5 or below; osteopenia, t score between —1.0 and -2.5)

Select the lowest T-score of posteroanterior spine, femoral neck, total hip,
trochanter, or the 33% radius, if measured

Diagnosis in men (aged 20 yr and older)

The WHO criteria should not be applied in their entirety to men

In men aged 65 yr and older, T-scores should be used and osteoporosis
diagnosed if the T-score is at or below —2.5

Between ages 50 and 65 yr, T-scores may be used and osteoporosis
diagnosed if the T-score is at or below —2.5 and other risk factors for
fracture are identified

Men at any age with secondary causes of low BMD (e.g., glucocorticoid
therapy, hypogonadism, hyperparathyroidism) may be diagnosed clinically with
osteoporosis supported by findings of low BMD

The diagnosis of osteoporosis in men under age 50 yr should not be made on
the basis of densitometric criteria alone

Diagnosis in premenopausal women (aged 20 yr to menopause)

The WHO criteria should not be applied to healthy premenopausal women

Z-scores rather than T-scores should be used

Osteoporosis may be diagnosed if there is low BMD with secondary causes
(e.g., glucocorticoid therapy, hypogonadism, hyperparathyroidism) or with risk
factors for fracture

The diagnosis of osteoporosis in premenopausal women should not be made
on the basis of densitometric criteria alone

Diagnosis in children (male or female < aged 20 yr)

T-scores should not be used in children; Z-scores should be used instead

T-scores should not appear in reports or on DXA printouts in children

The diagnosis of osteoporosis in children should not be made on the basis of
densitometric criteria alone

Terminology such as low bone density for chronologic age may be used if the
Z-score is below —2.0

Z-scores must be interpreted in light of the best available pediatric databases
of age-matched controls; the reference database should be cited in the
report

Spine and total body are the preferred skeletal sites for measurement

The value of BMD to predict fractures in children is not clearly determined

There is no agreement on standards for adjusting BMD or bone mineral
content (BMC) for factors such as bone size, pubertal stage, skeletal
maturity, and body composition; if adjustments are made, they should be
clearly stated in the report

Serial BMD studies should be done on the same machine using the same
scanning mode, software, and analysis method when appropriate; changes
may be required with growth of the child

Any deviation from standard adult acquisition protocols, such as use of low-
density software and manual adjustment of region of interest, should be
stated in the report

*As recommended by International Society for Clinical Densitometry (ISCD), 2003
consensus conference.'®

Biochemical Markers of Bone Turnover

Biochemical markers of bone turnover also assess non-BMD
aspects of bone fragility.!Y Currently available markers of bone
formation and resorption are listed in Table 1-8. Because bone
formation and resorption usually are coupled, measuring any
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Figure 1-8 Distribution of bone mineral density (BMD) of the lumbar
spine in women with and without vertebral fractures. (From Melton LJ IlI,
Kan SH, Frye MA, et al: Epidemiology of vertebral fractures in women.
Am J Epidemiol 1989;129:1000-1011.)

marker is likely to yield similar information. In epidemiologic
studies, markers of bone resorption are more consistent
predictors of future fractures. Biochemical markers of bone
turnover may be useful in clinical evaluation of osteoporosis as a
way of predicting fracture risk. Thus, subjects with high markers
of bone resorption have higher fracture risk than those with
similar BMD and low levels of bone markers (Fig. 1-11).
Although widely used in research, biochemical markers are of
limited use in clinical practice at present because of relatively

Hip fractures

5-Year 201 a5
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Figure 1-9 Five-year risk of hip fractures as a function of age and
bone mineral density (BMD). Note that at any level of BMD, the fracture
risk is considerably higher in older than in younger subjects. The hip
fracture risk for women over age 65 is observed in Study of Osteoporotic
Fractures (SOF), which included women over age 65 only. The fracture
risk in younger women is extrapolated. (From Cummings SR, Bates D,
Black DM: Clinical use of bone densitometry: scientific review. JAMA
2002;288:1889-1897.)

Osteoporosis

Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Figure 1-10 \Vertebral fracture assessment (VFA) image from the
densitometer (A) and radiographs of the thoracic (B) and lumbar spine
(C) in a patient without fractures (top) and a patient with T12 fracture
indicated by arrows (bottom). (From Vokes TJ, Dixon LB, Favus MJ:
Clinical utility of dual-energy vertebral assessment [DVA]. Osteoporos Int
2003;14:871-878.)

high analytical and biological variability and the lack of guide-
lines regarding the selection of markers and their practical appli-
cation. The potential application of bone markers is in patients
who have borderline BMD values in whom finding a high marker
will prompt a therapeutic intervention. Bone markers are also
used to assess response to therapy. Changes in bone markers
during therapy predict subsequent increase in bone density and
reduction in fracture rate. In the future, it also may be possible
to use biochemical markers of bone turnover to select thera-
peutic agents that either reduce bone resorption or stimulate
bone formation.

Monitoring Changes in Bone Status

BMD can be used to monitor bone loss in early menopause,
during corticosteroid therapy, or in the course of diseases that
may have detrimental effects on bone. Increased bone mass
occurs in response to osteoporosis therapy, during the resolution
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Markers of bone formation (all serum)

Osteocalcin
Bone-specific alkaline phosphatase (BSAP)
Procollagen type | C-/N-extension peptide (PICR PINP)

Markers of bone resorption

Serum
Pyridinoline cross-linking telopeptides (C- and N-telopeptides, CTx, NTx, ICTP)
Free pyridinoline and deoxypyridinoline
Tartarate-resistant acid phosphatase (TRAP)
Bone sialoprotein
Urine
Pyridinoline cross-links
Pyridinoline
Deoxypyridinoline
Pyridinoline cross-linking telopeptides (C- and N-telopeptides, CTx, NTx)

of a disease, and upon discontinuing medications associated with
bone loss. The frequency with which bone density testing should
be repeated depends on the expected rate of change in bone
mass and the precision of the DXA instrument.'® The “least
significant change,” which is the smallest difference between
two measurements that can be considered a true change with
95% confidence, is calculated as 2.7 (approximated to 3) times
the precision error of the measurement. Since the precision of
the lumbar spine BMD measurement is 1%, the least significant
change is 3%. Hip precision of 1.5% requires the least significant
change to be greater than 4.5% to 5%. On the basis of this
information, bone density can be repeated every 1 to 2 years in
early menopause, when the rate of bone loss is the greatest. In

Hip fracture risk

Risk of hip fracture 5 -

(odds ratio)
4
3
2
1 4
0
Low hip High CTX Low hip
BMD BMD
+
high cTX

Figure 1-11 Hip fracture risk is better assessed by a combination of
bone mineral density (BMD) and bone resorption rate in a cohort of
elderly (mean age, 82.5 years) French women. Low BMD was defined
by a value below 2.5 SD of the young adult mean and high bone
resorption by urinary CTx values above 2.0 SD of the young adult mean.
CTx, Cterminal telopeptide of type | collagen.

late menopause, the time between two BMD measurements
should be at least 2 years. Corticosteroid therapy induces rapid
bone loss during the first 6 months of therapy, which can be
monitored by repeating BMD at 6 to 12 months after long-term
treatment is begun, and yearly thereafter. Pharmacologic treat-
ment of osteoporosis can be monitored by repeating BMD
1 year after the initiation of therapy and every 2 years there-
after. Stable or increased BMD, greater than the least significant
change, indicates a satisfactory response to therapy. A decrease
in BMD greater than the least significant change should prompt
a search for secondary causes, particularly if this was not
done prior to initiation of therapy, and a reassessment of the
patient’s compliance, including adequate intake of calcium and
vitamin D.

Routine Laboratory Evaluation and Workup

for Secondary Causes of Osteoporosis

No laboratory abnormalities are diagnostic of postmenopausal
osteoporosis. However, laboratory evaluation might be helpful
in determining whether the patient has secondary causes of
osteoporosis, i.e., conditions other than age and menopause that
contribute to bone loss. There are no clear guidelines regarding
screening for secondary causes of osteoporosis, primarily
because there is relatively little information regarding the pro-
portion of patients with osteoporosis who have evidence of
secondary causes.?’ In a study from a tertiary referral center
in Canada,?! more than half of patients with a T-score less than
—2.5 had a history of diseases or medications contributing to
bone loss (Table 1-9). Among the 173 women with no history
of any bone-related disorder or medication, more than 30%
were found to have secondary causes on laboratory testing (see
Table 1-9). Interestingly, there was no significant difference in
T-scores or Z-scores between patients with and without secondary
causes. The authors of that study concluded that the most cost-
effective approach is to measure 24-hour urine calcium, serum
calcium, and parathyroid hormone (PTH) in all patients and
thyroid-stimulating hormone (TSH) in those receiving exogenous
thyroid hormone. It is also reasonable to obtain a chemistry
panel, looking for evidence of renal or hepatic disease or elevation
of alkaline phosphatase. Low urinary calcium suggests deficient
intake or absorption of calcium or vitamin D. Idiopathic hyper-
calciuria and primary hyperparathyroidism both are associated
with high urinary calcium, and can be differentiated by serum
calcium and PTH, which are normal in the former disease and
elevated in the latter. In all patients with elevated PTH, renal
function should be assessed to exclude renal insufficiency and
accompanying secondary hyperparathyroidism and renal
osteodystrophy.

While some secondary causes of low bone mass explain low
BMD, other causes have important therapeutic implications. For
example, osteomalacia often presents with low BMD and frac-
tures. Osteomalacia results from vitamin D deficiency, which
decreases calcium absorption and induces secondary hyper-
parathyroidism, which in turn increases excretion of phosphate
and decreases excretion of calcium in the urine. Consequently,
hypophosphatemia is more common than hypocalcemia, which
is seen only in advanced cases. High PTH increases bone turn-
over, which raises serum alkaline phosphatase, particularly its
bone fraction, which is normal in postmenopausal osteoporosis.
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From Tannenbaum C, et al: Yield of laboratory testing to identify contributors to
osteoporosis in otherwise healthy women. J Clin Endocrinol Metab 2002;87:4431-4437.

Osteomalacia requires treatment with calcium and vitamin D
to normalize bone mass and structure. Importantly, the ensuing
increase in BMD is far greater than observed with antiresorptive
therapy in osteoporosis. Use of potent antiresorptive agents
such as bisphosphonates is contraindicated in osteomalacia and
may result in severe hypocalcemia caused by inhibition of
osteoclastic bone resorption, which previously had maintained
eucalcemia in the face of deficient intestinal absorption.

Idiopathic hypercalciuria is also important to detect because
it may explain in part the low BMD and because it requires a
different therapeutic approach. Calcium intake should be limited
to 600 to 800 mg/day (rather than the 1500 recommended for
postmenopausal women) and be supplied by food. Higher intake
of calcium, particularly if obtained from calcium supplements,
aggravates hypercalciuria and increases risk of kidney stones.
On the other hand, severe restriction in calcium intake (as was
recommended in the past to patients with kidney stones) does
not eliminate hypercalciuria but increases calcium recruitment
from bone, resulting in further bone loss. Hypercalciuria may be
controlled by administration of thiazide diuretics, particularly
the longer acting chlorthalidone.

Osteoporosis

TREATMENT

Lifestyle Changes

The goal of treating osteoporosis is prevention of fractures.
Since most fractures are associated with trauma, it is important
to prevent falls by adapting the environment (removing loose
carpeting, cables, and other objects that increase the risk of
falling), avoiding medication that is associated with orthostatic
hypotension or sedation, and correcting visual problems. Smoking
and excessive alcohol intake should also be discouraged.!”

Nutritional Recommendations
Adequate calcium intake is a necessary part of the treatment
plan for all patients with osteoporosis and for postmenopausal
women and other patients at risk of developing osteoporosis.
Recommended calcium intake is a 1000 mg/day for premenopausal
women and 1200 to 1500 mg/day for postmenopausal women.!°
Calcium can be taken from food or from calcium supplements
(Table 1-10). It is important to limit the amount of elemental
calcium taken at one time to no more than 600 mg, since the
calcium absorption fraction decreases with higher doses. Calcium
supplements are best taken with food, particularly in the case of
calcium carbonate, which requires an acid environment for the
dissociation of calcium from carbonate and for its absorption. For
this reason, patients who take proton pump inhibitors or have low
gastric acid production should receive calcium citrate. Calcium
citrate may be also preferable for patients who are prone to con-
stipation, which tends to worsen with carbonate preparations.
Vitamin D, which is necessary for intestinal calcium absorp-
tion, is synthesized in the skin under the influence of ultraviolet
light. Vitamin D insufficiency is common particularly among
the elderly and in those living in northern latitudes. Because
few food sources contain a significant amount of vitamin D, it
often is necessary to use vitamin D supplementation at the
recommended dose of 200 IU for adults less than 50 years of
age, 400 IU for adults between 50 and 70 years of age, and 600
to 800 IU for adults over 70 years of age. A multivitamin tablet
usually contains 200 to 400 units, as do many calcium supple-
ments. Patients who have very low serum levels of 25-OH-
vitamin D should be treated with high vitamin D doses
(50,000 TU/wk) until the deficiency is corrected. In the frail
elderly, it also is important to provide adequate caloric and
protein intake. Caffeine and salt intake should be limited because
they increase urinary calcium excretion.

Exercise

By itself, exercise can not maintain or increase bone mass in post-
menopausal women. However, regular physical activity should
be a part of the therapeutic approach because it is beneficial to
patients with osteoporosis.!""!? Since gravity enhances bone
formation, weight-bearing exercise (e.g., walking, dancing, cross
country skiing) is thought to decrease bone loss in the elderly
and promote maintenance of peak bone mass in younger subjects.
In addition, exercise improves muscle strength and coordination,
thereby decreasing the risk of falling and minimizing the severity
of injury upon a fall. Even for those who cannot walk, swimming
and water exercise are beneficial for improving muscle function.
Exercising at least three times a week should be a consistent and
long-term habit.
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Food

Milk and milk products

Yogurt, plain, low fat

Ice cream

Milk—whole, 2%, 1%, skim

Cheese—Swiss, Gruyére

Cheese—brick, cheddar, colby,
edam, gouda

Cheese—mozzarella

Cheese—cottage, creamed,
2%, 1%

Breads and cereals

Total cereal 100% calcium
Muffin, bran
Bread, white and whole wheat

Meat, fish, poultry, and
alternatives

Sardines, with bones

Salmon, with bones, canned

Almonds

Sesame seeds

Beans, cooked—kidney, navy,
pinto, garbanzo

Soybeans, cooked

Chicken, roasted

Beef, roasted

Tofu with calcium sulfate

Fruits and vegetables

Broccoli, raw
Broccoli, cooked
Kale, cooked
Collards, cooked
Orange

Banana

Lettuce

Figs

Type and Brand Name

Calcium carbonate

Alka Mints

Caltrate

OsCal

Rolaids

Titralac

Titralac Liquid
Tums/Tums E-X

Tums Ultra/Tums 500
Viactive chewable candy

Calcium citrate

Citracal
Citracal Caplets + D

Portion

1 cup/175 mL
1/2 cup/125 mL
1 glass/250 mL
1.75 0z/50 g
1.75 0z/50 g

1.75 0z/50 g
1/2 cup/125 mL

3/4 cup
1/35 ¢
1 slice/30 g

8 small

213 g

1/2 cup/125 mL
1/2 cup/125 mL
1 cup/250 mL

1 cup/250 mL
30z/90 g

3 0z/90 g

1.5 cup/125 mL

1 cup

1 cup

1 cup

1 cup

1 medium

1 medium

2 large leaves
10

Per Tablet (mg)

850

1600

625 or 1250
550

420

1000

500 or 750
1000 or 1250

950
1500

Calcium Content of Some Common Food Items

Amount of Calcium
(mg)

292

93
315
493
858

269
87

1,000
50
25

{4158
242
200
100

90

175
13

130

76
94
179
357
52
10

270

Some Commonly Used Calcium Supplements

Elemental Calcium
Tablet (mg)

340
600
250 or 500
220
168
400
200 or 300
400 or 500
500

200
315 + 200 IU
vitamin D

Hip protectors decrease the risk of hip fractures and should
be recommended to all frail elderly subjects who are at high risk
of hip fracture.??

Pharmacologic Therapies

Selection of patients for pharmacologic therapy should be based
on their risk of fracture and the efficacy of the proposed
therapy. National Osteoporosis Foundation (NOF) guidelines
recommend pharmacologic therapy in postmenopausal women
based on BMD measurement, as follows: initiate therapy if the
T-score is below -2.0 by hip DXA with no risk factors, if the
T-score is below —1.5 by hip DXA with one or more risk factors,
or if there is a prior vertebral or hip fracture.!® The most
important risk factors are chronic corticosteroid therapy, older
age, history of osteoporotic fracture in a first-degree relative,
personal history of fracture as an adult, smoking, and low body
weight. The best time to start therapy is a subject of debate.
Because age is an independent risk factor for fractures, the
short-term risk of fractures is considerably higher in older than
in younger subjects at any level of BMD. Consequently, treat-
ment is likely to result in greater appreciable short-term fracture
reduction in older subjects. Younger postmenopausal women
with low bone density do not need to be treated urgently
because their immediate fracture risk is low. However, because
they have a higher lifetime risk of fractures and many more
years during which further bone loss may occur, intervention
that would prevent bone loss is warranted at some point.
Patients with high markers of bone resorption also have an
increased fracture risk and may be considered for antiresorptive
therapy at higher BMD levels (T-score —1.5).

Pharmacologic agents used to treat osteoporosis (Table 1-11)
can be classified based on their mechanism of action as anti-
resorptive or anabolic agents.?> The former reduce fractures by
inhibiting bone resorption, which usually is increased in post-
menopausal osteoporosis. They produce modest increases in the
measured BMD, primarily by promoting greater mineralization
of existing bone. The only currently available anabolic agent is
1-34 fragment of human PTH (teriparatide), which stimulates
bone formation and increases bone size. Despite the difference
in their mechanism of action, the antifracture efficacy of anabolic
and the more potent antiresorptive agents is similar. The choice
of therapy should be individualized according to the patient’s
BMD, fracture history, and other health problems.?*?*> Very
few studies have performed a head-to-head comparison of the
effects of different agents on BMD, and none have done so in
terms of fracture efficacy. Consequently, a meaningful com-
parison of relative potency of different agents is not possible.
Indirectly, some conclusions about relative efficacy may be
arrived at by meta-analyses of the published trials, such as
shown in Figures 1-12 to 1-15.%

Bisphosphonates

Bisphosphonates are bone-specific agents that bind to hydroxyl-
apatite crystals on the bone surface, particularly at the site of
bone remodeling, and inhibit bone resorption by reducing
activity of osteoclasts in part by accelerating their apoptosis.
Two bisphosphonates (alendronate and risedronate) have been
approved for treatment of postmenopausal and steroid-induced
osteoporosis and osteoporosis in men. In addition, ibandronate
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Disadvantages

Gl upset (infrequent)

Cannot be used in renal insufficiency (creatinine
clearance <35 mL/min)

Dosing regimen (on an empty stomach with nothing by
mouth and upright posture for at least 30 minutes)

Increases risk of breast cancer
Increases risk of thromboembolic events
Increases risk of cardiovascular events

No effect on nonvertebral fractures

Increases hot flashes

Increases risk of thromboembolic events

Not as potent as estrogen and bisphosphonates

No effect on nonvertebral fractures
Low potency

Has to be taken by daily injection
High cost
Associated with osteosarcoma in rats

Pharmacologic Dosing Cost* Advantages
Antiresorptive agents
Bisphosphonates Bone specific (no effects on other organs)
Reduces vertebral and other fractures
Easy weekly or monthly dosing
Long duration of effect in bone
Alendronate 70 mg/wk $67
(Fosamax)
Risedronate 35 mg/wk $68
(Actonel)
Ibandronate 150 mg/mo $76
(Boniva)
Estrogen, various Improves hot flashes
CEE, oral 0.625 mg/day $28 Reduces vertebral and nonvertebral fractures
Estradiol, oral 0.5 mg/day $8
Transdermal 0.05 mg/day $20
Raloxifene (Evista) 60 mg/day $85 Reduces vertebral fractures
Calcitonin 200 IU/day $93 Reduces vertebral fractures
(Miacalcin) nasally Well tolerated
Pain relief in some patients
Anabolic agents
1,34 rh PTH 20 pg/day SC $590 Builds new bone rather than mineralizes existing bone
teriparatide injection Greater increase in BMD than with antiresorptive agents
(Forteo) Reduces vertebral and nonvertebral fractures
*Approximate retail price in U.S. $/mo in 2005 from www.drugstore.com.

given once a month has recently been approved for post-
menopausal osteoporosis. Bisphosphonates increase BMD of the
spine and to a lesser degree of the hip (see Figs. 1-12 and 1-13)
and decrease bone turnover, thereby reducing the risk of
vertebral and nonvertebral fractures (see Figs. 1-14 and 1-15).
The antifracture effect is demonstrable after only 6 to
12 months of therapy. Alendronate and risedronate are generally
well tolerated, but gastrointestinal side effects such as heart-
burn, abdominal pain, and nausea may occur. Because of poor
absorption rates and high affinity for foods, liquids, and
medications, bisphosphonates are taken on an empty stomach
with 150 to 250 mL (6 to 8 0z) of water followed by no other
food or drink for 30 to 60 minutes. During this time, the
patient should remain upright to prevent movement of the
bisphosphonate tablet into the esophagus, where it can cause
perforation or ulceration. The inconvenience associated with
the use of oral bisphosphonates is minimized by the once weekly
or monthly dosing regimen, which is associated with a lower
incidence of gastrointestinal side effects. In an occasional patient
who cannot take one of the approved oral bisphosphonates, oral
etidronate (400 mg/day for 14 days every 3 months) or intra-
venous pamidronate (30 to 60 mg infused over 1 to 2 hours

every 3 months) or zoledronate (4 mg infused over 10 minutes
once a year) are used, although they have not been approved
for osteoporosis by the U.S. Food and Drug Administration
(FDA).

Bisphosphonates are the first choice for treatment of
osteoporosis in most patients because they are bone specific-
agents that have no other hormonal or metabolic effects, are
easy to take, and have documented antifracture efficacy and
long-term safety. The duration of therapy is debatable. A recent
analysis of 10-year treatment with alendronate showed a
progressive increase in BMD for all 10 years. In those patients
who stopped alendronate after 5 years, there was preservation
of bone mass in the spine but not at the hip during the next
5 years. This observation raises the possibility of a “drug holiday”
for patients who have taken bisphosphonates for several years.
There is no information regarding the effect of either prolonged
therapy or periodic discontinuation of bisphosphonates on frac-
ture rates.

Estrogen and Selective Estrogen Receptor Modulators
For many years estrogen was the sole therapeutic agent available
for postmenopausal osteoporosis. Estrogen was a logical choice

13



Section 1

14

Ambulatory Office Practice

Meta-analysis of osteoporosis therapies:
change in lumbar spine bone mineral density
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@ Alendronate, 5 mg (2 or 3 yr)
@ Alendronate, 10-40 mg (2—4 yr)
O Risedronate, 5 mg (1.5-3 yr)

O Raloxifene, 60 mg (2-3 yr)
© Calcitonin* (1-5 yr)

@ Calcium (2 yr)

[ Teriparatide

* Doses ranged from 250 to 2800 |U per week; predominantly nasal delivery.

Figure 1-12 Changes in lumbar spine bone mineral density (BMD)
during treatment with currently available pharmacologic agents.
Changes are expressed relative to placebo controls. The effects of
antiresorptive agents are taken from the meta-analysis,?® which was
performed before teriparatide was available. The effect of teriparatide is
from a single randomized placebo controlled trial.?” Please note that
meta-analysis is not to be used for direct comparison of different
agents, which is only possible from head-to-head trials. Such trials have
not been performed. ET/HT, estrogen therapy/hormone therapy. (From
Cranney A, Guyatt G, Griffith L, et al: Meta-analyses of therapies for
postmenopausal osteoporosis IX: summary of meta-analyses of therapies
for postmenopausal osteoporosis. Endocr Rev 2002;23:570-578; and
Neer RM, Arnaud CD, Zanchetta JR, et al: Effect of parathyroid hormone
[1-34] on fractures and bone mineral density in postmenopausal women
with osteoporosis. N Engl J Med 2001;344:1434-1441.)

based on the observation that bone loss accompanied menopause
as well as conditions associated with estrogen loss in younger
women. In postmenopausal women, estrogen produces dose-
dependent increases in BMD. The high dose of estradiol is 2 mg
orally or 100 ug transdermally, and for conjugated equine estrogen
(CCE) 1.25 mg orally. The intermediate dose is 1 mg of oral or
50 pg of transdermal estradiol, and 0.625 mg of CEE. The low
dose corresponds to 0.5mg of oral or 25ug of transdermal
estradiol, and 0.3 mg of CEE. Addition of progesterone does not
have an appreciable effect on bone.

In the Women’s Health Initiative (WHI) trial, the inter-
mediate dose reduced vertebral and hip fractures by 34% and
all osteoporotic fractures by 23%° (Fig. 1-16). The fracture
protection of estrogen in the WHI trial is particularly significant,
since the study population was not selected for osteoporosis.
However, the WHI trial revealed that estrogen/progestin therapy
was associated with increases in breast cancer and cardiovascular
morbidity,?® which has led to a significant decrease in the use of

estrogen. On the basis of currently available information, the use
of estrogen for osteoporosis should be limited to a short course
(a few years) given to early postmenopausal women who have
hot flashes (hot flushes) and are at low risk of breast cancer and
other undesirable effects of estrogen. This recommendation
may change as information regarding lower doses or alternative
delivery becomes available. Estrogen may be a reasonable
therapeutic alternative for women who cannot tolerate oral
bisphosphonates. It should be noted, however, that the effect of
estrogen on bone is lost rapidly upon its discontinuation, in
contrast to the bisphosphonates, whose effect may persist for
several years. In women who are discontinuing estrogen therapy,
BMD should be measured, and in those found to be at risk for
osteoporotic fractures, the use of other bone active agents, such
as bisphosphonates, should be considered.

Two selective estrogen receptor modulators (SERMs) are
available in the United States: tamoxifen and raloxifene.
Tibolone is available in several European countries. Tamoxifen,
which is approved for prevention and treatment of breast
cancer, has a mild antiresorptive effect that prevents bone loss
at the lumbar spine. No studies have been undertaken to assess
its effect on fractures. Tamoxifen is not as potent as estrogen in
preventing bone loss. However, it causes less bone loss than the
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Figure 1-13 Changes in hip bone mineral density (BMD) during
treatment with currently available pharmacologic agents. For
explanation, see Figure 1-12. (From Cranney A, Guyatt G, Griffith L, et al:
Meta-analyses of therapies for postmenopausal osteoporosis IX:
summary of meta-analyses of therapies for postmenopausal
osteoporosis. Endocr Rev 2002;23:570-578; and Neer RM, Arnaud CD,
Zanchetta JR, et al: Effect of parathyroid hormone [1-34] on fractures
and bone mineral density in postmenopausal women with osteoporosis.
N Engl J Med 2001;344:1434-1441.)
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aromatase inhibitors. The bone actions of these agents should be
considered when deciding which drug to choose for prevention
and treatment of breast cancer.

Raloxifene is the first SERM that received FDA approval for
the treatment of postmenopausal osteoporosis. While raloxifene
has estrogen-like effects on the bone, its effect on the breast is
antiestrogenic, which accounts for the observed decrease in
the risk of estrogen receptor—positive breast cancer in subjects
receiving raloxifene for the treatment of osteoporosis. The
skeletal effect of raloxifene is less potent than that of estrogen,
as evidenced by the effects on BMD (see Figs. 1-12 and 1-13).
Raloxifene reduces bone markers by about 34% compared with
a decrease of 50% with an intermediate dose of estrogen and a
60% to 75% decrease with alendronate. Raloxifene reduces
vertebral fractures but not nonvertebral fractures (see Figs. 1-14
and 1-15). The side effects of raloxifene include an increase in
hot flashes, muscle cramps, and thromboembolic events. The
effect of raloxifene on cardiovascular risk is under study. It
appears that good candidates for raloxifene therapy are women
with a family history or risk of breast cancer and moderate
osteoporosis of the spine (since raloxifene reduces vertebral but
not nonvertebral, particularly hip, fractures). Raloxifene may

Meta-analysis of osteoporosis therapies:
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Figure 1-14 Effects of different agents on vertebral fracture. Meta-
analysis of effects of different agents on nonvertebral fracture. For

explanation, see Figure 1-12. (From Cranney A, Guyatt G, Griffith L, et al:

Meta-analyses of therapies for postmenopausal osteoporosis IX:
summary of meta-analyses of therapies for postmenopausal

osteoporosis. Endocr Rev 2002;23:570-578; and Neer RM, Arnaud CD,

Zanchetta JR, et al: Effect of parathyroid hormone [1-34] on fractures

and bone mineral density in postmenopausal women with osteoporosis.

N Engl J Med 2001;344:1434-1441.)

(O Raloxifene

Figure 1-15 Effects of different agents on nonvertebral fracture. For
explanation, see Figure 1-12. (From Cranney A, Guyatt G, Griffith L,

et al: Meta-analyses of therapies for postmenopausal osteoporosis IX:
summary of meta-analyses of therapies for postmenopausal
osteoporosis. Endocr Rev 2002;23:570-578; and Neer RM, Arnaud CD,
Zanchetta JR, et al: Effect of parathyroid hormone [1-34] on fractures
and bone mineral density in postmenopausal women with osteoporosis.
N Engl J Med 2001;344:1434-1441.)

not be a good choice for women with hot flashes or those who
are discontinuing estrogen and likely to develop hot flashes.

Calcitonin

Calcitonin, a hormone secreted by the C cells of the thyroid
gland, is used for treatment of hypercalcemia and osteoporosis
because it inhibits osteoclastic bone resorption. It has mild anti-
resorptive activity and only minor effects on BMD (see Figs. 1-12
and 1-13) and only a 12% reduction in bone resorption markers.
Calcitonin reduces vertebral fractures by about 30% to 40% (see
Fig. 1-14), but the effect may be highly variable. Calcitonin does
not reduce the rates of hip and other nonvertebral fractures (see
Fig. 1-15). Calcitonin causes mild side effects usually limited
to occasional irritation of the nasal mucosa and facial flushing.
In some patients calcitonin has an analgesic effect, making it
particularly suitable for patients with painful acute vertebral
fractures who cannot or should not receive other pharmacologic
agents for osteoporosis.

The beneficial effects of estrogen, SERMs, and calcitonin on
bone are likely to dissipate quickly after their discontinuation,
suggesting that these drugs need to be taken either indefinitely
or, if stopped, replaced by another active agent.
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Risks and benefits of hormone replacement therapy from
the Women’s Health Initiative study

Hormone replacement therapy: cardiovascular disease results
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Teriparatide (rhPTH [1-34])

Chronic elevation of PTH such as occurs in hyperparathyroidism
typically is associated with decreased bone mass and increased
risk of fracture. In contrast, intermittent daily injection of small
doses of PTH activates bone formation without concurrent
activation of bone resorption. Teriparatide, given by subcutaneous
injection, produces a dramatic increase in BMD, particularly at
the spine (see Fig. 1-12).?” This anabolic therapy also increases
bone size, which is not reported with antiresorptive agents.
During an 18 month clinical trial, teriparatide reduced the
rate of vertebral fractures by 60% to 65% and nonvertebral frac-
tures to a lesser extent (see Figs. 1-14 and 1-15).?” The effect
of teriparatide on hip fractures specifically is not known. The
increase in osteosarcoma in rats given teriparatide raises some
concerns. However, the higher doses and longer duration of
treatment may be responsible for this effect. While the appear-
ance of osteosarcoma remains a theoretical concern in human use,
it is reassuring that there have not been reports of osteosarcoma
in humans treated to date and no increased incidence of these
tumors in subjects with chronic elevation of endogenous PTH

Hazard ratio
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disease outcomes :
relative to placebo risk
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[J CABG/PTCA [l Total cardiovascular disease
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Figure 1-16 Risks and benefits of hormone replacement therapy
(HRT) from the Women’s Health Initiative study. CABG/PTCA, coronary
artery bypass graft/percutaneous transluminal coronary angioplasty;
CHD, coronary heart disease; HRT, hormone replacement therapy; VTE,
venous thrombosis and embolism. (From Rossouw JE, Anderson GL,
Prentice RL, et al: Risks and benefits of estrogen plus progestin in
healthy postmenopausal women: principal results from the Women'’s
Health Initiative randomized controlled trial. JAMA 2002;288:321-333.)

of primary, secondary, or tertiary hyperparathyroidism. The
subcutaneous injections are generally well tolerated with the
most common side effects being nausea, dizziness, and mild
transient hypercalcemia, and hypercalciuria. Teriparatide is
contraindicated in patients with hypercalcemia or hypercalciuria,
renal insufficiency, Paget’s disease, or history of bone tumors. It
currently is not clear who are the best candidates for treatment
with teriparatide or how it should be added to or combined with
other agents. A reasonable suggestion is to reserve teriparatide
for patients who cannot tolerate bisphosphonates or show
inadequate response to antiresorptive agents (i.e., fracturing
during bisphosphonate therapy). Since the anabolic response to
teriparatide is diminished in subjects pretreated with
alendronate,”®% it may also be reasonable (although no data
support this position) to use teriparatide in previously untreated
subjects with very low bone density of the spine or prevalent
vertebral fractures. The effect of teriparatide dissipates upon
its discontinuation, suggesting that this treatment should be
followed by an antiresorptive agent such as a bisphosphonate to
preserve the increases in bone mass.
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Combination Therapy

The combination of antiresorptive agents such as estrogen or
raloxifene and alendronate produces only a slightly greater
increase in BMD than alendronate alone.?® Although there are
no clear guidelines, it seems prudent to use one antiresorptive
agent and to add a second only if there is documented lack of
response to the first. The theoretical concern about combining
several antiresorptive agents is that profound suppression of
bone resorption may lead to “dead bone,” which theoretically
may increase the risk of fracture because of failure to repair
microcracks. Although no increase in fractures has been
observed with prolonged use of a single agent (alendronate) for
up to 10 years, it is not clear if a combination of antiresorptive
drugs increases fracture risk. A combination of teriparatide and
bisphosphonate is not recommended, since it has been shown that
the increase in bone density seen with teriparatide is attenuated
by concurrent or prior administration of alendronate.?®

Skeletal Changes during Pregnancy and Lactation
Pregnancy and lactation place a demand on the calcium
homeostasis of the mother. During pregnancy, the increased
demand for calcium necessary for formation of the fetal skeleton
is met primarily by increased intestinal absorption.*® This is due
to the increased circulating levels of 1,25-dihydroxyvitamin D,
probably mediated by increased renal or placental 25(OH)-
vitamin D, -hydroxylase under the influence of the PTH-related
protein (PTHrP), estradiol, prolactin, or placental lactogen.
Little information is available regarding the changes in bone
mass during pregnancy because of the need to avoid ionizing
radiation. However, one study found proximal femur BMD to
decline during pregnancy and then rapidly increase in the months
following delivery. Thus, it seems that pregnancy itself is not
associated with dramatic bone loss. In contrast, a significant bone
loss of 3% to 10% may occur after 2 to 6 months of lactation.
The bone loss is primarily due to the increased maternal bone
resorption necessary to provide 300 to 400 mg, and up to
1000 mg, of calcium that is secreted in the milk daily. The main
mediator of lactation-related changes in calcium homeostasis
appears to be PTHrP, which is produced by the lactating breast.
PTHrP makes more calcium available for milk production by
increasing bone resorption and decreasing urinary calcium
excretion. In contrast to pregnancy, there is no elevation of
serum 1,25-dihydroxyvitamin D during lactation and no increase
in intestinal calcium absorption. Thus, loss of calcium from the
mother’s skeleton is not prevented by increasing dietary calcium
and vitamin D intake beyond the usual requirements. The loss
of bone mass resulting from lactation is rapidly reversed upon
weaning with an increase in BMD of 0.5% to 2% per month.
Consequently, multiparity or breastfeeding does not increase
the risk of osteoporosis and fracture.

Fragility fractures and low BMD have been reported during
pregnancy and during lactation. It is likely that many of these
women had low BMD before pregnancy, with further bone loss
due to increased bone turnover in pregnancy and particularly
during lactation. An exaggeration of normal lactation-associated
skeletal effects might cause excessive demineralization and
increased bone fragility. No specific treatment for bone loss under
these conditions exists; however, it is important to exclude
secondary causes of osteoporosis, provide adequate calcium and

Osteoporosis

vitamin D intake, and consider discouraging breastfeeding to
allow restoration of the mother’s skeletal health.

CONTROVERSY AND FUTURE CHALLENGES

Recent years have seen dramatic increases in the understanding
of the pathophysiology of osteoporosis, the development of
diagnostic modalities, and more effective treatment options.
However, several challenges remain in approaching this disease.
One is the economic issue.” With the number of patients with
osteoporosis increasing as a result of the aging population and
the increased secular trend in fracture incidence, the financial
challenge of diagnosing and treating osteoporosis needs to be
addressed on a national scale. In developing countries, health
care resources likely will best be used for large population
measures to prevent osteoporosis and fractures. In more
developed countries, a case finding approach such as that used in
the United States is more likely to predominate. With increased
health care expenditure and competition with other significant
diseases, allocation of resources for diagnosing and treating
osteoporosis will most certainly generate intense debate.

The second challenge in osteoporosis therapy is that even the
most potent currently available therapeutic agents reduce
fracture risk by only half. It is not clear whether earlier diagnosis
and treatment of patients with low bone mass will prevent
subsequent bone loss and osteoporotic fractures. If that is the
case, it might be more economical to treat patients earlier and
thereby prevent development of very low levels of bone mass.
However, identifying patients who would most benefit from
treatment requires identifying which factors other than BMD
predict fracture, since nonselectively treating everyone with
osteopenia is likely to be prohibitively expensive. Finally, it will
be necessary to develop treatment strategies that are individualized
according to a patient’s specific clinical characteristics to ensure
tolerability and efficacy of the chosen therapy. Further
exploration of the effects of combination therapy is necessary to
determine how to optimize currently available agents. Despite
these challenges, it is possible that in the future osteoporosis
will no longer be considered an inevitable feature of aging
and prevention and treatment will reduce it to an infrequent
disorder.
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KEY POINTS

* Premenstrual syndrome (PMS) is characterized by
psychological and physical symptoms occurring before menses;
premenstrual dysphoric disorder (PMDD) is a more severe
form of PMS with significant mood symptoms and disability.

 Standard criteria and prospective symptom calendars should
be used in diagnosing women with PMS or PMDD.

¢ Lifestyle changes such as diet, exercise, sleep hygiene, stress
reduction, and patient education should be a part of
treatment regimens.

* SSRIs and venlafaxine are the treatments of choice for
severe PMS and PMDD.

* Oral contraceptives and GnRH agonists are second-line
agents used when first-line agents are ineffective or when
symptoms are primarily physical.

* Scientific evidence does not support the use of natural
progesterone and primrose oil, and the risks of surgical
oophorectomy outweigh its benefits.

* The most crucial factor in establishing the diagnosis of
PMS/PMDD is ascertaining that the patient does not have
another underlying medical or psychiatric diagnosis that is
showing premenstrual exacerbation in symptom:s.

EPIDEMIOLOGY

PMS is a condition of recurrent physical and psychological
symptoms occurring in a cyclic fashion during the 1- to 2-week
period preceding a woman’s menstrual period. Most surveys find
that as many as 85% of menstruating women report one or more
mild premenstrual symptoms. Severe symptoms that meet the
criteria for PMS, however, are much less common, with only
10% of women reporting significant impairment in lifestyle.!
PMDD, a variant of PMS that entails more severe psychologic
symptoms and impairment of functioning, occurs in 2% to 9% of
women of reproductive age.’

RISK FACTORS

The only proven risk factor for PMS and PMDD is ovulatory
cycles. Women with a prior history of a depressive disorder,
including postpartum depression, or with a family history of
PMS may represent high-risk groups.® There appears to be an
increased risk with age and increased parity.* Dalton proposed
that tubal ligation, oral contraceptive use, pre-eclampsia, and

absence of dysmenorrhea were associated with increased risk for
premenstrual symptoms.” However, none of these factors have
been shown empirically to have an association. PMS has been
reported among women in diverse geographic locations, cultural
and ethnic groups, and historical periods. Racial, socioeconomic,
or marital status differences have not been identified. Finally,
risk factors such as increased imposed stress and specific per-
sonality profiles are not helpful in differentiating women with
PMS/PMDD from those without the disorder.!

PATHOGENESIS

Although the etiology of PMS is incompletely understood,
considerable progress has been made in understanding its
pathophysiology. The most common theories are serotonergic
dysregulation, fluctuating sex steroid levels, and genetic
predisposition.! Most likely, central nervous system neuro-
transmitters, such as serotonin, interact with sex steroids in
genetically vulnerable women.®

Serotonin

A number of experimental models have consistently demon-
strated an important role for serotonin in the pathophysiology
of PMS/PMDD. PMS/PMDD patients have lower whole
blood serotonin levels’ and lower platelet serotonin uptake®
during the premenstrual phase. Challenges with serotonergic
agents, such as L-tryptophan, fenfluramine, and buspirone, also
have provided evidence of serotonin dysfunction in women with
PMS/PMDD.!! Finally, the finding that serotonergic drugs,
particularly the selective serotonin reuptake inhibitors (SSRIs),
rapidly treat PMS/PMDD and at low doses, strongly supports
the hypothesis that serotonin is involved in the etiology of
PMS/PMDD. However, it is notable that only 60% of PMS/
PMDD patients respond to treatment with SSRIs,'? suggesting
that serotonin may not be the primary etiologic variable in all
PMS/PMDD patients.

Sex Steroids

Although there is a temporal relationship between symptoms
of PMS/PMDD, female sex hormones, and phases of the
menstrual cycle, the relationship is unclear. Women with PMS/
PMDD show no consistent diagnosis-related differences in basal
levels of ovarian hormones.'> However, suppression of ovarian
function by pharmacotherapy or through surgical menopause
eliminates the symptoms of PMS/PMDD.!* The most likely
explanation is that women with PMS/PMDD are in some way
vulnerable to the normal physiologic changes associated with the
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menstrual cycle.'® This hypothesis is supported in one study in
which women with PMS/PMDD developed depressed mood in
response to challenge with physiologic levels of estrogen and
progesterone compared with controls.'®

Allopregnanolone, a centrally active progesterone metabolite,
has been implicated in PMS/PMDD. Though the results have
been contradictory, there is some evidence that low plasma
allopregnanolone concentrations are correlated with depressive
symptoms during the luteal phase.!® Changes in allopregnanolone
concentrations have also been associated with improvement in
response to pharmacotherapy for PMDD.!” Allopregnanolone’s
hypothesized site of action is the GABA, receptor, the receptor
that also affects the pharmacologic activity of benzodiazepines.
PMS/PMDD patients have been shown to be more sensitive than
control subjects to the anxiogenic effects of the benzodiazepine
antagonist flumazenil'® and less sensitive than controls to a
number of benzodiazepines.'?

Androgens have been investigated in PMD/PMDD because
of the prominence of irritability in the symptom profile.
Elevated testosterone levels have been reported in women with
severe premenstrual irritability,”® and a positive correlation has
been observed between free testosterone concentrations and
irritability.! Moreover, some success has been reported in treat-
ing PMS/PMDD with androgen antagonists.?’

Genetic Risk

Genetics appears to play a role in PMS. The concordance rate
of PMS is twice as high among monozygotic twins as among
dizygotic twins.?? A study including more than 1000 female
twins estimated heritability of premenstrual symptoms at approxi-
mately 56%, with no substantial role for familial environmental
factors.?

CLINICAL FEATURES

More than 150 different symptoms have been attributed to
PMS.* Psychological symptoms are the most common reason for
seeking help, and the hallmark symptom is irritability. Others
include easily precipitated crying spells, low self-esteem, anxiety,
and depression. The full range of depressive symptoms, including
low mood, sleep disturbance, and abnormal eating are more
commonly encountered with PMDD. The cognitive problems,
although less frequently reported, can have a significant impact,
particularly on a woman’s work efficiency. These symptoms
include short-term memory problems, difficulty concentrating,
and “fuzzy” thinking. Finally, the somatic, or physical, symptoms
are more characteristic of PMS than PMDD, and include breast
tenderness, bloating, fluid retention, hot flashes (hot flushes),
headaches, and musculoskeletal discomfort (Table 2-1).

No feature of the definition of PMS/PMDD is more
important to a clinically useful understanding than the level of
severity. The majority of menstruating women experience
symptoms that are qualitatively similar to those associated with
“mild” PMS. The difference between these normal symptoms,
also referred to as “molimina,” and PMS or PMDD, is quanti-
tative. Molimina symptoms are typically present for a few days
prior to the onset of menses and do not interfere with daily
functioning. Severe PMS and PMDD, in contrast, begin 2 weeks
or so before menses and result in difficulties with daily function-

Psychological Symptoms  Cognitive Symptoms Physical Symptoms
Irritability Forgetfulness Breast tenderness
Mood swings Decreased concentration Bloating
Depressed mood Fluid retention
Crying spells Weight gain
Low self-esteem Constipation
Anxiety Hot flashes
Sleep disturbance Headaches
Increased appetite Musculoskeletal
Lethargy or fatigue discomfort
Acne
Rhinitis
Palpitations

ing. PMDD is most likely to present with mood symptoms and
the most severe disability. The percentage of women reporting
mood symptoms in one study of PMDD was as follows: anger/
irritability (76%), anxiety/tension (71%), tired/lethargic (58%),
mood swings (58%), sad/depressed (54%), interpersonal con-
flicts (54%), bloated/breast swelling (54%), less interested in
activities (49%), sensitive to rejection (47%), and poor con-
centration (43%).?* Although most women clearly fall into one
of these three groups, there is a spectrum of experience in
between.

In this chapter, the term PMS/PMDD refers to the more
severe premenstrual symptoms that interfere with functioning
and require medical management.

DIAGNOSIS

The key clinical features of both PMS and PMDD include (1)
restriction of symptoms to the luteal phase of the menstrual
cycle, (2) affective and somatic symptoms, (3) impairment in
function, and (4) exclusion of other diagnoses that may better
explain the symptoms.! PMDD represents the more severe end
of the diagnostic spectrum of premenstrual syndromes and is
characterized by severe mood symptoms. This difference is
observed by comparing the diagnostic criteria for PMDD created
by the American Psychiatric Association to the diagnostic criteria
for PMS developed by the American College of Obstetricians
and Gynecologists (Table 2-2). To be diagnosed with PMDD, a
woman must have at least five affective symptoms, of which one
must be irritability, affective lability (mood swings), depressed
mood, or anxiety.?> In PMS, only one symptom (either an affec-
tive or a somatic symptom) is necessary to meet diagnostic
criteria.!

The diagnosis of PMS/PMDD should be based on pro-
spective symptom diaries, because as many as half of women
reporting a luteal-phase pattern will be found to have some other
pattern when the diaries are examined. Because some women
experience cycle-to-cycle variability in symptoms, reviewing
2 to 3 months of prospective charting is preferable to reviewing
a single cycle.’® A number of valid and reliable diagnostic instru-
ments are available to document symptoms in PMS/PMDD,
including the Calendar of Premenstrual Experiences®’ and the
Daily Record of Severity of Problems.? Patients record emotional,
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Rights were not granted to include this table in electronic media.
Please refer to the printed publication.

From American College of Obstetricians and Gynecologists (ACOG): Premenstrual Syndrome. ACOG Practice Bulletin No. 15, Apr 2000, and American Psychiatric Association Diagnostic and
Statistical Manual of Mental Disorders, 4th ed DSM-IV, text revision. Washington, DC, American Psychiatric Association, 2000.

physical, and functional symptoms daily using one of these tools
to assess the presence, timing, and severity of symptoms. The
diagnosis of PMS/PMDD is confirmed if there is evidence of a
relative absence of symptoms during the follicular phase of the
menstrual cycle; a substantial increase in emotional symptoms,
physical symptoms, or both during the luteal phase of the
menstrual cycle; and functional impairment during the luteal
phase.?’

Differential Diagnosis

Establishing a diagnosis of PMS/PMDD can be difficult because
of the wide and variable range of symptoms and because there
are no confirmatory laboratory tests or signs on physical exam-
ination. Nevertheless, a comprehensive history and physical
examination are required to rule out other possible causes of the
emotional and physical symptoms.

The most crucial factor in establishing the diagnosis of
PMS/PMDD is making sure that the patient does not have
another underlying medical or psychiatric diagnosis that is
showing premenstrual exacerbation in symptoms. More than
50% of patients suffering from major depression report a clear-
cut premenstrual exacerbation in their depressive symptoms.
Other psychiatric conditions that may be magnified are bipolar
disorder (manic-depressive illness), panic disorder, generalized
anxiety disorder, eating disorders, and psychosocial conditions
resulting from sexual and physical abuse. Prospective rating

of daily diaries can facilitate making a differential diagnosis.
Women who report symptoms across all phases of the cycle, but
with increasing severity during the premenstrual period, should
be treated for the underlying disorder.

Table 2-3 summarizes the medical and psychiatric conditions
that most frequently present with premenstrual exacerbation,
or whose symptoms mimic some of the typical symptoms of
PMS/PMDD. Medical disorders that may mimic premenstrual
syndromes include hypothyroidism, diabetes, autoimmune con-
ditions, anemia, chronic fatigue syndrome, and endometriosis.
As a rule, these disorders should be treated first before treat-
ment of PMS/PMDD is initiated, unless one drug has proven
efficacy in both conditions.

Other medical disorders subject to premenstrual exacer-
bation are migraine and seizure disorders, irritable bowel
syndrome, asthma, chronic fatigue syndrome, and allergies. The
diagnosis of these conditions usually is straightforward because
the symptoms are not part of the typical PMS/PMDD symptom
set and emotional symptoms are not prominent, as they are in
PMS/PMDD.

Finally, women in the period of transition to menopause may
have symptoms typical of PMS/PMDD, especially mood distur-
bance, fatigue, and hot flashes. Because menstrual periods are
often less predictable, these women may be less aware of the
relationship of the symptoms to the menstrual cycle. Consider-
ing the patient’s age, a history of recent menstrual cycle changes,
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and a symptom diary showing sporadic or daily occurrence of
symptoms usually can help make the correct diagnosis.

Clinical Course and Progression
Little is known about the natural history of PMS/PMDD. Most
women who seek help for premenstrual symptoms are in their
Rights were not granted to include ihis table in electronic media. mid-thirties, although often symptoms have been present for
Please refer to the printed publication. 3 . . .
several years.” The longitudinal course of PMS/PMDD is not
well defined, particularly the extent to which spontaneous
remissions occur. Clinical experience suggests that many women
have recurrent symptoms until menopause.

NONPHARMACOLOGIC TREATMENT

A wide variety of supportive, lifestyle, and dietary supple-
mentation approaches have been recommended to treat
premenstrual symptoms, and some have demonstrated real
benefit. Therefore, these strategies can be recommended to
women with mild to moderate symptoms as primary therapy
and to women with severe symptoms as adjunctive therapy.
Table 2-4 lists these nonpharmacologic treatments and the
evidence supporting their efficacy and safety.

Lifestyle
From American College of Obstetricians and Gynecologists: Premenstrual Syndrome. ACOG For women with mild symptoms, education about the condition ,
Practice Bulletin No. 15, Apr 2000, and Freeman EW, Sondheimer SJ: Premenstrual Supportive counseling, and general healthy lifestyle measures,

dysphoric disorder: recognition and treatment. J Clin Psychiatry 2003;5:30-39.

such as a regular exercise and healthy diet, may be sufficient to

Treatment Strength of Recommendation* Quality of Evidence® Efficacy® Adverse Events®

Lifestyle changes

Exercise (daily, moderate aerobic) B Ib A A
Dietary modifications C vV C A
Sleep hygiene © \% © A
Stress reduction C vV (03 A
Psychotherapy and group support

Supportive therapy and patient education B Ib (0] A
Cognitive-behavioral therapy B Ib © A
Dietary supplements

Calcium 1000-1200 mg/day A Ib A A
Magnesium 200-360 mg/day 14 days before menses B Ilb Cc A
Vitamin E 400-800 IU/day B Ib Cc A
Vitamin Bg 100-200 mg/day B Ib (0} (0}
Herbal products

Chasteberry (Vitex Agnus-castus) B Ib B D
St. John’s wort (Hypericum perforatum) B Ib (0] D
Black cohosh (Cimicifuga racemosa) © ] © D
Evening primrose oil B Ib D D

*Strength of recommendation: A, at least one randomized controlled trial as part of a body of literature of overall good quality and consistency addressing the specific recommendation;

B, well-controlled clinical studies available but no randomized clinical trials on the topic of recommendations; C, evidence obtained from expert committee reports or opinions and/or clinical
experiences of respected authorities; indicates an absence of directly applicable clinical studies of good quality.

TQuality of evidence: la, evidence obtained from meta-analysis of randomized controlled trials; Ib, evidence obtained from at least one randomized controlled trial; llb, evidence obtained from at
least one other type of well-designed quasi-experimental study; Ill, evidence obtained from well-designed nonexperimental descriptive studies, such as comparative studies, correlation studies,
and case studies; IV, evidence obtained from expert committee reports or opinions and/or clinical experience of respected authorities.

*Efficacy: A, effective; B, conflicting data; C, insufficient data; D, ineffective.

SAdverse effects: A, minimal/mild; B, moderate; C, major; D, unknown.
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result in symptom improvement. Lifestyle modifications should
be the first approach taken in all women with premenstrual
complaints and can be conveniently given during a 2-month trial
while the patient completes the prospective daily ratings
necessary to confirm the diagnosis of PMS/PMDD. 231,32

Exercise

Several studies support the efficacy of exercise in reducing
PMS/PMDD symptoms. In a 3-month randomized trial of
23 women with prospectively diagnosed PMS/PMDD, the
group taking regular moderate aerobic exercise reported more
improvement than the control group, who did nonaerobic
exercise.®> In another small prospective but not randomized
study, two groups of women who exercised aerobically reported
fewer premenstrual symptoms at the end of a 6-month trial than
did a nonexercising comparison group.>* Therefore, aerobic
exercise for 20 to 30 minutes, three to four times per week, is
recommended.?? Reduction of body weight to within 20% of
ideal, where possible, is an appropriate goal.'*

Diet

Dietary modification can have a noticeable impact on symptom
severity. Women should be encouraged to reduce or eliminate
intake of salty foods, sugar, caffeine (especially coffee), and
alcohol. Increased consumption of fruits, vegetables, legumes,
whole grains, and water is recommended. Finally, eating smaller,
more frequent meals that are high in carbohydrates may specifi-
cally improve symptoms of tension and depression.*?

Sleep Hygiene

For many women, PMS/PMDD is associated with sleep irregu-
larities.®> To alleviate the associated distress and discomfort,
adoption of a regular sleep-wake pattern may be helpful.
Women should be encouraged to adhere to consistent bedtime
and waking times during the premenstrual period and ideally
across the menstrual cycle.?

Stress Reduction

Encouraging women to avoid planning stressful activities for the
premenstrual period whenever possible can be helpful. Women
should be encouraged to review their own daily diaries and
identify triggers for symptom exacerbation.'*

Psychotherapy and Group Support

Supportive Therapy and Patient Education

Group support can be effective in managing PMS and PMDD.
A recent controlled trial of psychoeducational group intervention
with a focus on positive reframing of women’s perceptions of
their menstrual cycles found that women with PMS/PMDD
who received the intervention had reduced premenstrual
symptoms and premenstrual impairment, though there were no
differences in posttreatment depression or anxiety scores.3
Several other studies also noted efficacy of group support in
managing symptoms of PMS/PMDD.3’

Cognitive Behavioral Therapy

Several small studies have investigated the effectiveness of
cognitive therapy in alleviating negative symptoms in women
with PMS/PMDD. A 12-week study comparing women

PMS/PMDD

randomized to weekly cognitive behavioral therapy (CBT) with
a group of controls allocated to a waiting group list found CBT
was significantly more effective in reducing psychological and
somatic symptoms as well as impairment of functioning.’® In
another study,>® women using CBT with relaxation instructions
had significantly reduced PMS symptoms compared with women
randomized to a nonactive control group during two menstrual
cycles. In a study?® of 367 women with severe premenstrual
symptoms randomly assigned to CBT, a nonspecific treatment,
or a waiting-list group, CBT significantly reduced premenstrual
symptoms compared with both control groups at posttreatment
and at the 9-month follow-up evaluation. However, lack of a
true placebo group makes these results difficult to interpret.

One randomized 6-month trial showed equal efficacy of CBT
compared with fluoxetine (20 mg) in treating 60 women with
PMS/PMDD.* However, women responded more quickly to
fluoxetine but had better maintenance of treatment effects at
1-year follow-up with CBT. Fluoxetine was more effective in
alleviating symptoms of anxiety, whereas CBT was associated
with increased use of more effective coping strategies.*> There
was no apparent benefit of combining the treatments.* The
results of this study support earlier findings that individual CBT
is of benefit for women with PMS in improving partner relation-
ships, daily functioning, and mood.*®

Dietary Supplements

Calcium

A 3-month multicenter trial of 497 women reported that
calcium carbonate 1200 mg/day was significantly more effective
than placebo in reducing premenstrual symptoms.*® Several
similar clinical trials have suggested that calcium supple-
mentation can improve mood and somatic symptoms in
PMS/PMDD.* Moreover, increased calcium intake has benefits
beyond those associated with reduction of premenstrual symp-
toms, particularly with respect to prevention of osteoporosis,
and is not associated with adverse effects with doses of up to

1500 mg/day.*?

Magnesium

Two small trials have found that magnesium 200 to 400 mg may
decrease premenstrual pain.*® A possible biological rationale
for the effectiveness of magnesium is the inhibition of PGF,,
and the promotion of muscle relaxation and vasodilatation.*’

Vitamin E

Vitamin E has been recommended as a treatment for mastalgia.
Vitamin E 400 1U/day significantly improved affective and
somatic symptoms in PMS/PMDD patients in one randomized,
double-blind, controlled study.*® Although its effectiveness
probably is minimal, no serious side effects are reported with
vitamin E 4001U/day, and as an antioxidant it has other
beneficial effects.

Vitamin B, (Pyridoxine)

Vitamin Bg is a water-soluble vitamin that may improve pre-
menstrual symptoms by its effects on serotonin.*’ Results of a
systematic review suggest that doses of up to 100 mg/day may
improve premenstrual symptoms, including depression. Higher
doses have been associated with peripheral neuropathy.*’
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Herbal Products

Chasteberry (Vitex agnus-castus)

The fruit of the chasteberry tree is a botanical commonly
used for PMS/PMDD. Active constituents in chasteberries
are the essential oils, iridoid glycosides, and flavonoids.** The
mechanism of action is unclear, but it may involve decreasing
estrogen and increasing progesterone, prolactin, and dopamine
levels.*” In a study of 1542 women with PMS/PMDD, 33%
reported total relief of their symptoms and 57% reported
partial relief. A 3-month, randomized, double-blind, placebo-
controlled study of 217 PMS/PMDD subjects found chasteberry
(600 mg 3 times daily) alleviated only restlessness.’® Another
study showed that chasteberry and vitamin Bg groups had
similar reductions in PMS scores (77% and 66%, respectively).’!
In general, the data show conflicting results but appear
promising.

St. John’s Wort (Hypericum perforatum)

The use of serotonin reuptake inhibitors for the mood symptoms
of PMS/PMDD is well established.’®> Consequently, St. John’s
wort is often used as a botanical alternative for treating pre-
menstrual mood symptoms. A number of reviews have
suggested that St. John’s wort can be useful for mild depression
but not severe depression.”> In a pilot study, 19 women with
PMS/PMDD were treated with 300 mg of hypericin standardized
to 0.3% hypericin. The results showed a reduction of 51% in
PMS/PMDD scores between baseline and the end of the trial,
with more than two thirds showing at least a 50% decrease in
symptom severity.”* Patients taking protease inhibitors (for HIV),
cyclosporine, or other medications that are metabolized by the
cytochrome P-450 enzyme system should avoid using St. John’s
wort because it reduces serum levels of these medications.**
The dose recommended for mild depression in most clinical
trials is 300 mg of a standardized product to hypericin at 0.3%
three times daily.*

Black Cohosh (Cimicifuga racemosa)

Most studies looking at black cohosh have been for treatment of
menopausal symptoms. The mechanism of action is somewhat
unclear but may involve suppressing luteinizing hormone
secretion.*’ A number of studies using Remifemin, a proprietary
extract of black cohosh, show efficacy in treating menopausal
symptoms (hot flashes, profuse sweating, sleep disturbance, and
depressive moods).>? Because women with PMS/PMDD often
have these symptoms, many clinicians have recommended the
use of black cohosh in this population. Further clinical studies
are needed to determine its efficacy. The recommended dose is
40 to 80 mg of a standardized extract twice daily providing 4 to
8 mg of triterpene glycosides.>?

Evening Primrose Qil (Oenothera)

Seven clinical trials have been conducted to determine the
efficacy of evening primrose in PMS/PMDD.* Five of the
seven trials were randomized studies, but none found a beneficial
effect. However, the sample sizes in all might have been too
small to detect a modest benefit.”> Nevertheless, at this time it
does not appear that evening primrose improves premenstrual
symptoms.

PHARMACOLOGIC TREATMENT

Women with severe symptoms or symptoms resistant to non-
medical approaches should be considered for drug therapy.
Table 2-5 lists pharmacologic agents used to treat PMS/PMDD
and the evidence supporting their efficacy and safety.

Selective Serotonin Reuptake Inhibitors

Efficacy

Selective serotonin reuptake inhibitors (SSRIs) are the initial
choice for severe PMS/PMDD. Both continuous and intermittent
dosing are effective. A recent meta-analysis of 15 randomized,
placebo-controlled trials of the use of SSRIs for PMS/PMDD
found no significant difference in symptom reduction between
the two dosing methods.*® Intermittent administration has many
advantages. It is less expensive, reduces the overall rate of side
effects, limits exposure to medications, may reduce tolerance,
and is more acceptable to many women. Moreover, no studies
have reported discontinuation symptoms with the luteal-phase
regimen in PMS/PMDD. The drug is started between 7 and
14 days before the next menstrual period, with the start day
individualized to begin at or just before the expected onset of
symptoms.

Fluoxetine

Fluoxetine has U.S. Food and Drug Administration (FDA)
approval for continuous and luteal-phase administration for
PMS/PMDD and is sold as Sarafem for this use. One large,
multicenter trial®’ and six smaller randomized, double-blind,
placebo-controlled studies’®®® have reported efficacy for
fluoxetine administered daily for the treatment of PMS/PMDD.
Luteal-phase administration with fluoxetine was recently
reported in a large, multicenter study® in which 260 women were
randomly assigned to receive fluoxetine either 10 or 20 mg/day
from ovulation (midcycle) to menses for three menstrual cycles.
Fluoxetine 20 mg/day was superior to placebo in reducing the
total symptoms, depressed mood, and physical symptom
clusters and improving social functioning as assessed by daily
ratings. The 10mg/day dose improved mood and social
functioning but not the physical symptom cluster. In the first
month after stopping the medication, there was no longer a
drug-placebo difference, which was interpreted as an indication
of the rapid return of symptoms when mediation was
discontinued.

Another large, multicenter, randomized, placebo-controlled
study examined the efficacy of enteric-coated fluoxetine 90 mg
administered once on day 14 and/or at day 21 of the menstrual
cycle for PMS/PMDD.% Women who received both doses
of fluoxetine showed significant improvement compared with
placebo as assessed by total daily symptom scores, the mood
symptom cluster, functioning, and several other outcome
measures. The single dose of fluoxetine at day 21 was not
significantly better than placebo. Fluoxetine was well tolerated;
only 5 of 257 subjects (2%) discontinued, all as a result of
nonserious adverse events.

A nonrandomized study compared fluoxetine 20 mg/day as
continuous and luteal-phase administration in a group of 48
women with PMS/PMDD.% Seventy-five percent of the
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Class Specific Agent Strength of Recommendation*  Quality of Evidence® Efficacy’  Adverse Effects®
Selective serotonergic reuptake inhibitors (SSRIs) Fluoxetine A la A A
Sertraline A b A A
Paroxetine A Ib A A
Citalopram B Ib © A
Fluvoxamine B Ib C C
Other serotonergic antidepressants Venlafaxine A Ib A A
Buspirone B Ib © A
Clomipramine B Ib C B
Ovulation suppression Oral contraceptive B Ib C A
Estrogen patch B 1] © B
Progesterone A Ib D A
Danazol A b A C
GnRH agonist A Ib A C
Ovariectomy A IIb A ©
Miscellaneous drugs Alprazolam A b B B
NSAID B IIb (o] A
Spironolactone A Ib B A

*Strength of recommendation: A, at least one randomized controlled trial as part of a body of literature of overall good quality and consistency addressing the specific recommendation; B, well-
controlled clinical studies available but no randomized clinical trials on the topic of recommendations; C, evidence obtained from expert committee reports or opinions and/or clinical experiences
of respected authorities; indicates an absence of directly applicable clinical studies of good quality.

TQuality of evidence: la, evidence obtained from meta-analysis of randomized controlled trials; Ib, evidence obtained from at least one randomized controlled trial; Ilb, evidence obtained from at
least one other type of well-designed quasi-experimental study; lll, evidence obtained from well-designed nonexperimental descriptive studies, such as comparative studies, correlation studies,
and case studies; 1V, evidence obtained from expert committee reports or opinions and/or clinical experience of respected authorities.

fEfficacy: A, effective; B, conflicting data; C, insufficient data; D, ineffective.

S Adverse effects: A, minimal/mild; B, moderate; C, major.

continuous administration group and 67% of the luteal-phase
administration group were rated as responders, a nonsignificant
difference. Reported adverse events included headache, insomnia,
muscle pain, and nausea. The results suggested that the regimens
were similarly effective, although nonrandomization limited the
conclusions that can be drawn from these data. A more exten-
sive review of fluoxetine and its applications to PMS/PMDD
concluded that fluoxetine is generally a well-tolerated treatment

for PMS/PMDD.®’

Sertraline
Sertraline has been used in a number of luteal-phase adminis-
tration studies®®’® and has FDA approval for continuous and
luteal-phase administration for PMS/PMDD. In a 3-month,
double-blind, placebo-controlled trial in 281 women with PMS/
PMDD, sertraline (50-100 mg/day) administered for the last
2 weeks of the menstrual cycle was significantly more effective
than placebo in reducing premenstrual symptoms.”® The superi-
ority of sertraline compared with placebo was shown in the
endpoint daily symptom rating scores, Clinical Global Impression
(CGI) improvement ratings, and measures of functioning and
quality of life. However, premenstrual physical symptoms did
not improve significantly more with sertraline compared with
placebo in this study. The luteal-phase administration regimen
was well tolerated, with only 8% (11/142) of subject dis-
continuing as a result of adverse events. There were no reports
of discontinuation symptoms.

Multiple preliminary studies of luteal-phase administration
of sertraline were consistent with the above results. In a double-

blind crossover study, 79% (11/14) of women with PMS/PMDD
who had responded to continuous treatment with sertraline
100 mg/day responded equally well to the same dosage
administered only in the luteal phase.®® In another double-blind
crossover study of 11 women, sertraline at a dosage of 50 mg/day
in the luteal phase was significantly better than placebo as
assessed by daily symptom scores. Both the behavioral and
physical symptom clusters improved with sertraline significantly
more than with placebo.”® In a third crossover study of 57 women
with PMS/PMDD, which used a flexible dosage of sertraline
50 to 100 mg/day only in the luteal phase, improvement was
significantly greater with sertraline compared with placebo for
total symptoms and behavioral and physical symptom clusters as
assessed by daily symptom reports.®” This study showed that
most of the women improved at the 50 mg/day dosage although
25% had greater improvement with 100 mg/day dosage.
Insomnia was the only adverse event reported by 10% or more
of the women in the sertraline group.

In a preliminary double-blind study to compare continuous
and luteal-phase administration, 31 subjects with PMS/PMDD
were randomized to receive either full-cycle or luteal-phase
sertraline.”! The results showed no statistically significant
difference between the two administration regimens for the
total daily symptom report scores, although the mood factor was
significantly more improved in the luteal-phase administration
group. Flexible dosages ranged from 50 to 150 mg per luteal day,
but 42% remained at the 50 mg/day dosage after three cycles
of treatment. Adverse events did not differ between the two
administration regimens; no subjects reported discontinuation
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symptoms. These preliminary studies consistently indicated that
luteal-phase administration of sertraline was more effective than
placebo and that response was achieved with dosages of 50 to
100 mg/day. Some studies reported an improvement in physical
as well as emotional symptoms.

Paroxetine

A controlled-release formulation of paroxetine was recently
approved by the FDA for continuous (daily) and intermittent
(each day for 2 weeks before menses) administration for PMS/
PMDD. As yet, there are no fully published studies of luteal-
phase administration of paroxetine for the treatment of PMS/
PMDD. However, data presented in abstracts indicate that both
continuous and intermittent administration of the controlled-
release formulation at dosages of 12.5 and 25 mg/day were more
effective than placebo in the treatment of PMS/PMDD.”*7> In
addition, the efficacy of continuous administration of immediate-
release paroxetine (10 to 30 mg/day) was reported in one
controlled trial of 65 women with PMS/PMDD’® and in an
unblended study of 14 women with PMS/PMDD at average
dosage of 22 + 10 mg/day.”’

Citalopram

Luteal-phase administration of citalopram was reported in one
randomized, placebo-controlled trial.”® Sixty-seven women with
PMS/PMDD were randomized to one of four parallel treatment
arms: continuous, luteal-phase, or low follicular dose increased
in the luteal-phase administration of citalopram or placebo. The
luteal-phase administration group received citalopram 10 to
30 mg per luteal day for the 3 months of treatment. Both the
continuous administration group and the luteal-phase adminis-
tration group reported significantly more improvement compared
with placebo. Ratings of irritability, which the researchers
considered the cardinal symptom of PMS/PMDD, were superior
in all drug-treated groups compared with placebo. These data
indicated that luteal-phase administration of citalopram was
more effective than either continuous or semi-intermittent
administration for PMS/PMDD. The researchers suggested that
the intermittent administration regimen, with its regular and
repeated drug-free intervals, averted the possible development
of tolerance to the medication, thus favoring luteal-phase
administration of the drug.”

Citalopram was well tolerated. Adverse events were gener-
ally mild and transient. Only 8 of the 67 subjects (12%) dis-
continued, all as a result of nonserious adverse events. The three
most frequently reported adverse events in the citalopram-
treated group were reduced libido, dry mouth, and sweating.
The reports of reduced libido decreased by the third treatment
cycle (39% [in the first treatment cycle] and 6% [in the third
treatment cycle]), in contrast to previous reports indicating that
the sexual adverse effects of other SSRIs do not decrease with
time.’”5”? Whether this was related to intermittent administration
or other unidentified factors could not be determined. It is
noteworthy that the subjects included in the trial had marked
irritability as the cardinal symptom of the PMS/PMDD and no
major depression or dysthymia (which can affect sexual function)
within the previous 2 years.

A small preliminary study of citalopram compared luteal-
phase with continuous administration in 17 women who had not

improved with an initial SSRI for the treatment of severe
PMS/PMDD.® Flexible dosages ranged from 20 to 40 mg/day.
Both administration regimens significantly improved symptoms
as assessed by total premenstrual scores from daily symptom
reports. The majority of subjects (59%) responded at the
20 mg/day dosage. Reported adverse events were mild and
transient and did not differ between the full-cycle and luteal-
phase administration groups. There were no reports of discon-
tinuation symptoms with luteal-phase administration.

Fluvoxamine

At present, no studies of luteal-phase administration of
fluvoxamine have been reported. Information on continuous
administration is limited to two very small studies with con-
flicting results. In open-label treatment with fluvoxamine at
100 mg/day, 10 women with PMS/PMDD showed significant
improvement from baseline.®! In a randomized study of 20
women with self-described PMS/PMDD, fluvoxamine at
150 mg/day did not differ significantly from placebo.®? The
latter is the only negative report in the literature of SSRIs for
PMS/PMDD; however, the small sample size and likelihood
of type II error, the lack of daily symptom ratings and other
screening criteria to confirm the diagnosis, and the low dose of
fluvoxamine may have contributed to the results.

Adverse Effects

The adverse events associated with SSRIs when administered in
the luteal phase are similar to those that occur with continuous
administration. Overall in the treatment of PMS/PMDD, adverse
events that occur with SSRIs are generally mild and transient
and decrease or abate with adjustment of the medication. In
controlled clinical trials, discontinuation rates of SSRIs due to
nonserious adverse effects ranged from 2% to 12%.%46573.788384
A meta-analysis of SSRI treatments for PMS/PMDD indicated
that the most common adverse effects are nausea, insomnia,
dizziness/lightheadedness, fatigue, dry mouth, gastrointestinal
problems, sweating, headache, and decreased libido/delayed
orgasm.>® Although no studies have directly compared the adverse
effects among SSRIs and venlafaxine in the treatment of PMS/
PMDD, the comparative effects in depressive disorders are

known (Table 2-6).%

Sexual Side Effects

Decreased libido or sexual dysfunction was reported as an
adverse event by about 9% to 16% of participants receiving
SSRIs in PMS/PMDD studies. This is notably lower than the
rates in the population of SSRI users in trials of the use of the
drugs in depression, which were recently reported to be 36%
to 43%.%° This same study also examined the prevalence of
decreased libido or sexual dysfunction in the subpopulation of
SSRI users deemed unlikely to have predisposing factors for
these conditions and found a much lower rate of 7% to 30%.
This latter group may be a more appropriate comparator for
PMS/PMDD patients who do not have a history of depressive
disorders and are otherwise healthy.

A baseline assessment of sexual function rarely is available
prior to the use of treatments for PMS/PMDD, which makes it
difficult to determine the actual extent of disturbance in sexual
functioning that results from the medication. The importance



- e

Medication Sedation Agitation Orthostatus
Fluoxetine -/+ ++ -
Sertraline - ++ -
Paroxetine ++ ++ -
Fluvoxamine ++ - -
Citalopram -/+ + -
Venlafaxine +/++ 4 +

PMS/PMDD

Seizures Weight Gain ACH' GI*

|
+ 4+ 4+ + o+
+ 1+ o+
+
1
+
+

*Gl, gastrointestinal side effects: nausea, vomiting.

*Risk of adverse effect: —, unlikely; —/+, minimally likely; +, mildly likely; ++, moderately likely; +++, very likely; ++++, highly likely.
TACH, anticholinergic side effects: dry mouth, constipation, urinary retention.

From Wells BG, Mandos LA, Hayes PE: Depressive disorders. In Dipiro JT, Talbert RL, Yee GC, et al (eds): Pharmacotherapy: A
Pathophysiologic Approach. Stamford, Conn, Appleton & Lange, 1999, pp 1141-1160.

of baseline information was shown in a study of luteal-phase
administration of fluoxetine, where fluoxetine-treated subjects
were significantly more likely than placebo-treated subjects to
report decreased libido as an adverse effect (9% vs. 0% for
placebo-treated patients), but an analysis of change from base-
line sexual functioning to treatment endpoint showed no statis-
tically significant differences in libido among the study groups.®*
For patients who experience sexual dysfunction when receiving
an SSRI, a shift to another SSRI may be beneficial®® although
there are no scientific guidelines. Bupropion is associated with
lower rates of sexual dysfunction than SSRIs or venlafaxine,
and buspirone may also be a useful alternative®’; however, the
efficacy of these medications for PMS/PMDD is less studied
and appears to be modest. Some other management strategies
for sexual dysfunction have been reviewed,® but none have
consistent evidence of efficacy.

Intermittent administration may reduce troublesome adverse
effects compared with continuous administration, possibly owing
to lower exposure or reduced risk of development of tolerance®
although there is no conclusive evidence for this at present.
However, in support of this possibility, fewer subjects reported
treatment-emergent adverse events with luteal administration’®
than with continuous administration®® in multicenter studies
of sertraline for PMS/PMDD, although the study designs and
samples were not directly comparable and the studies were not
designed to definitively answer questions about adverse effects.
In contrast, in a randomized, double-blind, placebo-controlled
study that compared luteal-phase and continuous administration
for PMS/PMDD, adverse events that commonly diminish with
adjustment to medication were more likely to decrease in the
continuous administration group than in the luteal adminis-
tration group.”” In a study of luteal-phase administration with
fluoxetine, only decreased libido was reported significantly more
frequently with active medication compared with placebo.%
With luteal-phase administration of weekly fluoxetine, nausea,
diarrhea, and breast pain were reported significantly more often
with the drug than with placebo, possibility a result of the
higher dose used in the weekly regimen.®

Discontinuation Effects
Discontinuation symptoms have been reported after SSRI therapy
is interrupted in patients with depression. However, there have

been no reports of discontinuation symptoms in the published
studies of luteal-phase administration of SSRIs for PMS/PMDD.
A recent study specifically monitored discontinuation symptoms
with luteal-phase administration with sertraline, but none were
identified during the 3-month course of intermittent treat-
ment.”” In a secondary analysis of symptoms reported during the
first 3 days after stopping luteal-phase doses of sertraline, no
discontinuation symptoms were identified.” Possible reasons for
the absence of discontinuation symptoms in patients with PMS/
PMDD who are treated with SSRIs are the lower doses that
typify luteal-phase treatment of PMS/PMDD; the short interval
of each drug treatment (2 weeks); insufficient monitoring of dis-
continuation effects, which could be confused with re-emergence
of premenstrual symptoms; and the short course of therapy that
has been studied in PMS/PMDD (about 3 months), which may
be too brief to determine the long-term effects of medication
and discontinuation.

There is no evidence in the PMS/PMDD literature that the
likelihood of discontinuation symptoms varies among the SSRIs.
This may, in part, be a result of the absence of sufficient data
that address this question in PMS/PMDD studies, but it is also
possible that the likelihood of discontinuation symptoms is lower
in PMS/PMDD treatment for the reasons noted above. Although
claims are made that discontinuation symptoms may be less
frequent or severe with fluoxetine because of the long half-life
of its metabolite norfluoxetine, this assertion is not supported in
studies of its use in other depressive disorders, which identified
discontinuation symptoms after a longer time interval than was
consistent with its longer half-life.”! Furthermore, other factors
in addition to the half-life of the medication may effect dis-
continuation reactions, for example, the metabolism of the agent
or other elements such as anticholinergicity (e.g., paroxetine
has shown a greater propensity to produce discontinuation
symptoms than fluvoxamine, an SSRI with a similarly short half-
life).°! Nonetheless, discontinuation reactions are an important
clinical issue, particularly because they may be confused with
the re-emergence of the treated symptoms and the reinstate-
ment or expansion of drug therapy. It is clinically important to
carefully evaluate complaints of follicular phase symptoms after
stopping medication.

On the basis of limited evidence, improvement is maintained
with the long-term use of SSRIs and PMS/PMDD symptoms
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Half-life

SSRI (hr) Active Metabolite

Fluoxetine 96-144 (fluoxetine) Norfluoxetine
96-384 (metabolite)

Sertraline 26 (sertraline) Desmethylsertraline
66-80 (metabolite)

Paroxetine 17-22 None

Fluvoxamine 16 None

Citalopram 33-37 None

Cytochrome P-450 System Significantly Inhibited
(expect to see > 50% increase in plasma levels)

2C19%, 2D6", 3AT
None
2D6"

1A28, 2C19%*, 3AF
None

SSRI, selective serotonin reuptake inhibitor.

type 1C antiarrhythmics (encainide, flecainide), beta-blockers

erythromycin, lidocaine, loratadine, lovastatin, quinidine

Psychopharmacol 1996;6:273-285, 345-355.

*CYP2C19 substrates: citalopram, diazepam, hexobarbital, mephobarbital, moclobemide, tertiary amine tricyclic antidepressants, omeprazole
TCYP2D6 substrates: codeine, fluoxetine, haloperidol, paroxetine, secondary (nortriptyline, desipramine, protriptyline) and tertiary amine tricyclic antidepressants,

TCYP3A3/4 substrates: alprazolam, carbamazepine, clonazepam, codeine, diazepam, diltiazem, midazolam, sertraline, tertiary amine tricyclic antidepressants,

SCYP1A substrates: clozapine, caffeine, tertiary amine tricyclic antidepressants (amitriptyline, clomipramine, doxepin, imipramine, trimipramine), propranolol, theophylline
From Harvey AT, Preskorn SH: Cytochrome P-450 enzymes: interpretation of their interactions with selective serotonin reuptake inhibitors. Pts | and II. J Clin

return swiftly when medication is discontinued.””** The appro-
priate duration of treatment for patients with PMS/PMDD that
has responded to medication and the cost/benefit ratio of long-
term treatment are important clinical issues that warrant further
study.

Pregnancy and Breastfeeding

By definition, women being treated for PMS/PMDD are of
reproductive age and the possibility of pregnancy is a consider-
ation. Data obtained from pharmaceutical registries and SSRI
studies have shown no increased incidence of fetal teratogenic
risk during any trimester®™ and no effect on global development
in infants and preschool-aged children.”® Infant exposure to
SSRIs through breastfeeding was low in most studied cases, with
no evidence of long-term complications in exposed infants.”’
However, the small numbers studied limit definitive conclusions
about infant exposure through breastfeeding.

Drug-Drug Interactions

Drug-drug interactions (particularly with drugs metabolized by
the same microsomal system in the liver) remain as potentially
serious during intermittent therapy as when used daily. Table 2-7
provides a list of drugs that interact with specific SSRIs accord-
ing to the pathway in which they are metabolized.?®%

General Guidelines for Treating PMS/PMDD with SSRIs

The effective dosage range for treatment of PMS/PMDD with
SSRIs appears to be somewhat lower than that used in other
psychiatric disorders such as major depression or obsessive-
compulsive disorder. Many clinicians initiate fluoxetine treat-
ment at 10 mg and sertraline at 25 mg. For sertraline, there is
evidence from a large crossover study'® that the 25 mg dose is
as effective in treating the PMS/PMDD spectrum as the 50 mg
dose, using either dosing strategy. A distinctive feature of PMS/
PMDD treatment with SSRIs is the rapid response, which
occurs within 2 to 3 days in the majority of patients.5%7%71,73
It is this rapid response that makes intermittent premenstrual
dosing an effective treatment strategy.

The decision about which dosing strategy to choose for a
patient with PMS/PMDD must be individualized. Table 2-8 lists
commonly used dosage regimens. Certainly if PMS/PMDD is
complicated by another comorbid depressive or anxiety disorder,
then continuous dosing is indicated. Similarly, if the duration of
symptoms is highly variable, then continuous dosing may also be
indicated. In most patients presenting with only PMS/PMDD,
intermittent premenstrual dosing is highly effective, very well
tolerated, and likely to be the treatment of choice.

Data still are insufficient to guide physicians about the appro-
priate duration of treatment in women with PMS/PMDD who
have successfully responded to a course of SSRIs. Preliminary
studies of sertraline and fluoxetine®!"! suggest that treatment
prevention studies have not been reported for either continuous
or premenstrual dosing. It seems reasonable to recommend
occasional one- or two-cycle treatment “holidays” to permit
reassessment of the ongoing need for treatment. Premenstrual
dosing lends itself particularly well to this empirical approach.

Other Serotonergic Antidepressants

Venlafaxine

Venlafaxine increases the central activity of both serotonin and
noradrenaline (norepinephrine). Venlafaxine (50 to 200 mg/day)
was significantly more effective than placebo for mood, function,

Medication

Dosage Dosing Strategy

Fluoxetine (Sarafem) 20 mg once daily
90 mg enteric-coated

on days 14 and 7
50-150 mg once daily
20-30 mg once daily
10-20 mg once daily
37.5-150 mg twice daily

Continuous, lutea

Luteal (days 14 and 7
only)

Continuous, lutea

Continuous, lutea

Continuous

Continuous

Sertraline (Zoloft)
Paroxetine (Paxil)
Citalopram (Celexa)
Venlafaxine (Effexor)
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pain, and physical symptoms in a 4-month randomized trial in
164 women with PMS/PMDD.® Improvement was relatively
swift, with approximately 80% symptom reduction in the first
treatment cycle. Adverse events—primarily nausea, insomnia,
and dizziness—were mild and transient. There are no published
studies of luteal-phase administration of venlafaxine. It would
be important to know whether similar efficacy is maintained
with intermittent administration of this medication, which is
now available as an extended-release formulation.

Buspirone

Buspirone is a partial 5-hydroxytriptamine receptor 1A (5-HT1A)
agonist. While it can be administered in the symptomatic luteal
phase, its effect appears to be modest. Improvement of the mood
symptoms of PMS/PMDD is inconsistent, although evidence is
limited to several preliminary studies. Buspirone administration
(10 to 30 mg/day) in the luteal phase was compared with
nefazodone and placebo in a 2-month randomized, double-blind,
placebo-controlled trial with 63 PMS/PMDD subjects.?’
Response to buspirone was significantly greater than to placebo
for patients’ self-rated global improvement but did not reach
significance in any of the mood symptom scores. There were
no differences in frequency of adverse effects between the
buspirone, nefazodone, and placebo-treated groups.

In another randomized, double-blind, 3-month study of 34
patients with PMS/PMDD, buspirone (25 mg/day) administered
during the luteal phase'®? produced a significantly greater decrease
in total PMS symptoms than did placebo. However, in item
analysis only physical symptoms of aches, fatigue, cramps, and
impaired social interaction significantly improved, whereas changes
in mood symptoms did not reach statistical significance. Because
of its modest effects and its requirement for multiple daily doses,
buspirone should be limited to second-line treatment.

Clomipramine

Clomipramine is a tricyclic antidepressant (TCA) that is a potent
but a relatively nonselective inhibitor of serotonin reuptake.
Clomipramine (50 to 75 mg/day) was significantly more effec-
tive than placebo when administered during the luteal phase in a

PMS/PMDD

3-month randomized study of 29 women with PMS/PMDD.!%
Adverse events reported by more than 10% of the subjects
and more frequently with clomipramine than placebo included
dry mouth, fatigue, vertigo, nausea, headache, and constipation.
This was the first study to demonstrate that the clinical effect
of serotonergic antidepressants occurred more rapidly when
used for premenstrual syndrome than for other depressive
disorders.

Ovulation Suppression
Oral Contraceptives
Although oral contraceptives (OCs) are widely prescribed for
the treatment of PMS/PMDD, efficacy studies have shown
mixed results. In one randomized trial, a triphasic formulation
reduced physical symptoms but not mood alterations.!* In
another study comparing triphasic and monophasic regimens,
the monophasic formulation was less likely to cause mood
alterations.'%®

The major trend in the formulation of OCs over the last
40 years has been a reduction in the doses of both the estrogen
and the progestin components, and more recently, chemical
alterations of the progestins to provide fewer androgenic com-
pounds. Ethinyl estradiol doses have decreased from 100 ug
to 20 to 30 ug. The dose of the progestin component has also
decreased. All but one currently prescribed OC still contains a
progestin derived from 19-nortestosterone. Table 2-9 summarizes
the pharmacologic profile of progesterone, 19-nortestosterone,
and a new progestin derived from spironolactone called
drospirenone. Drospirenone has antiandrogenic and anti-
mineralocorticoid activity.'” One 6-month open-label study of
drospirenone and ethinyl estradiol (30 pg) in 326 women with
PMS/PMDD showed significant decreases in negative affect,
water retention, and appetite.107

Numerous health advantages are afforded by OC intake. The
OCs provide effective, reversible contraception but also have
other known benefits including prevention of bone loss and
decreased risk for ovarian and endometrial cancer, anemia,
abnormal uterine bleeding, pelvic inflammatory disease, as well
as complications of unplanned pregnancy, such as ectopic

Progestins Progestogenic
Progesterone
Drospirenone
Norgestimate™
Levonorgestrel
Desogestrel
Norethindrone
Cyproterone acetate’

+ o+ o+ o+ o+ o+

Antiandrogenic

(+)

Pharmacologic Activity*

Antimineralocorticoid Androgenic

ar =
e =

TEE T

=

TMetabolized to levonorgestrel-3-oxime and levonorgestrel.
Not available in the United States.

*+, distinct effect; (+), negligible effect at therapeutic doses; —, no effect.

From Fuhrmann U, Krattenmacher R, Slater EP, et al: The novel progestin drospirenone and its natural counterpart progesterone:
biochemical profile and antiandrogenic potential. Contraception 1996;54:243-251.

29



Section 1

30

Ambulatory Office Practice

pregnancy and molar gestation. The most bothersome physical
side effects of OCs are bloating and breast tenderness, and these
symptoms are at least in part attributable to water retention,
probably related to their estrogenic component.

Current evidence suggests that OCs should be considered if
symptoms are primarily physical but may not be effective if
mood symptoms are more prevalent. More controlled studies
are needed to evaluate the efficacy of antiandrogenic progestins,
such as drospirenone. Studies are also needed to determine
whether continuous OCs are more likely to ameliorate pre-
menstrual symptoms.'%®

Transdermal Estradiol

High-dose transdermal estradiol 200 ug provided via patch can
prevent ovulation and reduce symptoms of PMS/PMDD.!?
However, this high-dose estrogen therapy with cyclic low-dose
progestin supplementation for the last 7 days of the cycle has not
been clearly demonstrated to eliminate the risk of endometrial
hyperplasia associated with estrogen administration.

Progesterone

Historically, natural progesterone has been one of the most
commonly employed therapies in women with PMS/PMDD,
but careful scientific scrutiny has not supported an overall
benefit of this hormone when compared with placebo, whether
administered as a vaginal suppository!'® or as oral micronized
progesterone.!’!' Evidence from a large, placebo-controlled
study,''! as well as a recent meta-analysis,''> suggests that
micronized progesterone has no efficacy in the treatment of

PMDD.

Danazol

The synthetic steroid danazol appears to reduce affective and
physical symptoms of PMS/PMDD!!3; however, its practical use
is limited by the need for concurrent administration of a reliable
contraceptive method. At 200 mg/day dosage, ovulation and thus
conception are still possible, and danazol can cause virilization
of the fetus. Doses sufficient to inhibit ovulation (600 to
800 mg/day) have been associated with undesirable side effects,
including weight gain, mood changes, and acne.'?

Gonadotropin-Releasing Hormone Agonists

Improvement in PMS/PMDD symptoms with gonadotropin-
releasing hormone (GnRH) agonists has been reported in the
majority of well-designed studies''*!!> but not in all of them.!!'®
Like oral contraceptives, GnRH agonists appear to be less effec-
tive in treating affective symptoms than physical symptoms in
PMS/PMDD.!""* The hypoestrogenic side effects and cost of
GnRH agonists limit their usefulness except in severe cases of
PMS/PMDD unresponsive to other treatment. Oral contra-
ceptives may provide a safer means of inhibiting ovulation and
reducing physical symptoms in PMS/PMDD patients.

If GnRH agonists are to be used for more than a few months,
bone loss becomes a concern. The most commonly used approach
is add-back estrogen therapy (with progestin if indicated). Add-
back therapy also may result in return of symptoms, although
studies are limited and sometimes confusing. In a double-blind,
placebo-controlled study, both estrogen add-back therapy alone
and progesterone therapy alone were associated with significant

recurrence of symptoms.!'” Another small, rigorous study
evaluated eight women with PMS. Administration of the GnRH
agonist resulted in an improvement of approximately 75% in
luteal-phase symptom scores. The addition of estrogen as well as
progesterone was associated with worsening symptoms, but a
similar worsening also was seen with placebo.!'® If hormone
therapy results in a return of symptoms, alendronate should be
considered for osteoporosis prevention.

Bilateral Salpingo-Oophorectomy

The final treatment option for women with severe PMS/PMDD
symptoms and no response to other therapies is permanent sup-
pression of ovulation through bilateral salpingo-oophorectomy.
Bilateral ovariectomy with hysterectomy was highly effective
in permanently eliminating symptoms of PMS/PMDD in two
studies.®®!!” However, surgery for PMS/PMDD is controversial
because it is irreversible. It is associated with morbidity and
mortality, and the resulting hypoestrogenemia must be addressed
to prevent long-term complications. This approach should be
reserved for those severely affected patients who meet strict
diagnostic criteria and who do not respond to any potentially
effective therapy other than GnRH agonists.'?’ These limitations
are critical, because a major cause of therapy failure with any of
the described treatments is an incorrect diagnosis of PMS/
PMDD. It is advisable to perform a diagnostic trial with an
agonist for a minimum of 3 months to determine whether
oophorectomy will be effective. An additional advantage to
extended use of an agonist is the opportunity to assess the
woman’s tolerance for estrogen replacement therapy.

Other Medications

Alprazolam

Alprazolam, a benzodiazepine, has been studied in PMS/PMDD
with some!'"!"1217123 byt not all reports'?* indicating greater
improvement with alprazolam compared with placebo. Study
dosages ranged from 0.25 mg twice daily to 0.5 mg three times
daily, administered during the luteal phase. A benzodiazepine
such as alprazolam, with its swift onset of action and short half-
life, lends itself to the treatment of luteal-phase symptoms, but
the problems of dependence and tolerance that occur with
benzodiazepines require careful diagnosis and monitoring with
ongoing use. One study found no withdrawal symptoms when
alprazolam administration was strictly limited to the luteal
phase in patients clearly diagnosed with PMS/PMDD.'? Never-
theless, patients whose symptoms are not strictly limited to the
premenstrual phase and patients who are at risk for addiction
are not appropriate candidates for this class of medication.
Benzodiazepines may also be sedating and worsen symptoms in
patients who are depressed. Conversely, alprazolam may be useful
if agitation and anxiety are the primary premenstrual symptoms.
The modest efficacy of alprazolam shown in the studies of
PMS/PMDD, coupled with the potential for physical depen-
dence and withdrawal, makes this drug a second-line treatment

for PMDD.

Nonsteroidal Anti-Inflammatory Drugs

Few studies of nonsteroidal anti-inflammatory drugs (NSAIDs)
were identified. On the whole, studies of mefenamic acid!?6-13°
and naproxen sodium'®! provide insufficient data to determine
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effectiveness, but NSAIDs are considered to be potentially
useful, practical, and of low risk.

Spironolactone

Because complaints of fluid retention are common in the luteal
phase, diuretic therapy has been advocated. No evidence exists
that thiazide diuretics are of benefit. Spironolactone, an aldos-
terone antagonist with antiandrogenic properties, is the only
diuretic that has been shown to be of benefit in PMS/PMDD.
Several randomized, double-blind, placebo-controlled trials
have shown a significant reduction in somatic and affective
complaints.!3*713¢ Usual dosage in most studies is 100 mg/day in
the morning during the 14-day luteal phase. However, not all
reports evaluating spironolactone for PMS/PMDD have shown
benefit.

TREATMENT GUIDELINES

The treatment guidelines presented in Table 2-10 emphasize
the availability of multiple treatment options and the need for
reassessment following initiation of therapy. Any first-line treat-
ment or combination of first-line treatments is considered appro-
priate for the management of PMS/PMDD. First-line options
include nonpharmacologic treatments (exercise, diet modifi-
cation, sleep hygiene, stress reduction, and patient education),
psychotropics (SSRIs and venlafaxine), and other pharmacologic
therapies (calcium, NSAIDs, and transdermal estradiol com-
bined with oral progestin).

Once treatment is initiated, reevaluation should include
measurement of luteal-phase symptoms using a standardized
instrument. Failure to achieve a 50% or greater reduction in
symptoms and either a resolution of interference with daily
activities or the conclusion by the patient and clinician that
overall the symptoms are at least moderately improved should
lead to a modification in the management strategy.

Treatment First Line
Exercise

Diet modification
Sleep hygiene
Stress reduction
Patient education

Nonpharmacologic

Herbal products

Second Line

Cognitive-behavioral therapy (CBT)

Dietary supplements Calcium Magnesium
Vitamin E
Vitamin Bg
Psychotropics Fluoxetine Fluvoxamine
Sertraline Buspirone
Paroxetine Clomipramine
Citalopram Alprazolam
Venlafaxine
Other pharmacologics Estrogen patch Oral contraceptives Progesterone
NSAIDs Danazol Ovariectomy

GnRH agonists
Spironolactone

Chasteberry
Black cohosh

PMS/PMDD

Second-line treatments should be considered only for indi-
viduals who have failed to respond to various combinations of
first-line options, as they tend to be less efficacious or impractical
or to have significant potential side effects. Second-line treat-
ment options include nonpharmacologic treatments (cognitive-
behavioral therapy), psychotropics (fluvoxamine, buspirone,
clomipramine, and alprazolam), other pharmacologic treatments
(oral contraceptives, danazol, GnRH agonists, alprazolam, and
spironolactone), and herbal products (chasteberry and black
cohosh).

Evening primrose oil and progesterone are not recommended
because there is no evidence to prove that they are effective.
St. John'’s wort is not recommended primarily out of concern for
potential drug interactions.

Bilateral ovariectomy with hysterectomy is highly effective in
permanently eliminating symptoms of PMS/PMDD. However,
because of the extreme nature of this treatment method, it is
recommended only in the most recalcitrant of cases when future
fertility is not an issue. It is possible that the sudden change in
hormonal milieu associated with surgical menopause could also
be a trigger for mood problems in vulnerable women.

FURTHER RESEARCH

Because SSRIs are first-line therapy for severe premenstrual
symptoms that require medical management, most research
questions pertain to this class of agents. Whether SSRIs remain
effective when used as long-term maintenance treatment is a
major question that warrants further study. It is particularly
important to determine whether the long-term use of intermittent
administration differs from long-term continuous administration.
The rate and extent of which symptoms return after stopping
medication for one or more menstrual cycles is not clear.
Another unanswered question is whether SSRIs with
longer half-lives (e.g., fluoxetine) provide ongoing, rather than

Not Recommended

St. John’s wort
Evening primrose
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intermittent, medication effects and whether such medications
enable a swifter adjustment to adverse events than do short
half-life medications when intermittently administered. Whether
SSRIs with short half-lives (e.g., paroxetine) are more likely to
manifest discontinuation symptoms, as has been observed in the
treatment of major depressive disorder, remains in question
although there is no evidence for this in currently available
studies of paroxetine in the treatment of PMS/PMDD.

Another major gap in our knowledge of the treatment for
PMS/PMDD is availability of data to guide the treatment of
patients whose symptoms do not respond to SSRIs. Whether
such patients will respond to anxiolytic or other classes of medi-
cation that have been studied for PMS/PMDD is not known.
The treatment of PMS/PMDD with comorbid conditions also
has not been studied and lacks guidelines. Predictors of response
to SSRIs or other treatments for PMS/PMDD have not been
identified.

Finally, the role of newer OCs with antiandrogenic properties,
and continuous dosing of OCs, require further study. More
research is necessary on nonpharmacologic treatments. The role
of cognitive functioning in PMS/PMDD and the efficacy of
cognitive therapy have been suggested, but data are sparse.
Exercise provides promising preliminary data and warrants more
investigation.
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KEY POINTS

* The physiologic condition of the woman is more important
than her chronologic age.

e Listening to what is said by the patient helps derive the
maximum benefit for her.

* The periodic assessment guidelines in Table 3-1 are essential
in evaluating women 65 years of age and older.

The word geriatric is derived from Greek words geras meaning
old age and iatrike meaning surgery or medicine. Thus, it pertains
to the aged or their characteristic afflictions. Gerontology is the
study of normal aging, whereas geriatrics is the medical study of
the physiology and pathology of old age. Geriatric gynecology
includes preventive care for and diagnosis and treatment of
illnesses and disabilities in older women. Interest in this medical
field intensified after World War II. The first issue of the journal
Geriatrics appeared in 1945.

Stenchever' coined the word gynogeriatrics in a 1997
editorial focusing on health maintenance by paying attention to
screening for acute and chronic illnesses in women over the age
of 65. No one to date has identified a specific age when this
period of life begins. Many use the age of 65, since this is the
eligible age for Medicare, Social Security payments often begin,
and retirement may occur. However, the age of 65 is arbitrary
because the genetic background of an individual is more
important in determining the impact of disease processes with
aging than is a specific age limit.

The Committee on Gynecologic Practice of the American
College of Obstetricians and Gynecologists (ACOG) outlined
what should be emphasized as part of the periodic assessment of
women over 65 years of age,? as modified in Table 3-1. This is an
excellent guide to what should be covered and accomplished
during a patient’s initial and follow-up visits. There is a mixture
of primary and specialty care, which typifies how a gynecologist
should practice the specialty in an office setting.

DEMOGRAPHICS

At present, the expected life span for a woman is around
80 years, almost double what it was at the beginning of the
20th century. Whether the increase occurred owing to genetic
predisposition or better nutrition and environmental conditions,
or to a combination of these and other factors, is undetermined.
The population of developed countries such as the United
States is graying. The physician must become familiar with the
aging process in order to provide good health care for those

rapidly gaining entrance to the geriatric population. By the
year 2050 it is estimated that 25% of the U.S. population will
be over age 65.

PHYSIOLOGY OF AGING

A person’s physiologic condition is more important than
chronologic age because the former monitors how the body
reacts to both internal and external stimuli. Most older persons
maintain adequate though diminished reserves. As a person ages,
there is a generalized functional decline with subsequent physio-
logic changes. These affect multiple organ systems and may
result in a decreased response to inflammatory diseases, probably
owing to lowered immune response, diminished neuroendocrine
response to stimuli, and inability to maintain homeostasis.

Visual impairments are frequently encountered as a result of
loss of visual acuity secondary to conditions such as cataract,
diabetic retinopathy, glaucoma, macular degeneration, and
retinal degeneration. Hearing impairment is due to diminished
ability to discriminate frequency changes and to delays in the
processing of auditory messages.

The cardiovascular system loses the elasticity of its blood
vessels secondary to intimal thickening, and hypertrophy of
smooth muscle cells occur, leading to decreased blood flow to
the heart, gastrointestinal tract, kidneys, liver, and brain. There
is an increase in the systolic component of the blood pressure,
whereas the diastolic component remains the same or slightly
decreases. Orthostatic hypotension is more common and can
result in syncope and falls.

The respiratory system experiences a loss of lung elasticity
resulting in a decrease in vital capacity and expiratory rates. The
cough reflex is less vigorous, which may lead to a decrease in the
evacuation of mucous secretions. As a result, older individuals
are more susceptible to pulmonary infections such as pneumonia
and influenza, thus the emphasis on annual influenza vaccination
and the one-time administration of pneumococcal vaccine after
age 65. According to the University of Michigan Immunization
Clinic, the latter should be repeated after 5 years if the patient
develops a chronic illness or debilitating disease.

The gastrointestinal tract loses motility. Dentition and
mastication decrease, hepatic clearance is diminished, and the
coordination required in swallowing is reduced. Therefore,
there is less absorption of nutrients. Constipation may result,
especially when activity is curtailed or in conjunction with poor
nutritional habits. Fecal incontinence also can occur and causes
much embarrassment.

The renal/urinary system is characterized by a decrease in
kidney mass, loss of nephrons, and a decrease in creatinine clear-
ance although creatinine levels remain in the normal range. The
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bladder capacity is diminished and urinary frequency is a common
sequela. The intake of cranberry juice will reverse diminished
urine acidity. Calcium absorption is decreased as is vitamin D
hydroxylation. The various forms of incontinence are listed in
Table 3-2 and discussed in urogynecology sections of this book.

The pelvic floor is prone to relaxation, which may result
in uterine prolapse, cystocele, rectocele, and enterocele. The
production of moisture by the mucosal lining of the vagina is
enhanced by coital activity. Sexual function may decrease, but
most women with a partner still enjoy the closeness provided

Stress

Urge

Overflow

Functional

Mixed

Transient (temporary, due to infection or medication)

by holding hands, caressing, and kissing or the intimacy of
intercourse.

The musculoskeletal system is characterized by a loss in
muscle mass, osteoarthritis, osteopenia, and osteoporosis. Lean
body mass decreases and total body fat increases.

Counseling should include discussions about appropriate exer-
cise, adequate nutrition, and supplements such as calcium and
vitamin D when indicated, the latter being especially necessary
in areas with inadequate sunshine or for women in nursing
homes unable to partake in outdoor activities.

Central nervous system changes are highlighted by a decrease
in memory, cognition, and attention deficits. Anxiety, confusion,
and depression are not uncommon and may lead to aggression,
fearfulness, overcompliance, or withdrawal. Changes in affect
and cognition, decreased involvement in the basic activities of
everyday living, gait disorders or a tendency to fall, and a lessened
desire to partake in activities that require the use of instruments
occur as one ages.

The endocrine system is characterized by diminished thyroid
function and a slight increase in fasting glucose levels. The
former should be evaluated yearly.

Healing takes longer because of physiologic changes that
decrease the body’s response to injury. Aging skin is result of
both intrinsic (time elapsed) and extrinsic (sun, smoking,
deficient nutrition) factors, which lead to declining epidermal
cell repair. The accompanying loss of elastin and collagen in the
dermis leads to laxity of the overlying epidermis, wrinkling, and
eventually to dermatitis and skin breakdown even with minor
trauma.

The main causes of morbidity in women over 65 years of age
are listed in Table 3-3.2

The leading causes of mortality in women over 65 years of
age are given in Table 3-4.2
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COMMUNICATION

To establish rapport, the physician has to develop both verbal
and nonverbal communication skills. The physician must
become a good listener to derive the most benefit from talking
with patients. To do so requires a quiet, neutral setting. It is
preferable to be face to face, without anything in between.
Sitting behind a desk implies a superior attitude or authority.
The discourse should remain focused and the time spent
uninterrupted in order to maximize attention. An unemotional,
undemonstrative, neutral attitude enhances the stature of the
listener, exhibits support, and creates the trust needed to
proceed with medical interventions when indicated. Remember
that a person cannot learn anything while talking!

Seventy-six percent of a diagnosis comes from a properly
taken history (listen to what the patient tells you and watch her
body language), 12% from an appropriately performed physical
examination (physical diagnosis is an extremely important com-
ponent in the evaluation of a patient), and 12% from laboratory
or ancillary studies.?

HISTORY

The physician must be diligent in assessing the patient’s current
and past medical and surgical history. The review of systems
should be specific, with directed questions such as “do you have
diabetes?” The importance of the family history cannot be
overemphasized. As the author has often stated, “you have to
pick the right parents,” meaning that much of what happens to
a person is genetically determined. This aspect will be better
clarified when personal genomes have been determined.

The nutritional status of the individual must be determined,
as well as what may be needed to round out a person’s diet.
Nutritional requirements are not met by those who partake of
only one meal a day. The best source of nutrients still is food,
although supplements may be needed.

Daily activities and exercise should be explored and the latter
encouraged when indicated. Medications the person is taking
should be documented, side effects discussed, and interactions
with proposed additional drugs evaluated. Micromedix Healthcare
Services on the Internet and The United States Pharmacopeial
Drug Information for the Health Care Professional are good
resources for such information. The physician should also ask

Geriatric Gynecology

about the use of tobacco, alcohol, and over-the-counter or street
drugs in order to help stop their intake.

The possibility of domestic and elderly violence or abuse
should be evaluated. Abandonment, financial exploitation, and
neglect are frequently encountered, especially in women who
are living alone. Emotional, physical, and sexual abuse must be
addressed during history taking.

Malnutrition, dehydration, hypothermia, hyperthermia,
decubitus ulcers, general health deterioration, lack of hygiene,
and misuse of medications are all problems that may be
encountered.

PHYSICAL EXAMINATION

The height, weight, and blood pressure should be recorded
yearly. The first indication of loss of bone mass, osteopenia, and
eventually osteoporosis is decreased height. Have a height scale
chart attached to a wall in your office or clinic so that actual
height can be determined. The height measurements attached
to weight scales are inaccurate. A thorough physical examination
should be performed and recorded and is essential to the
primary care evaluation of the patient.

LABORATORY TESTING

The guidelines listed in Table 3-1 should be followed, with a
Papanicolaou (Pap) smear and mammography performed on a
yearly basis, although some suggest that this may not be neces-
sary. In late 2003, a 65-year-old in a monogamous relationship
for 25 years, with 15 consecutive years of negative Pap smears,
had a report of a low-grade intraepithelial lesion (LGSIL) and
subsequent human papillomavirus (HPV) testing positive for
types 16, 18, and others (high risk). Because the sixth is the
second most common decade in which to find abnormal Pap
smears and cervical lesions, since 25% of cervical cancer occurs
after age 65,* and because of the preceding case, the author still
performs yearly Pap smears until age 75.

A cervical Pap smear may be reported as abnormal or with
too few cells to evaluate if there is estrogen deficiency. Type-
specific HPV testing enables the clinician to properly triage
patients with abnormal Pap smears for further evaluation.

A woman should still perform breast self-examination if
culturally acceptable. The advice to not do so is based on the
lack of finding a benefit in a randomized controlled trial per-
formed in China. Whether this finding is applicable to white and
African American women in the United States, where there is
a higher incidence of breast cancer than in Asia, is unclear.
Mammography may be performed 6 months after the woman’s
office visit and breast examination, thereby giving her two breast
evaluations per year, 6 months apart.

IMMUNIZATIONS

In addition to one-time immunization with the pneumococcal
vaccine, the yearly need for the influenza vaccine, and the
tetanus-diphtheria booster every 10 years, patients who
frequently travel are encouraged to receive hepatitis A (two
doses) and hepatitis B (three doses). The hepatitis A infections
that occurred in November 2003 in more than 500 people
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eating tainted green onions from Mexico emphasizes the need
for protection secondary to consumption of imported foods.

FREQUENTLY ENCOUNTERED CONDITIONS

Estrogen Deficiency

Hot flashes (hot flushes) are one of the symptoms of estrogen
deficiency. The etiology of hot flashes is undetermined. Many
women who were placed on hormonal therapy to relieve this
symptom and discontinued it as a result of reports from the
Women’s Health Initiative had recurrences and needed to be
re-placed on estrogen therapy. The oldest woman reporting
such problems in the author’s practice was 73. The use of alter-
native and complementary medicines such as herbal products,
phytoestrogens, and soy, to date in the majority of randomized
controlled trials, have not been more effective than placebos in
relieving hot flashes, and no long-term data support their use to
prevent Osteoporosis.5

After menopause, estrogen deficiency can be a frequent cause
of discomfort with intercourse. The epidermis of the vulva thins,
making the labial folds less prominent. Elastic fibers decrease,
and hair thins. There is a loss of elasticity in the rugal folds of
the vagina, which can appear shiny or slightly reddened. The
vaginal pH rises from below 4.5 to above 6.5, and the rate of
production and volume of vaginal fluid is reduced. Déderlein
bacilli are diminished. The genital tissues become atrophic, and
fissures or ulcerations can occur. Symptoms of genital atrophy
include the feeling of burning, dryness, irritation, soreness, and
tightness. Dyspareunia, especially on insertion of the penis or
with deep thrusting, and postcoital spotting can occur.

Local therapy with estrogen creams (e.g., Premarin or
Estrace vaginal creams) or estrogen vaginal rings (Estring),
releasing estrogen in a measured amount daily, are effective in
restoring tissues to a premenopausal state. Advise the patient to
use estrogen cream after intercourse to decrease absorption of
estrogen by the skin or genitalia of her partner. Vaginal lubricants
such as Astroglide, Gyne-Moistrin, K-Y Jelly, Lubrin, Moist
Again, Replens, Surgilube, Today Personal Lubricant, and Vagisil
counteract vaginal dryness and thereby reduce the incidence of
dyspareunia. Some women prefer to use virgin olive oil.

Androgen supplementation for women as they age is still
controversial, mainly because of lack of data derived in a
scientific fashion to prove its efficacy in enhancing sexual
responsiveness. It has long been thought that androgen supple-
mentation in a woman enhances her feelings of well being. The
need for libido-enhancing medications for women is important
because such items are supplied to their male partners.

The use of DHEA, DHEAS, and melatonin have not been
proved to be beneficial.

Selective estrogen receptor modulators (SERMs) are being
developed and most likely will replace many items in current
use for hormone therapy in postmenopausal women.

The future preferred avenue for hormonal therapy will be
through the vagina. The use of the tampon has desensitized
women to the use of medications intravaginally.

Vaginitis
Women with symptomatic vaginal discharge are frequently seen
by their health care providers. Atrophic vaginitis is characterized

by a watery discharge, as opposed to the characteristic
malodorous white-to-yellow discharge of bacterial vaginosis, the
white cottage cheese-like discharge of candidal infections, and
the yellow-to-green frothy discharge of trichomoniasis. The last
is rarely seen in postmenopausal women. Candidal infections
should alert the health care provider to the patient’s use of anti-
biotic or immunosuppressive agents, or the presence of diabetes
or human immunodeficiency virus (HIV).

The vaginal pH should be checked in patients complaining of
vaginal discharge. The proper area to obtain the pH is the upper
lateral third of the vagina. Microscopic examination of the
secretions should be performed with both saline and potassium
hydroxide. This helps distinguish among the various forms of
vaginitides encountered.

Atrophic vaginitis results from the lack of estrogen or is
secondary to the intake of antiestrogenic medications. Symptoms
may include vaginal discomfort and dyspareunia. The epithelium
is thin and friable and may bleed after minimal trauma (e.g.,
intercourse or vaginal or speculum examination). Small epithelial
tears, erosions, or ulcers may be noted. Concomitant capillary
fragility results in punctuate hemorrhages or hemosiderin deposits.
Cell maturation from parabasal to superficial cells does not occur.
On microscopic examination, numerous white blood cells are
noted in the thin watery discharge, making Pap smear evaluation
difficult to interpret. Vaginal estrogen cream will thicken the
epithelium, and the maturation of parabasal to intermediate and
subsequently to superficial squamous cells will recur. Occasionally
a woman on adequate exogenous estrogen therapy, given either
orally or transdermally, will still have atrophic vaginal epithelium.

Proper perineal hygiene should be emphasized, including
wiping from front to back to exclude rectal organisms from
the vulva and vagina, wearing 100% cotton underwear, and
discontinuing the use of abrasive soaps or laundry detergents,
scented vaginal products, and occlusive sleepwear, which keeps
the vulvar area moist at night.

Vulvar Conditions

Lichen sclerosus is the next most frequently encountered vulvar
condition after atrophy and is typified by whitening of the
epidermis. Microscopically, a thin keratin layer, loss of the rete
pegs, and thinning of the dermal layer are noted, although
hyperkeratosis may be present secondary to scratching. Various
treatment regimens are utilized for vulvar lichen sclerosus.

Generally, a class 1 topical corticosteroid ointment such as
clobetasol propionate 0.05% twice a day for 1 month, then once
a day for 2 months, is prescribed. This may be followed by the
daily application of a less potent corticosteroid such as 0.1%
triamcinolone acetonide ointment (a class 4 topical corticosteroid)
with a gradual reduction in strength and frequency. Some health
care providers prefer to prescribe a class 1 corticosteroid on an
as-needed basis after the first 3 months of use.

There should be increased surveillance for vulvar carcinoma
(Fig. 3-1). Any lesion that appears thickened, with ulcerations
or increased punctation and vessel ingrowth, irregular borders,
and increased pigmentation should be sampled by biopsy to rule
out vulvar intraepithelial neoplasia, invasive squamous cell
carcinoma, melanoma, and Paget’s disease.

Sixty-five percent of vulvar cancers occur in the elderly.®
Brown spots (lentigines) must not be confused with melanomas,
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Figure 3-1 Small carcinoma of the left vulva that is less than 2 cm
in size. (From DiSaia PJ, Creasman WT: Clinical Gynecologic Oncology,
6th ed. St. Louis, Mosby, 2002, color plate 81.)

and if the distinction is unclear, a biopsy specimen with adequate
margins should be studied. Other suspicious skin lesions should
be excised under local analgesia.

A woman may become more susceptible to recurrence of
herpes virus and HPV infections or to HIV because of the
decrease in responsiveness of her immune system.

Urinary Tract Conditions

A urinary tract infection is due to bacterial invasion of the
urothelium. It presents with the classic symptoms of frequency,
urgency, and dysuria, associated with microscopic evidence of
pyuria and bacteruria. A clean-catch urine culture aids in
determining the antimicrobial agent with the best sensitivity to
eradicate the offending organism. Elderly women are more
susceptible to urinary tract infections; if left untreated, they
may be a source of bacteremia. For those with recurrent cystitis,
emphasis should be placed on proper perineal hygiene, as
previously discussed.

Fever and flank pain are suggestive of a kidney infection (i.e.,
pyelonephritis). Hematuria is associated with some urinary tract
infections but is more likely present with kidney or ureteral
stones.

Urethritis is rare. A history of dribbling may signal a urethral
diverticulum. A caruncle is an eversion of the urethral mucosa
at the orifice of the urethra. It is a frequent finding in elderly
women and requires no therapy.

Other Conditions

Urinary and rectal incontinence are frequently encountered, and
to a lesser extent cystocele, rectocele, and enterocele. The reader
is referred to the chapters on urogynecology for discussions of
pelvic floor support, alterations in urinary bladder and rectal
functions, and appropriate therapies. However, surgery can be
obviated in some estrogen-deficient patients by the use of
vaginal estrogen plus Kegel exercises. Women who are not
candidates for surgery, usually because of the anesthetic risk in
associated chronic medical conditions, can be fitted with an
appropriate pessary. For further information on indications for
use, types available, and complications of pessaries, please refer
to the article by Bash.’

Geriatric Gynecology

The woman’s views concerning sexual matters should be
explored. Reticence to do so usually implies that the medical
caregiver is uncomfortable discussing sex despite the importance
of this subject to many women as they age. Moreover, male
libido-enhancing agents have stimulated greater demands on the
older woman by her male partner. There is an urgent need to
develop a corresponding female libido-enhancing agent.

CONCOMITANT CONDITIONS

Osteoporosis is covered in Chapter 1.

Cancer is worrisome to many women in their waning years.
Therefore, appropriate screening (see Table 3-1) should be
undertaken for the more common cancers (breast, colon, and
genital tract, which includes the cervix, endometrium, ovaries,
vagina, and vulva).

Cardiovascular changes occur with aging, and the signs of
impending myocardial infarction in a woman are more subtle
than those in men. Therefore, evaluation of cardiac status by an
internist is often indicated. Death due to heart disease leads all
other causes of death in women by tenfold.

Sinusitis and upper respiratory conditions are not infrequent
complaints, especially during the winter months, and should be
treated accordingly.

Lung cancer in present or past smokers must be sought for
those with a chronic cough.

Gastrointestinal complaints can be evaluated. Indigestion and
abdominal discomfort are common, and these symptoms must
be evaluated to rule out a cardiac condition or pneumonia.

Gait disturbances, incontinence of urine, malnutrition,
osteoporosis, and sleep disturbances often generate an office
visit. Since seniors are more sensitive to medications for pain
and sleep, the minimal effective dose to obtain the desired
result should be prescribed.

Persistent adenopathy, fever, night sweats, and weight loss
should alert the physician to the possibility of lymphoma or
leukemia.

Changes in mentation, including delirium, dementia, and
depression, must be recognized. Often, these conditions are
secondary to malnutrition or substance abuse and are associated
with gait disturbances.

OFFICE PROCEDURES

The physical examination can be augmented by in-office
procedures including, when indicated, colposcopy; endocervical
curettage; cervical, endometrial, vaginal, and vulvar biopsy; and
transvaginal ultrasound. Office transvaginal ultrasound is com-
plementary to the pelvic and rectal examinations. Transvaginal
ultrasounds allow visualization of endometrial stripes and masses
felt, such as leiomyomata and ovarian enlargement. Rarely does
an endometrial stripe of 5mm or less indicate intrauterine
disease. Office sonohysterograms help determine uterine intra-
cavitary polyps and leiomyomata. It is important to remember
that tamoxifen therapy can induce hyperplasia of the endo-
metrium and endometrial polyps.

Any woman exhibiting postmenopausal bleeding must
undergo appropriate evaluation including endometrial sampling.
Forty-five percent of endometrial cancers occur in the elderly.’
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Abdominal discomfort may occur secondary to hematometra
or hydrometra, secondary to cervical stenosis, and although
rare, tubal carcinoma must also be ruled out if there is fluid
discharge. If needed, paracervical block and subsequent dilation
of the cervical canal can be performed to enhance outpatient
endometrial biopsy, and the use of a nonsteroidal analgesic
1 hour prior to the procedure helps diminish the cramping
associated with the procedure.

Transvaginal ultrasound is helpful in the evaluation of adnexal
masses. Forty-three percent of epithelial ovarian carcinomas
occur in the elderly.” The majority of unilocular ovarian cysts
having a diameter of less than 5 cm in postmenopausal women
are benign. Expectant management can be advised if there is
no increase in the ovarian cyst diameter and the serum CA 125
concentration remains normal.” Persistent adnexal masses
greater than 5 cm should be evaluated surgically.

Nipple discharge should be sampled for cytologic screening.
Breast aspiration can be performed in the office after proper
training, or women requiring this procedure can be referred to a
breast care specialist.

ADDITIONAL PREVENTIVE CARE

Senior citizens are more sensitive to medications, especially
those for pain and sleep. The minimal effective dose to obtain
the desired result should be prescribed.

Adverse drug reactions are not infrequent in those taking
multiple medications, and the central nervous system and
gastrointestinal tract manifestations are listed in Table 3-5.1°
The physician should review all the medications that a woman is
taking and ensure that she knows the proper dosage for each.
Drug interactions can be identified, and she can be informed of
possible side effects.

The functional status should be ascertained (i.e., activities of
daily living). These include the ability to bathe, dress, prepare

Gastrointestinal Tract

Central Nervous System

Symptom Possible Cause Symptom Possible Cause
Confusion Narcotics Anorexia Antidepressants
Drowsiness Antidepressants Constipation Narcotics
Restlessness  Theophylline Diarrhea Antibiotics
Nausea Various medications

From Nardo LG, Kroon ND, Reginald PW: Persistent unilocular ovarian cysts in a general
population of post menopausal women: is there a place for expectant management? Obstet
Gynecol 2003;102:589-593.

meals, eat, take medicine, ambulate, urinate, and defecate.
A review of systems, physical assessment, support systems, and
vaccination history should all be evaluated. Pertinent laboratory
and radiologic imaging studies are ordered as needed.

Advanced directives, available systems of care, living wills,
and end-of-life care needs should be discussed well in advance
of the development of adverse conditions and are explained
by Finnerty and colleagues for the primary care obstetrician/
gynecologist.!!

All women over the age of 65 should have access to compre-
hensive and, at times, multidisciplinary geriatric care. Therefore,
the physician needs to be aware of the social and community
resources available for caring for the aging woman.

Clinical experience will help the physician make decisions.
Every patient is different, and each may respond differently to
a particular therapy.

Know your limitations. Make referrals to those who have more
experience with medical conditions that you are uncomfortable
evaluating and treating. This is particularly important for
gynecologists as the attempt is under way to define and integrate
primary care and specialist activities.
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KEY POINTS

* Chronic pelvic pain is a common disorder in women, with
an estimated prevalence of 4%.

* Disorders of the gastrointestinal, urologic, and
musculoskeletal systems are at least as common as
reproductive system disorders in women with chronic pelvic
pain.

* Chronic pain differs from acute pain in that it serves no
known biologic function and frequently is a diagnosis, not a
symptom.

* Chronic pelvic pain may be treated in a disease-specific
manner or in a pain-specific manner; in many women it is
more effective to treat both specific diseases (e.g.,
endometriosis) and pain.

A thorough history and physical examination are crucial in the
evaluation and treatment of women with chronic pelvic pain.

EPIDEMIOLOGY

Chronic pelvic pain is a far more common affliction of women
than is generally recognized. One study from the United Kingdom
found a prevalence of 3.8% in women age 15 to 73. This was
higher than the prevalence of migraine (2.1%) and was similar to
that of asthma (3.7%) and back pain (4.1%).! Similarly a study
in Seveso, Italy, found that 4% of all women had moderate to
severe, noncyclic pelvic pain.> A U.S. study using telephone
polling suggested a higher prevalence. It found that 15% of
women reported pelvic pain, with a mean average pain score of
5 (on a 0 to 10 scale), and 4% had pain severe enough to cause
them to miss work.? This study estimated that 9.2 million U.S.
women suffer from chronic pelvic pain.

Chronic pelvic pain is the indication for 12% of all
hysterectomies and more than 40% of gynecologic diagnostic
laparoscopies. It is estimated that direct and indirect costs of
chronic pelvic pain in the United States are over $2 billion per
year.® At an individual level, chronic pelvic pain frequently leads
to years of disability and suffering, with loss of employment,
marital discord, and divorce, as well as numerous untoward and
unsuccessful medical interventions. Clearly, pelvic pain is an
important issue in the health care of women.

Chronic pelvic pain may be defined as nonmenstrual pain of
6 or more months’ duration that localizes to the anatomic pelvis,
anterior abdominal wall below the umbilicus, or the lumbosacral
back and causes functional disability or requires medical or
surgical treatment. This definition excludes vulvar pain and the
cyclical pain of dysmenorrhea. These exclusions are somewhat

arbitrary. In fact, women with chronic pelvic pain often have
vulvar pain or dysmenorrhea as part of their symptom complex.

RISK FACTORS

Age

Women of all ages may experience chronic pelvic pain, but it
tends to be more common in women of reproductive age. Other-
wise, patient age does not appear to be a specific risk factor for
chronic pelvic pain.

Physical and Sexual Abuse

There is a significant association of physical and sexual abuse
with various chronic pain disorders, including chronic pelvic
pain. Of women with chronic pelvic pain, 40% to 60% have a
history of abuse. Whether physical or sexual abuse specifically
causes chronic pelvic pain is not clear.

Pelvic Inflammatory Disease

It is estimated that 18% to 35% of all women with acute pelvic
inflammatory disease (PID) develop chronic pelvic pain. The
actual mechanisms by which chronic pelvic pain results from
PID are not known, nor is it clear why some, but not all, women
with reproductive organ damage secondary to acute PID develop
chronic pelvic pain. Whether acute PID is treated with out-
patient or inpatient regimens does not appear to significantly
alter the odds of developing subsequent chronic pelvic pain (34%
with outpatient therapy vs. 30% with inpatient therapy).*

Endometriosis

Although endometriosis may be a direct cause of dysmenorrhea
and chronic pelvic pain, it may also indirectly place women at
increased risk of chronic pelvic pain. For example, human and
animal experimental data show that women with dysmenorrhea
or endometriosis have increased episodes and severity of pain
related to urinary calculi than women without dysmenorrhea or
endometriosis. Similar results have been experimentally demon-
strated for vaginal pain, as well. Such viscerovisceral interactions
may have a significant role in chronic pelvic pain in women and
may explain why some women with a past history of endo-
metriosis have persistent pelvic pain after their endometriosis
is gone.

Obstetrical History

Pregnancy and childbirth may lead to chronic pelvic pain,
possibly due to musculoskeletal trauma, particularly to the pelvis
and back. Historical risk factors associated with pregnancy and
pain include lumbar lordosis, delivery of a large infant, muscle
weakness and poor physical conditioning, a difficult delivery,
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vacuum or forceps delivery, and use of gynecologic stirrups for
delivery. Conversely, women with a history of no pregnancies may
have disorders that cause infertility and chronic pelvic pain, such
as endometriosis, chronic PID, or pelvic adhesive disease.

Past Surgery

A history of abdominopelvic surgery is associated with chronic
pelvic pain. In some cases the relationship is relatively clear, such
as unrecognized spillage of gallstones at the time of chole-
cystectomy, or osteitis pubis or osteomyelitis after a Marshall-
Marchetti-Krantz procedure. Prior cervical surgery for dysplasia
may cause cervical stenosis, and there is a reported high association
of cervical stenosis and endometriosis. Additionally, in women
without preoperative pelvic pain, 3% to 9% develop pelvic pain
or back pain in the 2 years after hysterectomy.>® A recent case-
control study suggests that cesarean section may also be a risk
factor for chronic pelvic pain (odds ratio [OR] = 3.7).7

PATHOGENESIS

Mechanical

Crushing*

Cutting*

Distention of hollow viscus
Distention of capsule of solid viscus
Traction of mesentery of viscus

Thermal
Burning*
Cold*
Chemical

Hemorrhage
Infection
Inflammation
Neoplasm

*Do not appear to cause pain in viscera, only in somatic tissues.

Pain is “an unpleasant sensory and emotional experience
primarily associated with tissue damage or described in terms of
such damage, or both.”® Pain is defined in this way to make it
clear that pain is a personal subjective experience, not an objec-
tive physiological event. No objective tests allow measurement,
characterization, or confirmation of the patient’s pain. Many
patients report pain in the absence of tissue damage or any likely
pathophysiological cause. If patients regard their experience as
pain and report it in the same ways as pain caused by tissue
damage, it should be accepted as pain. This definition of pain
avoids tying pain to the stimulus.

Pain may be of central or peripheral origin (Table 4-1). Central
pain may be due to psychogenic or neurogenic mechanisms.
Neurogenic refers to pain caused by a primary lesion or lesions,
or intrinsic dysfunction, in the central nervous system. Peripheral
pain may be neurogenic or nociceptive. Nociceptive pain is caused
by stimulation of nociceptors, neurons or neuroreceptors that

Central

Neurogenic
Psychogenic

Peripheral

Somatic
Neuropathic
Nociceptive

Myofascial
Skeletal
Cutaneous

Visceral
Neuropathic
Nociceptive

Gynecologic
Urologic
Gastrointestinal

are sensitive to a noxious stimulus (Table 4-2). Both visceral and
somatic structures have nerves that function as nociceptors.
Neuropathic or neurogenic pain is caused by a primary lesion or
dysfunction in the peripheral nervous system, meaning the
nerve or nerves themselves are the pain generators. Such lesions
or dysfunctions may be due to injury, disease, or localized insult
or injury due to infection or surgery, for example.

In women with chronic pelvic pain, pain is thought usually
to be of peripheral, not central, origin. Clinically, chronic pelvic
pain is not commonly diagnosed as being primarily due to
psychological or central neurologic disorders. Many visceral and
somatic disorders are thought to cause or precipitate chronic
pelvic pain (Table 4-3), but the mechanisms that cause these
diseases to result in chronic pain are not well understood. Pain
may become chronic because there is no known cure for the
etiologic disease; for example, interstitial cystitis or irritable
bowel syndrome (IBS). In other cases, it may be that the
development of neurogenic pain is responsible or that pain
becomes “centralized” and is maintained by central nervous
system dysfunction.

Potential visceral sources of chronic pelvic pain include dis-
orders of the reproductive, urinary, and gastrointestinal tracts.
Potential somatic sources include the pelvic bones, ligaments,
muscles, and fascia. Although it is helpful to the gynecologist to
classify potential etiologies into gynecologic and nongynecologic
causes, clearly knowledge and familiarity with all visceral and
somatic diagnoses are crucial to the clinician evaluating and
treating a woman with chronic pelvic pain.

Realistically, not many of the diseases thought to cause
chronic pelvic pain fulfill traditional epidemiologic criteria of
causality. Sufficient evidence strongly suggests that several of
the most common disorders in women with chronic pelvic pain
are causal, such as endometriosis, interstitial cystitis, and IBS
(see Table 4-3). For many of the diseases often listed as causes
of chronic pelvic pain, only limited evidence or expert opinion
supports an etiologic relationship.
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Gynecologic disorders with causal relationship to chronic pelvic pain based on
good and istent tific evid

Endometriosis

Gynecologic malighancies (especially late stage)
Ovarian retention syndrome (residual ovary syndrome)
Ovarian remnant syndrome

Pelvic congestion syndrome

Pelvic inflammatory disease

Tuberculous salpingitis

Gynecologic disorders with causal relationship to chronic pelvic pain based on
limited or in tific evid

FRrp—y
ent

Adhesions

Benign cystic mesothelioma
Leiomyomata

Postoperative peritoneal cysts

Gynecologic disorders with causal relationship to chronic pelvic pain based on
expert opinions

Adenomyosis

Atypical dysmenorrhea or ovulatory pain
Adnexal cysts (nonendometriotic)
Cervical stenosis

Chronic ectopic pregnancy

Chronic endometritis

Endometrial or cervical polyps
Endosalpingiosis

Intrauterine contraceptive system
Ovarian ovulatory pain

Residual accessory ovary

Symptomatic pelvic relaxation (genital prolapse)

Nongynecologic disorders with causal relationship to chronic pelvic pain based
on good and consistent scientific evidence

Urologic
Bladder malignancy
Interstitial cystitis
Radiation cystitis
Urethral syndrome
Gastrointestinal
Carcinoma of the colon
Constipation
Inflammatory bowel disease
Irritable bowel syndrome
Musculoskeletal
Abdominal wall myofascial pain (trigger points)
Chronic coccygeal or back pain
Faulty or poor posture
Fibromyalgia
Neuralgia of iliohypogastric, ilioinguinal, and/or genitofemoral nerves

Chronic Pelvic Pain

Pelvic floor myalgia (levator ani or piriformis syndrome)
Peripartum pelvic pain syndrome

Other
Abdominal cutaneous nerve entrapment in surgical scar
Depression
Somatization disorder

Nongynecologic disorders with causal relationship to chronic pelvic pain based
on limited or inconsistent tific evid

Urologic
Stone/urolithiasis
Uninhibited bladder contractions (detrusor dyssynergia)
Urethral diverticulum
Musculoskeletal
Herniated nucleus pulposus
Low back pain
Neoplasia of spinal cord or sacral nerve
Other
Celiac disease
Neurologic dysfunction
Porphyria
Shingles
Sleep disturbances

Nongynecologic disorders with causal relationship to chronic pelvic pain based
on expert opinions

Urologic
Chronic urinary tract infection
Recurrent, acute cystitis
Recurrent, acute urethritis
Stone/urolithiasis
Uninhibited bladder contractions (destrusor dyssynergia)
Urethral caruncle

Gastrointestinal
Colitis
Chronic intermittent bowel obstruction
Diverticular disease

Musculoskeletal
Compression of lumbar vertebrae
Degenerative joint disease
Hernias: ventral, inguinal, femoral, Spigelian
Muscular strains and sprains
Rectus tendon strain
Spondylosis

Other
Abdominal epilepsy
Abdominal migraine
Bipolar personality disorders
Familial Mediterranean fever

CLINICAL FEATURES

More than 80% of women with chronic pelvic pain have had
pain for longer than 1 year when they seek medical care, and
about one third have had pain for longer than 5 years.” About
one half of women with chronic pelvic pain have either urinary
or gastrointestinal symptoms, or both, in addition to their
pelvic pain. Reproductive tract symptoms are also common. For
example, dysmenorrhea is present in more than 80% of women
with chronic pelvic pain (in contrast to about 50% in the general
population).

Dyspareunia is also more common in women with chronic
pelvic pain, being present in at least 40% (in comparison to
10% to 15% in the general population). Most women with
dyspareunia and chronic pelvic pain report the pain is deep and
occurs both during and after intercourse. Dyspareunia is more
severe and disabling in women with IBS and urinary symptoms,
when compared to women with chronic pelvic pain and no
gastrointestinal or urinary symptoms.

Women with nociceptive, somatic pain usually describe pain
that is well localized to the area of disease. This is not always
the case, however. For example, sometimes with levator ani pain
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the symptoms are described as deep, aching, heavy pain and the
patient cannot accurately localize the pain to the pelvic floor
muscles. With nociceptive, visceral pain there is almost always
poor localization and usually a description of deep, dull, and
cramping pain.

DIAGNOSIS

Making an accurate diagnosis in the woman with chronic pelvic
pain can be difficult. The number of potential diagnoses, the
variety of anatomic sources of pain, the likelihood that the
patient may have more than one diagnosis, and the potential
that pain itself may need to be considered a diagnosis are only a
few of the issues that make diagnostic evaluation challenging.

The history and physical examination are powerful diagnostic
and therapeutic tools in chronic pelvic pain. As diagnostic tools,
a thorough history and examination may lead to accurate diag-
nosis, minimizing the need for expensive laboratory or imaging
testing or risky operative interventions. As therapeutic tools,
a compassionately taken history, during which the patient talks
and the physician listens, and a sensitively performed exami-
nation establish rapport and trust that the physician is caring and
competent and allow the patient to leave the physician’s office
feeling better. Because the examination is often painful for the
woman with chronic pelvic pain, it is important that the physician
remember that even a “routine” pelvic examination is emotion-
ally stressful for many patients with chronic pelvic pain.

The diversity of potential etiologic or associated diagnoses
demands a multidisciplinary approach to diagnostic evaluation.
Referrals to and consultations with other specialists may be
needed. The history of the patient’s pain must be thoroughly
obtained, as must the review of systems, with particular atten-
tion to the gastrointestinal, reproductive, urologic, and musculo-
skeletal systems. Because of the complexity of the history in most
patients, intake questionnaires are extremely helpful in obtain-
ing details of the history (see, for example, www.pelvicpain.org).
However, they should not replace allowing the patient to tell
her story.

Establishing the location of the patient’s pain can be crucial
to accurate diagnosis. An ideal way to do this is to have the
patient mark the location(s) of her pain on a pain map (Fig. 4-1).
Pain maps frequently reveal that the patient has other areas of
pain. For example, up to 60% of women with chronic pelvic pain
also have headaches, and up to 90% have backaches. A pain map
may show both ventral and dorsal pain, suggesting intrapelvic
pathology, whereas one showing only dorsal lower back pain
suggests an orthopedic or musculoskeletal origin. A pain map
may show a dermatomal distribution of pain, suggesting a
central neurologic source, or it may show a unilateral cutaneous
distribution along the anterior lower abdominal wall into the
labia or upper inner aspect of the thigh, suggesting neuropathic
pain of the iliohypogastric or ilioinguinal nerves. A pain map may
show a very diffuse distribution, consistent with visceral pain.
Visceral pain is not as well localized as somatic or dermatomal
pain, so patients with chronic pain and visceral pathology may
have trouble localizing their pain. Furthermore, because the
cervix, uterus, and adnexae have the same metameric inner-
vation as the bladder, distal ureter, lower ileum, colon, and
rectosigmoid, it is often difficult to determine if visceral

abdominopelvic pain is of gynecologic, urologic, or intestinal
origin.

The patient should also be questioned about radiation of
pain. It is not uncommon for the lateral pain of adnexal origin to
radiate down the anterior or anteromedial thigh. Pain of uterine
or cervical origin, including dysmenorrhea, may also radiate
down the anteromedial thigh. Radiation down the posterior
thigh is often associated with musculoskeletal problems.
Sciatica associated with lumbosacral disease is a classic example
of this.

Asking about the severity of pain is less useful diagnostically
in chronic pain than it is in acute pain. It is still important,
because it is one of the major measures of response to any
treatment. In clinical practice, a simple rating system of “no
pain, mild pain, moderate pain, severe pain” is often used, but
this is not very sensitive to changes in pain severity and may not
be very useful in following patients’ responses during treatment.
For endometriosis-associated pain the American Fertility Society
(now the Society for Reproductive Medicine, Birmingham, Ala.)
has suggested rating pain as “mild,” “discomforting,” “distressing,”
“horrible,” and “excruciating” (this is the same rating as that of
the McGill Pain Questionnaire). Numerical scales may be more
useful and reliable. The best-studied numerical scale is the
visual analog scale, which uses a 10-cm line with descriptive
labels of pain severity at the ends. The patient marks the line at
the point that best represents the severity of her pain (Fig. 4-2).
The distance in centimeters from the beginning of the line to
the patient’s mark is a measure of her pain severity. A numerical

» o«

Example of a diagram that a patient
may use to "map" her pain

Sharp Dull Numb Prickly
XXX 000 i 1

Figure 4-1 Example of a diagram that a patient may use to “map”
her pain.
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Examples of pain scales

Visual analog scale

No pain Worst possible
pain
Line is 10 centimeters long. Patient marks her pain level on the line and the distance on the line to
Figure 42 Examples of pain the mark is the level of pain severity.
scales.
Numeric rating scale
1 2 3 5) 6 7 8 9 10
’ Worst possible
No pain pain

Patient circles the number that represents her pain severity. Allows easy adaptation to verbal rating

rating scale is a commonly used adaptation of the visual analog
scale. This allows the patient to directly give a numerical rating
to her pain and facilitates conversion to a verbal numerical rating
system. Whatever pain severity scale is used, it is important to
be consistent.

Exploring the nature of the onset of pain may aid in diagnosis.
For example, an immediately antecedent trauma, such as a fall,
surgery, or motor vehicle accident, suggests a musculoskeletal
cause. Pain that started with a pregnancy or immediately post-
partum may suggest peripartum pelvic pain syndrome. Pain that
started at or soon after menarche as dysmenorrhea, progressed
to premenstrual pain, and then became constant suggests endo-
metriosis. If pain started soon after a physical or sexual assault,
it may have significant musculoskeletal or psychological
components.

Finding out if there is any temporal pattern to the pain may
be helpful. Cyclicity related to menses suggests gynecologic
pain, but is not pathognomonic of gynecologic disease. The same
pattern may occur with pain of intestinal, urologic, or musculo-
skeletal origin also. For example, symptoms of IBS or interstitial
cystitis frequently increase premenstrually. A history of pain or
increased pain with coitus is frequently present and may be due
to a variety of disorders, including psychological disease, marital
problems, endometriosis, vulvodynia, interstitial cystitis, and
IBS. If intercourse is painful, it is important to find out if pain is
with entry at the outermost part of the vagina or if it is with
deeper penetration high in the vagina or pelvis, or both. Diseases
associated with chronic pelvic pain do not generally cause
entry dyspareunia, except as vaginismus secondary to deep
dyspareunia.

The quality or nature of pain should be sought, because
such descriptors may have diagnostic value. The McGill Pain

of pain severity.

Questionnaire short form (Table 4-4) is helpful in assessing the
quality of pain. For example, neuropathic pain is often described
as burning or sharp and piercing, with an electric shock-like
quality. Muscular pain may be aching in quality, with sharp,
lancinating pain with changes in position. Similar qualities of
aching with occasional intermittent sharp and radiating pains
may also be described with visceral pain.

What does your pain feel like?

Type of Pain None (0) Mild (1) Moderate (2) Severe (3)

Throbbing
Shooting
Stabbing
Sharp

Cramping

Gnawing

Hot-Burning

Aching

Heavy

Tender

Splitting

Tiring—Exhausting

Sickening
Fearful

Punishing—Cruel
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Finding out about any prior treatments for chronic pelvic
pain and the response to those treatments is a crucial part of the
history. It may be important to know about any prior surgery,
not just surgical treatment for pain, because pain may be a risk
factor for or cause of chronic pelvic pain.

Ideally a thorough psychosocial history should be obtained on
every patient with chronic pelvic pain. An extensive evaluation
by a psychologist or similarly educated professional cannot
always be done—nor is it always necessary. However, a basic
psychosocial history is always important, especially asking about
depression. Depression is one of several predictors of pain
severity in women with chronic pelvic pain, and it is also a
significant indicator of responsiveness to treatment. Using a
screening tool such as the Zung or Beck depression inventories
or HANDS questionnaire is helpful. Asking about abuse is
another important part of the psychosocial history. There is a
significant association between physical and sexual abuse and
the development of chronic pelvic pain.

The physical examination should seek to find the exact
anatomic locations of any areas of tenderness and, as much as
possible, correlate these with areas of pain. This type of “pain
mapping” examination requires a systematic and methodical
attempt to duplicate the patient’s pain by palpation, positioning,
or bodily movement. At any tender areas or painful positions,
the patient should be asked whether the pain produced is the
same as her chronic pain. The examination should evaluate
the musculoskeletal, gastrointestinal, urinary, and neurological
systems, not just the reproductive tract. It facilitates the exami-
nation to divide it into standing, sitting, supine, and lithotomy
components. Tables 4-5 to 4-8 summarize some of the evalu-
ations that may be helpful, as well as some of the potential
diagnoses that may be suggested.

One of the aspects of the pain mapping examination that
differs from the traditional examination is the use of single-digit
palpation of the back, abdomen, and pelvis. The single-digit
examination is particularly useful when looking for myofascial or
trigger point pain. The abdominal wall tenderness test (Carnett’s
test) is also a useful technique in pain mapping and may be used
to distinguish abdominal wall tenderness from visceral tender-
ness. In this test, while the area of abdominal tenderness is
palpated, the patient voluntarily tenses the abdominal muscles,
which is readily accomplished by having her raise her head or
legs. If the pain is increased, it suggests that the pain is of
abdominal wall origin. If the pain is decreased or unchanged, it
suggests that the pain is most likely of visceral origin.

A single-digit examination, using only one hand, is also how
the pelvic examination should be initiated. The introital bulbo-
carvenosus and transverse perineal muscles, then the levator ani
muscles, should be palpated for tone, spasm, and tenderness. In
patients with pelvic floor pain this may cause pain consistent
with at least part of the patient’s clinical pain symptoms. Pelvic
floor pain may also result from trigger points of one or more of
the muscles of the pelvis. The piriformis, coccygeal, and internal
obturator muscles should be thoroughly evaluated using single-
digit examination. The piriformis muscles can be difficult to
evaluate transvaginally, however. Rectal examination may allow
an easier evaluation than vaginal examination. Transvaginally or
transrectally the examining finger is pressed posterolaterally just
superior to the ischial spine. In the lithotomy position, if the

Possible Problems

Standing Examination

Gait Short leg syndrome; herniated disk;

general musculoskeletal problems

Posture with and without forward Typical pelvic pain posture; scoliosis;

one-leg standing

Standing on one leg with and
without hip flexion

Laxity of the pubic symphysis; laxity
of pelvic girdle; weakness of the

hip and pelvis
lliac crest symmetry Short leg syndrome; one-leg standing

Groin evaluation with and without
Valsalva maneuver

Inguinal hernia; femoral hernia

Pubic symphysis evaluation,
including trigger points

Peripartum pelvic pain syndrome;
trigger points; osteitis pubis;
osteomyelitis pubis

Hip and sacroiliac evaluation,
including trigger points

Arthritis of hip; trigger points

Buttocks (gluteus and piriformis)
evaluation, including trigger points

Piriformis syndrome; pelvic floor pain
syndrome; gluteal trigger points

Fibromyalgia tender point evaluation Fibromyalgia

patient is asked to abduct the thigh against resistance as the
piriform muscle is palpated, the muscle may be more easily
palpated, and there is exquisite tenderness of the muscle if
there is spasm or tension myalgia involving the piriform muscle
(piriformis syndrome).

The anterior vaginal, urethral, and trigonal areas should be
palpated to elicit any areas of tenderness, induration, discharge,
or thickening suggestive of chronic urethritis, chronic urethral
syndrome, urethral diverticulum, vaginal wall cyst, trigonitis, or
interstitial cystitis. With deeper palpation the cervix, paracervical
areas, and vaginal fornices should be palpated with the single
digit for tenderness or trigger points suggestive of problems such
as repeated cervical trauma (usually from intercourse), pelvic
infection, endometriosis, ureteral pain, or trigger points.

Sitting Examination Possible Problems Diagnosed

Posture Levator ani spasm; pelvic floor

pain syndrome
Palpation of the upper and lower back Trigger points; myalgia; arthritis
Palpation of sacrum Trigger points; sacroiliitis
Palpation of gluteal and piriform muscles Trigger points; myalgia

Palpation of the posterior superior
iliac crests

Peripartum pelvic pain syndrome

Basic sensory testing to sharpness, Herniated disk

dullness, and light touch

Muscle strength testing and deep tendon Herniated disk




Supine Examination

Active leg flexion, knee to chest

Obturator and psoas sign testing

Head raise and leg raise

Light abdominal palpation

Gentle pinching

Head’s maneuver

Dermographism evaluation

Single-digit palpation

Abdominal wall tenderness test

Groin and abdominal evaluation with
and without Valsalva maneuver

Incisional evaluation with and without

Possible Problems Diagnosed

Low back dysfunction; low back
pain; abdominal muscle
weakness; deconditioning

Shortening, dysfunction, or
spasm of the obturator or
iliopsoas muscles or fascia

Herniated disk; abdominal muscle
weakness; deconditioning

Referred visceral pain; nerve
entrapment; neuropathy

Referred visceral pain; nerve
entrapment; neuropathy

Referred visceral pain; nerve
entrapment; neuropathy

Referred visceral pain; nerve
entrapment; neuropathy

Trigger points; myofascial pain;
hernias; nerve entrapments

Abdominal wall pain; visceral pain

Inguinal hernia; Spigelian hernia;
epigastric hernia; diastasis recti

Incisional hernia

Valsalva maneuver

Pubic symphysis evaluation Trigger points; osteitis pubis;

osteomyelitis pubis

Traditional abdominal examination Acute disease
for distention, masses, ascites,

bowel sounds, shifting dullness,

vascular bruits, deep tenderness,

guarding, or rigidity

The uterus usually can be adequately evaluated for tender-
ness by direct palpation with a single digit. Significant uterine
tenderness may be consistent with diseases such as adenomyosis,
pelvic congestion syndrome, pelvic infection sequelae, endo-
metriosis, or premenstrual syndrome. A uterus that is immobile
and fixed in position, especially a retroflexed one, may suggest
endometriosis or adhesions. The coccyx should also be palpated
with the single digit, and an attempt should be made to move it
30 degrees or less. This may be easier to evaluate during the
rectovaginal examination. Normally the coccyx moves 30 degrees
without eliciting pain, but in patients with coccydynia this move-
ment elicits pain. The ureteral and the adnexal areas should be
palpated next, still using a single digit without the use of the
abdominal hand. All of the preceding evaluations are “monomanual-
monodigital”—that is, only one finger of one hand is used. No
abdominal palpation with the other hand is involved.

Examination with a moistened cotton-tipped swab may be
more useful than the single-digit examination to evaluate the
vulva and the vulvar vestibule for tenderness. This is particularly
useful in patients with localized vulvodynia (vulvar vestibulitis),
who have exquisite tenderness in localized areas at the minor
vestibular glands just external to the hymen, with normal sen-
sation in adjacent vulvar areas. Sometimes palpation with a

Chronic Pelvic Pain

cotton-tipped swab also can elicit allodynia in a neural distri-
bution in women with pudendal neuralgia. A cotton-tipped
swab can be used to evaluate the cervical os and the paracervical
and cervical tissues for tenderness. In posthysterectomy patients
the full vaginal cuff should be similarly palpated for tenderness
with a cotton-tipped swab.

The traditional visual, speculum, and bimanual examinations
are still needed for a thorough evaluation, but they should usually
follow the single-digit examination. The pain or tenderness

Lithotomy Examination

Possible Problems Diagnosed

Visual inspection of the external
genitalia

Inflammatory and infectious disease;
vulvar abscess; trauma; fistula;
ulcerative disease; pigmented
lesions (neoplasias); condylomata;
atrophic changes; fissure

Basic sensory testing to sharpness,
dullness, and light touch

Nerve entrapment; neuropathy; spinal
cord lesion

Cotton-tipped swab evaluation of Vulvar vestibulitis

the vestibule
Single-digit palpation of vulva and
pubic arch

Trigger points

Colposcopic evaluation of the vulva
and vestibule

Neoplasia

Sims retractor or single-blade
speculum examination of
vagina and pelvic muscles

Enterocele; cystocele; rectocele;
uterine descensus

Cotton-tipped swab evaluation of
cervical os, paracervical and
cervical tissues

Trigger points

Cotton-tipped swab evaluation of
vaginal cuff

Trigger points; neuroma

Single-digit pelvic examination of
introitus

Vulvar vestibulitis; vaginismus;
trigger points

Single-digit pelvic examination of
levator ani

Pelvic floor pain syndrome, trigger
points

Single-digit pelvic examination of
coccygeus

Pelvic floor pain syndrome; trigger
points

Single-digit pelvic examination of
piriformis with and without
abduction

Piriformis syndrome

Single-digit pelvic examination of
anterior vaginal urethral and
trigonal evaluation

Chronic urethral syndrome; urethritis;
cystitis; interstitial cystitis;
trigonitis; urethral diverticulum;
vaginal wall cyst

Single-digit pelvic examination of
cervix, paracervical areas, and
vaginal fornices

Trigger points; endometriosis;
cervicitis; repeated cervical trauma;
pelvic infection; ureteral pain

Single-digit pelvic examination of
uterus

Adenomyosis; pelvic congestion
syndrome; pelvic infection;
premenstrual syndrome; adhesions

Single-digit pelvic examination of
coccyx

Coccydynia

Single-digit pelvic examination of Pelvic congestion syndrome;

adnexa endometriosis
Bimanual pelvic examination See text
Rectovaginal examination See text

- s
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Symptom, Finding, or
Suspected Diagnosis

Potentially Useful Tests

Adenomyosis Ultrasonography; hysterosalpingography, MRI

Chronic urethral syndrome Urodynamic testing

Compression or entrapment
neuropathy

Nerve conducting velocities; needle
electromyographic studies

Constipation Anorectal balloon manometry; colonic

transit time

Diarrhea Stool specimens for ova and parasites;
stool polymorphonuclear leukocytes and
red blood cells; stool cultures; stool for
C. difficile toxin; stool guiaic testing;
barium enema radiography; colonoscopy;
upper gastrointestinal series with follow-
through; CT

Diverticular disease Barium enema radiograph

Dyspareunia Urethral and cervical gonorrhea and
chlamydia cultures; chlamydial PCR
testing; vaginal cultures; urine cultures;

vaginal wet preparations; vaginal pH

Endometriosis Ca-125; ultrasonography; barium enema
radiography; hysterosalpingography;

CT; MRI

Abdominal wall ultrasonography; CT;
herniography

Hernias

Interstitial cystitis Cystourethroscopy; KCI bladder challenge
test; urine culture; urine cytologies;

urodynamic testing; bladder biopsy

Ovarian remnant syndrome Follicle-stimulating hormone; estradiol;
gonadotropin releasing hormone agonist
stimulation test; ultrasonography +
clomiphene stimulation; barium enema

radiography; CT
Ovarian retention syndrome Ultrasonography; CT
Pelvic congestion syndrome Pelvic venography; ultrasonography + Doppler
Chest x-ray; PPD skin test

Urine porphobilinogen

Pelvic tuberculosis

Porphyria

Urethral diverticulum Vaginal sonography; voiding
cystourethrography; double balloon
cystourethrography; MRI

CT, computed tomography; KCI, potassium chloride; MRI, magnetic resonance imaging;
PCR, polymerase chain reaction; PPD, purified protein derivative.

elicited with the bimanual examination is less specific, because
it involves stimulation of all layers of the abdominal wall, the
parietal peritoneum, and the palpated organ or organs. Including
the rectovaginal examination is important in most women with
chronic pelvic pain, looking particularly for nodularity and tender-
ness, suggesting endometriosis.

A thorough history and examination often are diagnostic.
Further diagnostic testing may or may not be deemed necessary.
Table 4-9 lists some of the diagnostic tests that may be helpful
in the evaluation of women with chronic pelvic pain.

Laparoscopy is a particularly important diagnostic test in
the evaluation of pelvic pain—more than 40% of gynecologic

diagnostic laparoscopies are done for chronic pelvic pain. It is
important to remember that a negative laparoscopy is not
synonymous with no diagnosis or no disease and does not mean
that a woman has no physical basis for her pain. Discriminative
use of laparoscopy, carefully based on the patient’s history,
physical examination, laboratory, and imaging findings might
decrease the rate of negative laparoscopies from 39% to 4%.

Diagnostic laparoscopy under local anesthesia, termed con-
scious laparoscopic pain mapping or patient-assisted laparoscopy,
has been suggested as a way to improve the diagnostic capability
of laparoscopy.!®!! The stimulus used with conscious laparoscopic
pain mapping is a gentle probing or tractioning of tissues, lesions,
and organs with a blunt probe or forceps passed through a
secondary trocar site. Diagnosis of an etiologic lesion or organ is
based on the severity of pain elicited and on replication of the
pain that is the patient’s presenting symptom. Chronic pelvic
pain, however, is a multifaceted and complicated problem, and
it is not established that the findings with mechanically elicited
pain at conscious pain mapping directly translate into cause and
cure. Published data from an observational controlled study
failed to show any improvement in outcome.!’

Irritable Bowel Syndrome

Irritable bowel syndrome appears to be the most common
diagnosis in women with chronic pelvic pain,'* with symptoms
suggestive of IBS in 50% to 80%. The diagnosis is based on the
history (Table 4-10); usually extensive laboratory and radiologic
tests are not necessary. In the patient with suspected IBS a
complete blood cell count with differential, chemistry profile,
and sedimentation rate are suggested. The complete blood cell
count helps rule out anemia and inflammation or infection. The
sedimentation rate similarly helps rule out an inflammatory
process. The white blood cell differential is useful in evaluating
parasitic infection (which often causes eosinophilia), tuber-
culosis (which causes monocytosis), and inflammation (which
may cause toxic granulation). With IBS the chemistry profile
should be normal, whereas in inflammatory bowel disease elec-
trolyte abnormalities are more likely. To rule out infection with
Giardia, amoeba, and other parasites, three stool specimens
should be sent for ova and parasite testing.

At least 12 weeks, which need not be consecutive, in the preceding 12 months
of abdominal discomfort or pain that has two or three features:

1. relieved with defecation, and/or
2. onset associated with a change in frequency of stool, and/or
3. onset associated with a change in form (appearance) of stool

Supportive symptoms of irritable bowel syndrome:
<3 bowel movements/week
>3 bowel movements/day
Hard or lumpy stools
Loose or watery stools
Straining during a bowel movement
Urgency
Feeling of incomplete bowel movements
Passing mucus
Abdominal fullness, bloating, or swelling
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Stool also should be checked for occult blood; results should
be negative in IBS patients. Similarly, methylene blue stain of
stool to look for white blood cells should be negative with IBS,
because the presence of large numbers of white blood cells is
diagnostic of inflammation. A Sudan stain for fat can be per-
formed to exclude severe steatorrhea, if suspected. Stools should
be checked for Clostridium difficile toxin if there has been anti-
biotic exposure within the past 6 weeks.

The possibility of lactose intolerance can be formally tested
with a hydrogen breath test if there is any question. The breath
test is much more sensitive than the blood test.

Some of the findings that mandate more extensive diagnostic
testing to rule out more serious pathology are blood in stool,
weight loss, ascites, watery bowel movements more than three
times per day, an abdominal mass, or fever.

Interstitial Cystitis
Interstitial cystitis is a chronic inflammatory condition of the
bladder of unknown etiology. The criteria to diagnose interstitial
cystitis are controversial, but most often it is defined clinically
by the following triad: urinary urgency and frequency, pelvic
pain, and mucosal hemorrhages with cystoscopic hydrodistention.
Hunner’s ulcer at the time of cystoscopy is considered patho-
gnomic but is not a common finding. Voiding frequency with
interstitial cystitis is usually every 2 hours or less during the day
and two or more times at night. Incontinence is not a common
symptom. Evaluation should show the absence of objective
evidence of another urinary tract disease that could cause the
symptoms. Bladder tumors, especially carcinoma in situ, may
cause symptoms similar to those of interstitial cystitis.
Cystoscopy with hydrodistention causes mucosal hemor-
rhages, called glomerulations, in patients with interstitial cystitis,
although there are false-positive cystoscopies. In addition to
glomerulations (Fig. 4-3), linear cracking and Hunner’s ulcer may
also be noted. Because significant bladder distention is needed to
perform this test and this is very painful in women with inter-
stitial cystitis, general or spinal anesthesia is usually necessary.
Cystoscopy for the diagnosis of intersitital cystitis is per-
formed as follows: The bladder is passively distended to a
pressure of 60 to 80 cmH,O. This may require compression of
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the urethra by upward digital compression of the anterior vaginal
wall against the urethroscope to prevent leakage. Although the
risk is low, it is possible to rupture the bladder in interstitial
cystitis patients during this distention. Findings during this
first filling are usually normal, although occasionally increased
trabeculation or Hunner’s ulcer may be noted. As soon as
maximal capacity is reached, the volume is noted. Distention is
maintained for 3 to 5 minutes and then the irrigant is drained.
If videocystoscopy is performed and the bladder is visualized
during this emptying phase, diffuse bleeding from the mucosa is
noted that causes the terminal portion of drained irrigant to be
blood-tinged (see Fig. 4-3). The bladder is refilled and exami-
nation reveals splotchy, submucosal hemorrhages (glomerulations)
throughout the bladder of the patient with interstitial cystitis.
Bladder biopsies are useful but not essential unless other abnor-
malities are seen. In such cases biopsies must be done to rule out
carcinoma in situ or cancer. Up to 1% of women diagnosed with
interstitial cystitis may actually have carcinoma in situ. It is
important that any infection has been cleared for several weeks
before cystoscopy, not only because of infection concerns, but
also because current or recent infection may cause cystoscopic
findings similar to those of interstitial cystitis. Postprocedure
pain may be decreased by instillation of a dilute solution of local
anesthetic after completing cystoscopy (for example, 30 mL of
0.25% bupivacaine).

The potassium sensitivity test has been proposed as an office
screening test for interstitial cystitis. This test evaluates pain
and urgency after intravesical instillation of 40 mL of potassium
chloride (0.4 mEg/mL) compared to symptoms with 40 mL of
water. It is reportedly positive in 70% to 90% of patients with
interstitial cystitis. As many as 85% of women evaluated by
gynecologists for chronic pelvic pain may have positive intra-
vesical potassium sensitivity tests.!® It is probably appropriate
to diagnose interstitial cystitis in women with characteristic
symptoms and a positive potassium sensitivity test. Pain caused
by a positive potassium sensitivity test should be alleviated
by intravesical instillation of 20 to 30 mL of 1% lidocaine or
0.5% bupivacaine. Figure 4-4 shows a questionnaire that may
expedite the identification of patients likely to have interstitial
cystitis.

Figure 4-3 Glomerulations with cystoscopic hydrodistention in a patient with interstitial cystitis. A, Mucosal
hemorrhages during emptying phase after hydrodistention. B, Glomerulations after refilling the bladder.
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Figure 4-4 The PUF questionnaire: a screening questionnaire that may be useful in identifying patients with interstitial cystitis.

Endometriosis

Endometriosis is the presence of ectopic endometrial glands and
stroma (i.e., endometrium located outside of the endometrial
cavity). Classically the woman with endometriosis presents
with one or more of the following triad: an adnexal mass
(endometrioma), infertility, or pelvic pain. Estimates are that

5% to 40% of women with endometriosis have chronic pelvic
pain. Endometriosis-associated pain almost always starts as
menstrual pain, then progresses to include more and more of the
luteal phase, and in many women progresses to constant pain
with premenstrual and menstrual exacerbation. Most women with
endometriosis-associated pelvic pain have severe dysmenorrhea




as a component of their pain symptoms. Dyspareunia is present
in at least 40%. The clinical diagnosis of endometriosis based on
the history and physical examination is accurate in about 85% of
women with chronic pelvic pain, but for absolute confirmation
of the diagnosis there must be histological confirmation of
ectopic endometrium. A solely visual diagnosis at the time of
laparoscopy has a significant false-positive rate.

Pelvic Inflammatory Disease

From 15% to 30% of all women with acute PID subsequently
develop chronic pelvic pain. PID is most common among teenagers
and women younger than age 25, which is about a decade younger
than the mean age of women with chronic pelvic pain. Chronic
pelvic pain secondary to prior PID is usually related to coitus
and physical activity and is acyclic, although sometimes there
may be premenstrual or menstrual exacerbation. The diagnosis
is based on past history of PID and on operative findings con-
sistent with prior PID, such as adnexal adhesions, tubo-ovarian
complexes, tubal agglutination and phimosis, and hydrosalpinges.
Little is known about the actual mechanisms by which chronic
pelvic pain results from PID. Some evidence suggests it is related
to the severity of adnexal adhesions and damage.

Antibiotic treatment is often empirically tried in women
with suspected chronic pelvic inflammatory disease or sub-
clinical, chronic pelvic infection. There is scant evidence that
any pathogenic microorganisms persist in the uterus or tubes
after PID, and there is no published evidence of efficacy of
empiric antibiotic treatment of chronic pelvic pain when there
is no suggestion of active, acute infection.

Although not a common diagnosis in the United States,
tuberculous PID must be remembered as a potential diagnosis in
patients with chronic pelvic pain, especially as the incidence of
tuberculosis has increased in association with human immuno-
deficiency virus infection/acquired immunodeficiency syndrome.
As many as 25% of women with pulmonary tuberculosis have
pelvic tuberculosis, and about 25% of women with pelvic tuber-
culosis will have chronic pelvic pain.

Pelvic Congestion Syndrome

Although not a common cause of chronic pelvic pain, pelvic
congestion syndrome may be more common than generally
recognized. Pain associated with pelvic congestion is typically
worst premenstrually and although menstrual pain may be
present, menses are not usually the time of most severe pain.
Pain is usually dull and aching, similar in quality to the leg pain
produced by leg varicosities. It is usually not constant and may
be brought on by simple acts such as walking or changing posture.
Occasional acute, severe exacerbations of sharp pain may occur.
Backache is common, characteristically sacral in position, and
made worse by standing. Deep dyspareunia is present in three
fourths of women with pelvic congestion syndrome. Postcoital
aching pain, lasting in some cases up to 24 hours, is present in
65% of cases.

Abdominal palpation at the ovarian point, which lies at the
junction of the upper and middle thirds of a line drawn from the
anterior superior iliac spine to the pubic symphysis (Fig. 4-5)
reproduces the pelvic pain in 80% of women with pelvic con-
gestion syndrome. Diffuse pelvic tenderness, particularly at the
adnexae, is characteristic at bimanual pelvic examination.
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Figure 4-5 The ovarian point, which reproduces pain in 80% of
women with pelvic congestion syndrome.

The diagnosis is confirmed by pelvic venography showing
venous stasis, dilation, and plexus formation of the ovarian or
uterine vessels. Venography can be performed by transuterine
injection of the myometrium (Fig. 4-6) or by retrograde injec-
tion of the ovarian veins.

Adhesions

Adhesions are aberrant fibrous tissues that abnormally attach
anatomic structures to one another. Immediately following a
peritoneal wound, a cascade of events is unleashed that ulti-
mately determines whether or not adhesions develop. In women

Figure 4-6 Example of a positive transuterine pelvic venogram.
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the major causes of adhesions are surgery, PID, appendicitis,
endometriosis, inflammatory bowel disease, and neoplasia. Post-
mortem studies reveal that 67% of all patients develop adhesions
postoperatively.

It is generally accepted that adhesions can cause intestinal
obstruction and infertility, but their role as a cause of chronic
pelvic pain is not clear. There is an association between adhesions
and chronic pelvic pain, because intra-abdominal and pelvic
adhesions are found more often in women with chronic pelvic
pain than in women without pain, but this association does
not prove causation. Laparoscopic conscious pain mapping has
demonstrated that at least one third of patients with adhesions
have focal, dramatic tenderness of some of their adhesions.'”
This suggests that adhesions cause pain in some, but not all,
women with pelvic adhesions.

Pelvic pain due to adhesions is usually consistent in its
location and may be exacerbated by sudden movements, inter-
course, or certain physical activities. A history of PID, endo-
metriosis, perforated appendix, prior abdominopelvic surgery, or
inflammatory bowel disease makes adhesive disease a more
likely diagnosis. A history of at least one of these is present in
only 50% of women with adhesions, however.

Although nonsurgical methods such as computed tomography,
magnetic resonance imaging, or ultrasound may suggest the
presence of adhesions, presently the only definitive way to
diagnose them is by surgical visualization. Laparoscopy, not
laparotomy, is the gold standard for diagnosing pelvic adhesive
disease.

Chronic Pain Syndrome

Some chronic pain sufferers seem to maintain a good level of
physical and psychological function despite significant pain,
whereas others develop a set of emotional and behavioral charac-
teristics that is called chronic pelvic pain syndrome (Table 4-11).
The recognition of chronic pelvic pain syndrome can be critical
to the successful treatment of chronic pelvic pain. In general,
surgical and medical treatment are less successful in women
with chronic pain syndrome compared to those without chronic
pain syndrome.'

Depression
The etiologic relationship between depression and chronic pain
is complex and confusing. Regardless, depression is one of the

Chronic pelvic pain (usually pain of 6 or more months’ duration)

Pain out of proportion to pathology

Altered physical activities at home or work (e.g., stopping running or playing
tennis, stopping working)

At least one vegetative sign of depression, usually early-morning awakening not
caused by pain

Significantly altered emotional roles within the family or identification of the
patient’s illness as the most significant problem the family faces. Examples
of alterations of emotional roles are:
Family decision making
Supervision and discipline of children
Nurturing of children and partner

major findings that leads to a diagnosis of chronic pain syndrome
and it is a major predictor of pain severity and response to
treatment. It is important to seek evidence of depression in
women with chronic pelvic pain.

TREATMENT

Two primary approaches to the treatment of chronic pelvic pain
are used:

1. Treatment of pain (pain-specific treatment)
2. Treatment of specific diseases responsible for chronic
pelvic pain (disease-specific treatment)

Randomized clinical trials have been conducted to evaluate
treatment of several of the common diagnoses associated with
chronic pelvic pain, such as endometriosis, IBS, and interstitial
cystitis. Pain-specific treatment of chronic pelvic pain is not as
well studied.

Disease-Specific Treatment

Endometriosis

Endometriosis may be treated surgically, medically, or with
combined surgical and medical therapy. Laparoscopic surgical
treatment by destruction of endometriotic lesions and lysis of
adhesions relieves pain in a substantial percentage of patients.
One published randomized, clinical trial of laparoscopic treat-
ment showed that at 6 months, 63% of patients had significant
relief of pain (the placebo effect was 23%).!> This study showed
a number needed to treat of 2.5, meaning that to obtain pain
relief at 6 months in two women it is necessary to surgically
treat five women.

Neurolytic procedures, particularly uterosacral ligament tran-
sections and presacral neurectomy, are sometimes performed to
treat endometriosis-associated pelvic pain. Controlled clinical
trials suggest that presacral neurectomy (excision of the superior
hypogastric plexus) gives a small improvement in pain relief over
that obtained with excision of endometriosis alone, with a number
needed to treat for presacral neurectomy of 4.8 (meaning five
patients would need to have a presacral neurectomy performed,
in addition to excision of endometriosis, to have one patient who
is better because of the presacral neurectomy).!®!” However,
transection of the uterosacral ligaments showed no efficacy in
the treatment of endometriosis-associated pelvic pain over that
obtained with only surgical excision of lesions in randomized
clinical trials.'®!'® Transection of the uterosacral ligaments may
have efficacy for the treatment of primary, central dysmenor-
rhea in women without endometriosis, with a number needed to
treat of 2.2.%°

Although hysterectomy and bilateral salpingo-oophorectomy
are thought to be curative for endometriosis, no clinical trials
of hysterectomy or salpingo-oophorectomy for endometriosis-
associated pelvic pain have been reported. It is probably
important that all endometriosis be resected or destroyed at the
time of hysterectomy and bilateral salpingo-oophorectomy to
minimize the potential of recurrence.

The mainstay of medical treatment of endometriosis-
associated pelvic pain is hormonal, usually with oral contra-
ceptives, danazol, progestins, or gonadotropin-releasing hormone
(GnRH) agonists. Danazol and GnRH agonists are approved by
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the Food and Drug Administration (FDA) for endometriosis
treatment. The GnRH agonists available in the United States
are nafarelin, goserelin, and leuprolide. They work at the
hypothalamic-pituitary level to shut down luteinizing hormone
and follicle-stimulating hormone production and release. This
down-regulation leads to a dramatic decline in estradiol levels.
GnRH agonists have been evaluated in several placebo-controlled,
randomized clinical trials, as well as numerous trials comparing
them to danazol. Placebo-controlled trials suggest that the
number needed to treat for GnRH agonists for endometriosis-
associated pelvic pain is 2.0 to 2.5.2'*2 Comparative trials
suggest that danazol and GnRH agonists have similar efficacies,
whereas oral contraceptives and progestins may be somewhat
less effective. The only placebo-controlled trial of medroxy-
progesterone acetate, a commonly prescribed progestin, used a
high dose, 100 mg/day. Lower doses and other progestins are
probably effective. Side effects observed with medical therapy
include breakthrough bleeding, mood changes, depression, hot
flushes, weight gain, and irritability. Danazol may also cause
androgenic side effects. Loss of bone density is a concern with
GnRH agonists.

To minimize loss of bone density, GnRH agonist treatment
may be given for less than 6 months® or add-back treatment
with estrogen and/or progestins may be used. Add-back regimens
evaluated with clinical trials include conjugated equine estrogen
(0.625 mg or 1.25mg) plus norethindrone acetate (2.5 mg or
5mg) or norethindrone acetate alone.?* All of the add-back
regimens significantly decreased the loss of bone density (they
also decreased hot flashes), but they slightly increased the like-
lihood of breakthrough bleeding and pain symptoms.

Preliminary results with mifepristone, an antiprogesterone,
suggest that it induces amenorrhea and improves endometriosis-
associated pelvic pain when given at 50 to 100 mg daily. It may
be possible to achieve similar results with lower doses, but this
remains to be adequately studied.

Interstitial Cystitis

Dimethylsulfoxide (DMSO) was the first FDA-approved drug
indicated for interstitial cystitis. Intravesical treatments with
DMSO are usually repeated four to eight times at 1- to 2-week
intervals. In addition to subjective evidence of decreased
symptoms, objective evidence of significantly increased bladder
capacity (<100 mL increase) has also been demonstrated. The
number needed to treat for DMSO therapy of interstitial cystitis-
associated pelvic pain is estimated at 3.6.2° Unfortunately,
DMSO treatments result only in remission of disease, not cure.
At least 30% to 60% of patients relapse within the first year
after successful treatment. Other intravesical therapies for inter-
stitial cystitis have been less extensively studied and none other
than DMSO has FDA approval for treatment of interstitial
cystitis.

The other FDA-approved treatment of interstitial cystitis
is oral pentosan polysulfate sodium, a polyanionic analog of
heparin. One randomized clinical trial showed decreased pelvic
pain in 45% of treated patients, compared to 18% with placebo,
giving a number needed to treat of 3.7.%6 The dosage of sodium
pentosan polysulfate is 100 mg orally three times a day.

Intravesical capsaicin therapy, in a small, placebo-controlled,
randomized clinical trial of 36 patients showed significant
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improvements in frequency and nocturia, but no improvement
in pain levels.?” A small placebo-controlled trial of intravesical
bacillus Calmetté-Guerin showed a response rate of 60%, com-
pared to 27% in the placebo group, with a mean decrease of pain
in 81%.%% Amitriptyline also has shown efficacy in a clinical trial,
but anticholinergic side effects hinder its use.?’

Oral cyclosporine, L-arginine, nifedipine, and hydroxyzine
have been used to treat interstitial cystitis but have not been
substantiated as effective in randomized clinical trials.

The primary surgical treatment of interstitial cystitis for
more than 50 years has been hydrodistention of the bladder.
This procedure can be performed at the time of diagnostic
cystoscopy if general or spinal anesthesia is used—hydrodistention
is too painful to be done without anesthesia. Observational
studies suggest that about 50% of patients have a successful
response to hydrodistention. Remission generally lasts for 6 to
10 months, with a gradual recurrence of symptoms in almost
all patients. Retreatment with hydrodistention has a greatly
diminished success rate.

Neurolytic surgery via laser destruction of the vesicoureteric
plexus has been reported to show some degree of success, but
only in uncontrolled studies with limited follow-up. Further
confirmation is essential before this procedure is widely used.
Nd:YAG laser treatment has also been used, but data are limited
regarding its efficacy.

Approximately 5% of patients have unresponsive, intractable,
incapacitating symptoms. Such patients usually have small-
capacity bladders (<400 mL), void 18 to 20 times per day, and
have severe, uncontrolled pain. Augmentation cystoplasty or
cystectomy-urethrectomy-continent diversion have been the
most successful and acceptable radical surgical treatments.

Irritable Bowel Syndrome

Dietary interventions constitute the initial approach to IBS.
Lactose, fructose, and sorbitol can contribute to symptoms and
should be eliminated from the diet, at least on a trial basis.
Caffeinated products, carbonated beverages, and gas-producing
foods (such as broccoli, cabbage, Brussels sprouts, asparagus,
cauliflower, and beans) may contribute to bloating and should be
avoided if possible. Smoking and chewing gum lead to more
swallowed air and may also increase gas and bloating. Excessive
alcohol consumption may lead to increased rectal urgency. Fiber
supplementation is often useful for both diarrhea and consti-
pation symptoms.

Pharmacologic treatment is not specific to the disease but
rather is directed to relief of symptoms. Patients may be divided
into one of three major symptom categories, depending on
which symptoms are dominant. The three symptom categories
are abdominal pain, gas, and bloating; constipation predominant;
and diarrhea predominant. Unfortunately many patients do not
fall clearly into one of these three groups but have overlapping
symptoms. The severity of the symptoms also influences the
choice of pharmacologic treatment.

With predominantly abdominal pain, gas, and bloating
symptoms, a trial of an antispasmodic is suggested if there is
no evidence of small bowel obstruction. Commonly used anti-
spasmodics are dicyclomine (Bentyl), hyoscyamine (Levsin),
Donnatal, and Librax. None has been shown to be consistently
efficacious. Because many patients have these symptoms

55




Section 1

56

Ambulatory Office Practice

postprandially, it is best to give these medications 30 minutes
before meals. Beano (a D-galactosidase) or a simethicone prepa-
ration (Gas X, Phazyme) also can be tried.

If constipation is the predominant symptom, a trial of
increased roughage and psyllium is prescribed. Many patients
have increased gas with increased fiber, and about 15% cannot
tolerate fiber therapy. It is recommended, therefore, that fiber
be increased gradually and be taken with a meal (usually break-
fast). Sometimes tap water enemas during the initiation of fiber
supplements are helpful. If necessary, a stool softener or osmotic
laxative also can be used temporarily. An insufficient dose of
fiber is a frequent cause of failure. Chronic use of stimulant
laxatives should be discouraged. There may be a role for
prokinetic agents in constipation, but data from clinical trials
have been inconsistent. Cisapride, one of the most studied
agents, is no longer readily available, because its use has been
restricted in the United States. Tegaserod is FDA-approved for
constipation-predominant IBS, but its approval is for 12 weeks
of treatment.

In diarrhea-predominant patients, over-the-counter loperamide
is a commonly used agent. An advantage of loperamide over
many other antidiarrheal agents is that it does not cross the
blood-brain barrier. Ondansetron, a serotonin receptor antagonist
that slows colonic transit time may be useful in the treatment of
diarrhea-predominant IBS, but studies have shown inconsistent
results. Ondansetron is not approved by the FDA for this
indication.

Peppermint oil is the major constituent of several over-the-
counter remedies for IBS. It is a safe and inexpensive treatment,
but clinical trials have shown inconsistent efficacy.

Psychotherapy with cognitive/behavioral therapy (including
stress management), dynamic psychotherapy, hypnosis, and
relaxation therapy may be helpful and may improve clinical
response over medical treatment only. Factors that predict a
good response to psychotherapy include diarrhea and pain as the
predominant symptoms, the association of overt psychiatric
symptoms, intermittent pain exacerbated by stress, short
duration of bowel complaints, and few sites of abdominal pain.
Patients with constant abdominal pain do poorly with psycho-
therapy or hypnotherapy. A recent review of controlled trials of
psychological treatments for IBS found that 8 out of 14 studies
reported that psychological therapy was significantly superior to
control treatment in reducing the primary symptoms of IBS.3°

Adhesions
The traditional treatment of abdominopelvic adhesions is
surgical adhesiolysis. The only randomized trial of adhesiolysis
for chronic pelvic pain failed to show any significant improve-
ment after lysis of adhesions by laparotomy, compared to a
control group that did not undergo adhesiolysis.>! Only when a
subgroup analysis of 15 women with severe, stage IV adhesions
was done could any detectable improvement in pain be attributed
to adhesiolysis. A randomized trial of laparoscopic adhesiolysis
for abdominal pain (in men and women) also failed to show any
significant difference between surgically treated versus non-
treated patients.??

A problem with studies of surgical adhesiolysis is that
there are no effective methods for preventing recurrence of
adhesions. The current adhesion barriers, oxidized regenerated

cellulose (Interceed, Johnson & Johnson Medical, Arlington,
Tex.), Gore-Tex surgical membrane (W.L. Gore., Flagstaff, Ariz.),
and hyaluronic acid-methylcellulose (Seprafilm, Genzyme,
Cambridge, Mass.), are only somewhat effective and at best
prevent up to 50% of adhesion recurrence. Crystalloid fluids,
such as Ringer’s solution, are easy to use, but are not effective.
Colloid fluid such as Dextran 70 can cause rapid fluid shifts and
anaphylactic reactions.

Adhesions will likely remain a cause for some cases of chronic
pelvic pain until a method to prevent adhesions is found.

Pain-Specific Treatment

The fundamental steps involved in nociception provide a frame-
work that helps explain the difference between pain-specific
treatment and disease-specific treatment (Fig. 4-7). In general,
disease-specific treatment attempts to remove the noxious
stimulus and prevent transduction (the conversion of a noxious
stimulus into a biochemical event that activates a nociceptor).
Pain-specific treatment is directed not to the noxious stimulus
but rather to the fundamental processes involved in nociception
(i.e., transduction, transmission, modulation, or perception).
Pain-specific treatment can be a crucial component of therapy
because disease-specific treatment often gives inadequate pain
relief. Pain-specific treatment may be pharmacological, psycho-
logical, physical, or neuroablative.

Pharmacologic Treatment

The mosaic of neural elements and chemical mediators involved
in pain perception make it possible to decrease pain with medi-
cations with different pharmacologic profiles and mechanisms.
Oral analgesics are particularly important in the treatment of
pain, yet optimization of analgesic medications is sometimes
overlooked in the initial treatment of chronic pelvic pain.
Optimization of analgesia is usually best accomplished with
a scheduled regimen, not an as-needed regimen. However, a
scheduled regimen also presents some hazards. For example,
with nonsteroidal anti-inflammatory drugs (NSAIDs) it may lead
to gastric irritation or renal damage and with opioids it may lead
to constipation, sedation, habituation, addiction, or diminished
analgesic potency.

Peripheral-Acting Analgesics

Aspirin is a prototype peripheral-acting analgesic. It interferes
with transduction by acting to inhibit prostaglandin synthesis,
which decreases inflammation and the activation of nociceptors,
and by blocking the action of bradykinin on pain receptors. The
NSAIDs generally work via the same mechanisms, although
potencies may vary significantly. The potential of side effects
with NSAIDs is significant and their chronic use requires careful
observation, especially for gastric or intestinal ulceration with
gastrointestinal bleeding and less commonly for nephropathy.
NSAIDs also inhibit platelet function and may lead to significant
bleeding. They promote retention of salt and water and may
cause edema in some patients. Certain individuals have intol-
erance to NSAIDs and display a “hypersensitivity reaction” to
them that can manifest as vasomotor rhinitis, angioneurotic
edema, urticaria, bronchial asthma, laryngeal edema, broncho-
constriction, or hypotension and shock. A history of hyper-
sensitivity reaction to aspirin is an absolute contraindication to
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Steps or mechanisms involved in the generation of pain
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Figure 4-7 Steps or mechanisms involved in
the generation of pain.

the use of any NSAID. Such hypersensitivity reactions do not
appear to occur with acetaminophen.

Opioid Analgesics

Although still controversial, the use of opioid analgesics to treat
chronic pain is common in pain centers. Chronic dose opioid
therapy provides improved quality of life and daily function in
many patients who have failed other treatments.>?

Some of the a priori bias of physicians against opioid treat-
ment of chronic pelvic pain stems from a lack of understanding
of the difference between tolerance, dependence, and addiction.
Tolerance is the diminution of effectiveness over time from the
same dose of drug. Physical dependence is the appearance of
an abstinence syndrome if the drug is withdrawn. The initial
symptoms of the abstinence syndrome are yawning, diaphoresis,
lacrimation, coryza, and tachycardia, followed by peak symptoms
at 72 hours of abdominal cramps, nausea, and vomiting. With-
drawal symptoms can be minimized by tapering opioids prior to
discontinuation and by avoiding the use of antagonists. The term
addiction should probably be replaced by the term psychological
dependence. Psychological dependence represents a mental ill-
ness manifest by aberrant behaviors, consisting of drug craving,
efforts to secure its supply, interference with physical health
or psychological function, and recidivism after detoxification.
Although tolerance and physical dependence are significant
problems with opioid treatment, psychological dependence or
addiction is the only complication that leads to unacceptable
and illegal behavior by the patient. Greater than 90% of pain
patients on chronic opioid maintenance never manifest addictive
behavior.3* Clinical experience suggests that a prior history of
addiction to legal or illegal substances is a major risk factor and
that patients with such histories are not good candidates for
opioid treatment of chronic pelvic pain. The diagnosis and treat-
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ment of addiction can be difficult; it is best diagnosed and
managed by an expert on treatment of substance abuse.

After all traditional attempts at pain control have failed,
opioid maintenance therapy for chronic pelvic pain should be
considered.?® Before opioid treatment is initiated there should
be documentation that the patient has failed nonnarcotic treat-
ment and has entered knowingly into a trial of opioid main-
tenance. A written or documented verbal contract or agreement
should be made with the patient that includes at least the
following particulars:

¢ The treating doctor is the sole provider of opioids

e The patient is seen by this physician before having her
opioid prescription refilled

¢ Lost medications or prescriptions will not be refilled

e The patient agrees she will actively participate in strategies
to develop alternative pain therapies.

Some physicians have advocated inclusion of random urine drug
testing as a condition of opioid maintenance therapy.

Combining opioid treatment with central-acting and
peripheral-acting medications may optimize efficacy with lower
opioid doses, but use of commercially available formulations of
opioids with acetaminophen, aspirin, or ibuprofen can lead to
overdosage of the nonopioid drug. All medications are best given
on a scheduled, not an as-needed, basis. Titration of the selected
opioid should be done over several weeks with the goals of
improvement in physical and social function and at least partial
analgesia. Failure to achieve these goals at relatively low doses in
the nontolerant patient should cause the clinician to question
the feasibility of opioid maintenance therapy.

It is important to assess the extent of pain relief provided by
the opioid medication and determine its role in restoring func-
tion and improving quality of life. When improved function and
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reasonable analgesia are achieved, close and regular follow-up is
essential in chronic pelvic pain patients on opioid maintenance
therapy. Most patients should be seen and drugs prescribed
monthly. If doses escalate during opioid maintenance, hospital-
ization is recommended to evaluate the medication require-
ments and, if possible, return medications to their baseline level.
If inappropriate use occurs, such as using the medication to treat
depression or anxiety, drug diversion, or hoarding, this should
be pursued and managed firmly. Use of the medication for
symptoms other than those for which it is prescribed (e.g., use
for headaches in addition to pelvic pain) may lead to increased
tolerance and dose escalation, and should be discouraged. If
control cannot be maintained, treatment with opioids should be
discontinued.

Table 4-12 summarizes most of the opioids available in the
United States as oral formulations and gives doses that are
equivalent to 10 mg of morphine administered intramuscularly.
Side effects are common with opioid therapy. Opioids may cause
drowsiness, difficulty in mentation, decreased physical activity,
mood changes, respiratory depression, nausea, vomiting, dizzi-
ness, pruritus, constipation, increased biliary tract pressure,
urine retention, miosis, depression, and (rarely) convulsions.
Considering this long list of untoward effects, as well as the risks
or tolerance and addiction, it is again worth stating that opioid
treatment should be initiated only after other treatments have
been insufficient, the patient has been carefully counseled, and
assurance of close follow-up is possible.

Antidepressants

Antidepressants, particularly tricyclic antidepressants (TCAs),
have been used to treat a number of chronic pain syndromes,
including arthritis, diabetic neuropathy, headache, back pain,

Generic Proprietary Mean Duration Equianalgesic
Name Name(s) (hrs) Dose (mg)
Butorphanol Stadol 3-6 2-3 (intranasal)
(agonist-
antagonist)
Codeine 4-6 200 (oral)
Fentanyl Duragesic 72 25-100 pg/hr
(transdermal)
Hydrocodone Hycodan, Vicodin, 4-5 5-10 (oral)
Lortab, Lorcet,
others
Hydromorphone Dilaudid 4-5 6-7.5 (oral)
Methadone Dolophine 4-6 20 (oral)
Morphine MSIR 4-7 30-60 (oral)
MS Contin
Oxycodone Percodan, Tylox, 4-6 5-10 (oral)
Percocet*
Oxycontin
Pentazocine Talwin 4-7 180 (oral)
Propoxyphene Darvon, Darvocet* 4-6 180-240 (oral)
*Equianalgesic doses to 10 mg of morphine administered intramuscularly are given.

and cancer pain. TCAs may result in improved pain levels at
doses much lower than those typically used for the treatment of
depression. Pain levels generally are decreased by 20% to 50%
in chronic pain syndromes, although it is not clear that TCAs are
effective in all pain syndromes. There are no randomized,
clinical trials of TCAs for treatment of chronic pelvic pain. One
open-label study suggested that nortriptyline at 100 mg/day was
effective, but the dropout rate due to side effects was 50%.%
Depression is common in women with chronic pelvic pain; when
it is diagnosed, it should be treated with an appropriate anti-
depressant in most cases.

Combination Drug Therapy

Combination drug therapy uses medications with different sites
or mechanisms of action to improve the treatment of pain. For
example, combining a central-acting opioid analgesic and a
peripheral-acting NSAID often gives better pain relief than
either analgesic alone. Similarly, combining two medications
that are central-acting but with different mechanisms, such as a
TCA and an opioid analgesic, might result in better pain relief
than monotherapy. Combination drug therapy may improve pain
relief, but it also increases adverse effects and potential drug
interactions.

Psychological Treatment

Ideally psychological evaluation and treatment would be part of
the care of every patient with chronic pelvic pain. Patients with
chronic pain develop psychological changes that maintain or
increase the distress of their pain regardless of the degree of
physical trauma or disease. Combining psychotherapy (usually
cognitive/behavioral therapy) with traditional surgical or medical
treatment results in better outcomes than those obtained with
surgical or medical treatment alone.3**° Unfortunately, many
women are unable to afford or reluctant to accept referral to a
psychologist or psychiatrist for evaluation and treatment.

Other Treatments

Other treatments, especially alternative or complementary
treatments, are used by women with chronic pelvic pain. Most
patients use alternative treatments as adjuncts to conventional
therapy, not as replacements. Thus the name complementary
medicine may be better terminology. Most complementary treat-
ments are not well-studied for chronic pain, let alone for chronic
pelvic pain.

Relaxation therapy is a commonly used technique to aid in
treatment of chronic pain and especially for acute exacerbation
of pain. Music therapy is also used by many women. There
appear to be no randomized clinical trials of efficacy.

Transcutaneous electrical nerve stimulation (TENS) has been
extensively used by physical medicine and pain physicians and
by physical therapists with seemingly good results. About three
fourths of patients treated with TENS for chronic pain show
improvement, although the degree of pain relief is not great.
One might expect similar or better results with acupuncrure, but
not as much has been published.

Bodywork of a less traditional nature than physical therapy,
such as massage therapy, chiropractic manipulation, and
reflexology, is often used but there is no published research
sufficient to reach a valid conclusion on such approaches as yet.
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KEY POINTS

* Female sexual dysfunction occurs in approximately 40% of
the adult population and is especially prevalent among teens
and women over 65 years of age.

* Women expect physicians to ask questions directed to their
sexual health. Reluctance to discuss sexual matters often
results from patient anxiety and embarrassment to bring up
the topic; many women will discuss the topic only after
direct clinician query.

* Using the PLISSIT model of sexual inquiry is an efficient way
to address sexual concerns and problems in a busy practice.

* The use of hormonal therapy should be considered in
appropriate postmenopausal women, especially surgically
menopausal women, since urogenital atrophy and loss of
sexual desire are common problems in this age group.

* Regardless of how advanced in age a woman is, sexual
history taking should be a part of the annual examination and
counseling and treatment should be offered if the woman
reports distress from a sexual dysfunction.

EPIDEMIOLOGY, RISK FACTORS,
AND PATHOGENESIS

Sexuality is an intimate and integral portion of a woman'’s life,
reflecting both her physical health and emotional well-being.
A neglected medical topic for many years, the emergence of
effective pharmacologic interventions, especially for male sexual
dysfunction, has infused the field with renewed research and
clinical interest. Sexual function, however is a difficult area to
objectively analyze because it is influenced by emotional, biologic,
and psychosocial factors, which makes the clinical diagnosis,
treatment, and study of female sexual dysfunction (FSD) more
challenging than other medical problems, such as diabetes
mellitus, in which there is an objective clinical value to diagnose
the condition and prove efficacy of the intervention.

FSD affects the entire spectrum of ages, races, and socio-
economic backgrounds and is influenced—to differing degrees—
by biological, physical, and psychosocial factors. Since many
conditions and personal experiences adversely affect sexual
health, it is not surprising that the prevalence of FSD is high
(Table 5-1). The National Health and Social Life study
evaluated 1749 women aged 18 to 59 by personal interview
technique. From this study, a 43% overall prevalence of female
sexual dysfunction was reported, with 22% reporting low sexual
desire, 14% reporting arousal difficulties, and 7% reporting
sexual pain! (Fig. 5-1). Data from a study of 1480 women

showed even higher percentages of various FSDs. In this group
of women aged 18 to 87 years, hypoactive sexual desire was
reported by 87%, followed by 83% with orgasmic disorders,
75% with insufficient vaginal lubrication, 71% with dyspareunia,
69% with body image concerns, 67% with unmet sexual needs,
and 63% with inadequate information on sexual issues.? A recent
on-line Web-based survey of 3807 women confirmed these high
rates of FSD.3 Of these respondents, who were 88% Caucasian,
5% black, 3% Hispanic, and 1.4% Asian, the most common
sexual complaint was low sexual desire (77%). Other prevalent
complaints included low sexual arousal (62%), inability to
achieve orgasm or difficulty achieving orgasm (56%), and vaginal
dryness (46%). Forty percent of the respondents reported that
they did not seek help from a physician for these complaints. Of
the group who did not seek professional assistance, 54% reported
that they would like to, and 33% were not sure whether they
would pursue help.?

Data suggest that FSD is increased in women who are
younger, unmarried, have lower levels of education and social
status, are African American, and have a history of sexual abuse
or coercion. As expected, the more sexual dysfunctions a woman
notes, the more adversely they impact her quality of life. Some
classes of medications such as antidepressants and oral contra-
ceptives as well as medical conditions such as diabetes, high
blood pressure, multiple sclerosis, endocrine disorders, spinal
cord injury, and mastectomy interfere with sexual wellness.
Gynecologic conditions such as vaginitis, pregnancy, lactation,
and menopause also increase sexual problems in women. Often
ignored by women and their clinicians, psychological and social
stressors such as depression, anxiety, rape, interpersonal conflicts
with partner, and sexual identity disorders commonly lead to
sexual dysfunction.

A major contributor to FSD, especially in the aging
population, is poor vascular integrity that can lead to adverse
anatomic and physiologic changes. Arterial insufficiency from
atherosclerosis of the iliohypogastric/pudendal arterial bed may
result in decreased blood flow to the clitoris or vagina that can
have a major impact on sexual wellness.* This vascular insuffi-
ciency over time leads to loss of corporal smooth muscle and
replacement by fibrous connective tissue in clitoral cavernosal
arteries, ultimately leading to vaginal dryness and dyspareunia.’®
Traumatic injury from pelvic fractures, blunt trauma, surgical
disruption, and chronic perineal pressure from bicycle riding can
also lead to disruption of the iliohypogastric/pudendal arterial
bed and result in diminished vaginal and clitoral blood flow
and complaints of sexual dysfunction.® Verification of this
phenomenon was demonstrated in rabbit studies. When the
pelvic nerves of an atherosclerotic female rabbit were stimulated,
the increase in clitoral and vaginal blood flow was less than in a
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normal control.’ Postmenopausal women with atrophic changes
in vaginal and clitoral vasculature frequently report diminished
vaginal lubrication and arousal (Table 5-2).

At the neurogenic level, nitric oxide, phosphodiesterase V,
and vasoactive intestinal peptide are considered to play a
significant role in sexual response. Autonomic innervation of the
vagina originates from the hypogastric and sacral plexus, which
gives rise to uterovaginal nerves. The uterovaginal nerves contain
both parasympathetic and sympathetic nervous system fibers.
The pudendal nerve provides somatic sensory innervation to the
vulvar/clitoral region, whereas the autonomic innervation to the
clitoris is from the sympathetic (T1-L3) and parasympathetic
(S2-S4) fibers.

Sympathetic nervous system activation can impair genital
blood flow in women with spinal cord injury or diseases of the

central or peripheral nervous system, such as multiple sclerosis,
parkinsonism, temporal lobe epilepsy, and spinal cord injuries.
In females with multiple sclerosis there is demyelination of the
central nervous system pathways. Because of this disruption of
pudendal somatosensory afferents in women with multiple
sclerosis, orgasmic dysfunction may be reported.” Women with
complete upper motor neuron injuries affecting sacral spinal
segments are unable to achieve psychogenic lubrication. How-
ever, when incomplete injuries occur, women usually retain
their capacity for psychogenic lubrication, especially if there is
sensory preservation at the T11 to L2 dermatomes.® Women
with spinal cord injuries also report more difficulty achieving
orgasm than women with an intact spinal cord.’

Both estrogen and testosterone play a role in female sexual
response. Other conditions, including endocrine dysfunctions,
especially those of the hypothalamic/pituitary axis; diabetes
mellitus; hypo- and hyperthyroidism; surgical or medical
castration; premature ovarian failure; natural menopause;
certain commonly used medications like antihypertensives,
psychotropics, antidepressants, and the birth control pill, also
can lead to FSD through a primary or secondary effect on the
gonadal hormones. Use of oral contraceptives, gonadotropin-
releasing hormone (GnRH) agonists, and tamoxifen may also
result in decreased desire and libido, vaginal dryness, and lack
of sexual arousal. Studies on women with hyperprolactinemia
resulting from the use of antipsychotic medication report higher
rates of sexual dysfunction than in unaffected women. The level
of depression or dose of medication is not as strong a predictor
of sexual problems as the level of prolactin. This implies that
hyperprolactinemia is the main cause of sexual dysfunction in
females taking antipsychotic medication.!® Clinicians should
avoid prescribing antipsychotics that raise the prolactin level, or
if no alternative drugs are available, then monitoring prolactin

Prevalence of male and female sexual complaints

Ages 45 to 62 Years

Experience pain during sex

Sex not pleasurable

Unable to achieve orgasm
Lacked interest in sex
Anxiety about performance

Climax too early

Men unable to keep an erection

Women have trouble lubricating

Figure 5-1 Prevalence of male
and female sexual complaints.
Data from National Health and
Social Life Survey, subjects
aged 46 to 62 years. (From
Laumann EO, Gagnon JH,
Michael RT, Michaels S: The
Social Organization of Sexuality:
Sexual Practices in the United
States. Chicago, University of
Chicago Press, 1994.)
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Antilipid medications
Antipsychotics

Barbiturates

Benzodiazepines

B-Blockers

Clonidine

Danazol

Digoxin

Fluoxetine
Gonadotropin-releasing hormone agonists
Ho-blockers and antireflux agents
Indomethacin

Ketoconazole

Lithium

Phenytoin

Spironolactone

Tricyclic antidepressants

Diminished arousal

Alcohol

Anticholinergics

Antihistaminics

Antihypertensives

Benzodiazepines

Selective serotonin reuptake inhibitors
Monoamine oxidase inhibitors

Tricyclic antidepressants

Orgasmic dysfunction

Methyldopa

Amphetamines and related anorexia drugs

Antipsychotics

Benzodiazepines

Selective serotonin reuptake inhibitors

Narcotics

Trazodone

Tricyclic antidepressants—also associated with painful orgasm

Adapted from Weiner DN, Rosen RC: Medications and their impact. In Sipski ML, Alexander
CJ (eds): Sexual Function in People with Disability and Chronic lliness. Gaithersburg, Md,
Aspen Publishers, 1997, pp 856-1118.

levels in these women is advisable. Another class of pharmaco-
logic interventions that may contribute to sexual dysfunction is
the selective serotonin receptor reuptake inhibitor (SSRI). Some
evidence suggests that activation of the 5-hydroxytryptamine 2
(5-HT,) receptor produces vasoconstriction of the genital
vasculature as compared with stimulation of the 5-HTI1A
receptor, which facilitates sexual functioning.!! Serotonin
produces vasodilation by acting on 5-HT} receptors to stimulate
release of nitric oxide and also by activating 5-HTj; receptors.
The role of 5-HT; receptors in female sexual response is
currently not definitively known.

In affected individuals, buspirone, a 5-HT1A agonist may be
useful in reversing SSRI-induced sexual dysfunction. Another
intervention, nefazodone, a 5-HT, antagonist, causes up-
regulation of 5-HT1A receptors. It has been reported to cause
fewer sexual side effects than traditional SSRIs. Cyproheptadine
acts as a histamine and serotonin (5-HT,) antagonist and has
been reported to reduce antidepressant-induced sexual dys-
function. Mirtazapine, an oy-adrenergic, 5-HT,, and 5-HT;

Female Sexual Dysfunction

receptor antagonist also has been reported to reverse SSRI-
induced sexual dysfunction.!?

During pregnancy and the postpartum period women
experience profound physical changes, fluctuating hormone
levels, and other coexisting conditions that influence their sexual
health. In recently delivered women, postpartum depression
and sexual dysfunction are a concern. Treatment may require
psychotherapy or pharmacologic intervention.

On the other end of the reproductive spectrum, the preva-
lence of diminished sexual desire and libido, dyspareunia, and
decreased sexual activity and arousal is increased in the
menopausal and postmenopausal periods of a woman’s life.
During menopause, the natural depletion of oocytes and ovarian
follicles lead to a decline in serum estrogen levels to a fraction
of reproductive-aged levels, causing loss of vaginal moisture
and dyspareunia. Declining androgen levels commencing in the
fourth decade of a woman’s life can also lead to sexual problems.
Therefore, in addition to estrogen, androgens are an important
contributor to sexual wellness. A recent double-blind, randomized
controlled study compared the effects of oral esterified estrogens
with and without methyltestosterone on endocrine profiles
and dimensions of sexual function in postmenopausal women
experiencing hypoactive sexual desire.!®> The concentration of
bioavailable testosterone was significantly increased and sex
hormone-binding globulin (SHBG) decreased after treatment
with combination estrogen/androgen therapy as compared with
estrogen alone. As anticipated, mean changes in sexual interest
or desire as rated on the Sexual Interest Questionnaire increased
from baseline with combination treatment and were signifi-
cantly greater than those achieved by esterified estrogens alone.
Increased circulating level of unbound testosterone and
suppression of SHBG by exogenous testosterone appears to be
the reason for the improved sexual functioning in women on
combination therapy.

Psychiatric illnesses, both long term and acute, such as
affective and anxiety disorders, anorexia nervosa, depression,
obsessive-compulsive disorder, schizophrenia, and bipolar
disease can cause female sexual dysfunction. Interpersonal
conflicts not psychiatrically related in a sexual relationship may
also lead to changes in sexual interest and response. Religious
beliefs and history of rape or other forms of abuse are some of
the most common reasons causing FSD in subsets of younger
women.

Even short-term emotional problems can lead to sexual
problems. The National Health and Social Life Survey
(NHSLS) data reported that deteriorating social position and
worsening economic status, leading to a high level of stress, can
negatively affect sexual functioning.!

In addition to the anatomic alterations that result from sur-
gical procedures and radiologic treatments such as hysterectomy,
vulvectomy, radiation therapy, bladder suspension, cystocele/
rectocele repair, and mastectomy, emotional issues also may
have a negative impact on a woman’s sexual wellness.'* For
example, women who undergo treatment for cervical cancer
often experience decreased lubrication and genital swelling
owing to damage to peripheral nerves and vasculature during
surgery. Disruption of the vasculature due to any pelvic surgery
or radiotherapy may have an adverse impact on sexual function.
Superimposed on these effects are the psychological issues that
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have to be dealt with afterward, including loss or diminution of
female identity.!* Sometimes all that is addressed is the vaginal
shortening, reduced vaginal elasticity, and vaginal bleeding that
may occur with coitus. Additionally, clinicians could address
the anatomic and emotional changes that may occur. Alterations
in level of sexual functioning after major surgery can often be
predicted by a number of factors that are present prior to
surgery. The level of sexual wellness presurgery appears to be the
most important one. Treating and counseling women for anxiety,
depression, type of surgery, alterations in physical appearance,
and changes in sexual function that may result will reduce the
number of sexual complaints arising from psychological issues
postoperatively. However, it is important to note that after
hysterectomy, women often report greater sexual pleasure.

CLINICAL FEATURES OF SEXUAL RESPONSE

Masters and Johnson in 1966 first characterized the female
sexual response as four successive phases: excitement, plateau,
orgasm, and resolution.'> In 1979, Kaplan proposed the aspect
of “desire” and the three-phase model consisting of desire,
arousal, and orgasm. (Fig. 5-2). Kaplan’s three-phase model is
the basis of classifications of female sexual dysfunction in the
Diagnostic and Statistical Manual of Mental Disorders IV
(DSM-1V) and also the World Health Organization International
Classification of Diseases 10 (ICD-10). Later, Basson proposed
an intimacy-based female sex response cycle!® (Fig. 5-3). Accord-
ing to her, the female sexual response is a circular, more complex
model than the linear sequence of desire, arousal, orgasm, and
resolution and the key to female sexual response is emotional
intimacy and sexual stimuli.

A major barrier to the development of clinical research in the
area of sexual function has been the absence of a well-defined,
broadly accepted diagnostic framework and classification for
female sexual dysfunction. The International Consensus
Development Conference on Female Sexual Dysfunction in
1998 developed a classification system that has four major

Traditional sex response cycle
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Plateau

Reduction

Desire
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Figure 5-2 Traditional sex response cycle. (From Kaplan HS: The New
Sex Therapy: Active Treatment of Sexual Dysfunctions. New York,
Brunner/Mazel, 1974.)

Intimacy-based female sex response cycle

Emotional
intimacy

Motivates the sexually
neutral woman

7 ol

+ To find/be
responsive to

Emotional
and physical
satisfaction
Sexual
stimuli

Psychologic and
biologic factors
govern "arousability"

Arousal and
sexual
desire

Sexual
arousal

Figure 5-3 Intimacy-based female sex response cycle. (From
Basson R: Female sexual response: the role of drugs in the
management of sexual dysfunction. Obstet Gynecol 2001;98:350-353.)

categories of dysfunction: desire, arousal, and orgasmic and
sexual pain disorders. According to this international panel of
sex researchers, therapists, and clinicians, DSM-IV categorizes
only psychiatric-related sexual disorders. This group proposed
that the classification of sexual dysfunctions be based on both
physiological and psychological problems. Definitions of several
disorders were altered to include this premise. This consensus
classification defines four types of dysfunction and five subtypes.
A new category of sexual pain disorder, including noncoital
sexual pain, also was added. The DSM-IV requirement that a
woman must experience personal distress for a diagnosis of
sexual dysfunction was retained.!

In 1998, the American Foundation of Urologic Disease
Consensus panel also published an updated FSD definition and
classification system.'> Each classification is further subtyped as
lifelong or acquired, generalized or situational, and of organic,
psychogenic, mixed, or unknown etiology. This classification
from the International Consensus Panel is as follows:

I.  Hypoactive sexual desire disorder
This is defined as persistent or recurring deficiency (or
absence) of sexual fantasies/thoughts and/or receptivity
to sexual activity, which causes personal distress. It is
the most common female problem. Loss of desire may
result from psychological/emotional factors, physiologic
problems such as hormonal deficiencies, physical ill-
nesses, medications, medical and surgical interventions,
stress, fatigue, very restrictive upbringing, and negative
or traumatic sexual experiences. In postmenopausal
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women, especially those who are surgically menopausal,
low testosterone levels are associated with loss of sexual
desire. (Fig. 5-4).

A subtype of hypoactive sexual desire is sexual
aversion disorder, defined as the persistent or recurring
phobic aversion to and avoidance of sexual contact with
a sexual partner, which causes personal distress. Sexual
aversion disorder is generally a psychologically or
emotionally based problem that can result from a variety
of causes such as physical abuse, sexual abuse, or other
childhood trauma.

II. Sexual arousal disorder
This is defined as persistent or recurring inability to attain,
or maintain, sufficient sexual excitement, causing personal
distress. It may be experienced as lack of subjective
excitement or lack of genital (lubrication/swelling) or
other somatic response. Disorders of arousal include lack
of or reduced vaginal secretions, decreased clitoral and
labial sensation, decreased clitoral and labial engorge-
ment, and lack of vaginal smooth muscle relaxation.
Causes can be psychologic and medical/physiologic and
from prior pelvic trauma, pelvic surgery, medications
(e.g., SSRIs), and neural and peripheral vascular diseases.

III. Orgasmic disorder
This is defined as persistent or recurrent difficulty, delay,
or absence of orgasmic potential after sufficient sexual
stimulation and arousal, which causes personal distress.
Primary disorder occurs when the female has never
experienced orgasm through any means of stimulation,

Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Figure 5-4 Improvement in sexual function over previous hormone
replacement therapy (HRT) with estrogen-androgen replacement
therapy. (From Sarrel R Dobay B, Wiita B: Estrogen and estrogen-
androgen replacement in postmenopausal women dissatisfied with
estrogen-only therapy: sexual behavior and neuroendocrine responses.
J Reprod Med 1998;43:847-856. Reproduced with permission from the
Journal of Reproductive Medicine, permission conveyed through the
Copyright Clearance Center, Inc.)
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and secondary disorder occurs when the female has

previously experienced orgasm but is currently non-

orgasmic. Medications, chronic illnesses, trauma to the

nerves associated with pelvic surgery and spinal cord

injury, medical conditions affecting the nerve supply of

the pelvis (such as multiple sclerosis, diabetic neuropathy),

hormonal imbalance, relationship difficulties, emotional

trauma, or sexual abuse are associated with orgasmic

failure.

IV. Sexual pain disorders

These are classified as dyspareunia, vaginismus, and

noncoital sexual pain disorders.

A. Dyspareunia
Dyspareunia is recurrent or persistent genital pain
associated with genital touching, entry attempt,
deep thrusting, or pain immediately after inter-
course. Sites of pain include the vaginal opening,
areas on the vestibule, the entire vulva, and the
pelvis. Inadequate lubrication is a common cause in
the postmenopausal female. Inadequate arousal,
pelvic infections, endometriosis, vulvodynia, uterine
prolapse, vaginal atrophy, scars, and tumors can
cause dyspareunia in women across the adult life
cycle.

B. Vaginismus
Vaginismus is recurrent or persistent involuntary
spasm of the outer third of the vagina that interferes
with vaginal penetration and causes personal dis-
tress. Vaginismus may result from vaginal scarring,
previous trauma, surgeries, childbirth, or chronic
vaginal infection.

C. Noncoital sexual pain disorder
Noncoital sexual pain disorder is recurrent or per-
sistent genital pain induced by noncoital sexual stimu-
lation. This new category recognizes that sexual pain
can occur in situations other than penile penetration.

DIAGNOSIS

Sexual assessment is an integral part of the general medical
evaluation and should be taken in a quiet atmosphere in which
the patient is seated comfortably and assured privacy and
confidentiality. Clinicians who are cognizant of their own sexual
beliefs are most comfortable with this part of the medical
history and are more likely to take a sexual history. Full
evaluation of FSD, in addition to history, must include a physical
examination, pelvic examination, and in selected cases a
hormonal profile (follicle-stimulating hormone, luteinizing
hormone, testosterone, and estradiol levels).

Because many women are reluctant to talk about sexual
issues, especially if they have a specific problem, a useful way to
commence sexual inquiry is with basic, nonthreatening questions
such as “Are you sexually active?” and “Is sex satisfying?”
Providing information such as, “Many of my patients who stop
hormonal therapy complain of pain with sex soon afterward.
Has this happened to you?” also is helpful. In some practices, a
preconsultation questionnaire including sexual questions has
proved useful: however, many women are reluctant to put sexual
problems down on paper (Fig. 5-5).
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Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Figure 5-5 Physician questioning increases patient reporting of
sexual dysfunction. (From Montejo Al, Llorca G, Izquierdo JA, et al:
[Sexual dysfunction secondary to SSRIs: a comparative analysis in
308 patients.] Actas Luso Esp Neurol Psiquiatr Cienc Afines
1996;24:311-321.)

The PLISSIT model for assessment and treatment of sexual
health is a useful tool that gives basic structure to sexual inquiry
and treatment.!” PLISSIT stands for permission (to engage in
sexual exchange), limited information (education to clarify
myths and misconceptions), specific suggestions (addressing the
problem of the patient with options for intervention and treat-
ment), and intensive therapy (referring the patient with complex
problems who will need long-term care to a professional who
deals with FSD).

Permission assists many women who need a clinician to tell
them it is OK to experience sexual pleasure without guilt.
Limited information is educating and giving information,
clarifying misunderstandings and myths about sexuality. Specific
suggestions are detailed suggestions relating to a particular
concern such as sensate focus training for arousal disorders.
Intensive therapy by a qualified sex therapist is helpful for
women who do not respond to the first three measures.

Currently, there are no useful, easy to use and interpret,
objective measures that a clinician can use in the office setting
to measure sexual dysfunction and response to intervention.
Measurements that have been used in the research setting
include changes in pelvic hemodynamics, measurement of vaginal
smooth muscle relaxation, and genital vibratory perception
thresholds. Clitoral, labial, urethral, vaginal, and uterine blood
velocity (peak systolic velocity) and venous pooling (end-
diastolic velocity) are assessed using duplex Doppler ultrasound.
The most used and validated estimate of vaginal blood flow is
photoplethysmography. Vaginal photoplethysmography measures
vasoengorgement, vaginal blood volume, and vaginal pulse
amplitude (VPA). However, the data are difficult to interpret
when patient movement occurs during the study and so this
instrument is not suitable during stimulation or orgasm. As well,
photoplethysmography provides relative rather than absolute
units of measurement and does not provide anatomic infor-
mation. Measurements by this tool have not correlated signifi-
cantly with subjective arousal reports in women.

Other methods for assessment of female genital vaso-
congestion are labial temperature, clitoral blood flow measures,
Doppler ultrasound, and magnetic resonance imaging. Sommers
et al described a new device for measuring vaginal and labial
blood flow during sexual arousal and orgasm. The device assesses
transcutaneous oxygen partial pressure by measuring the amount
of electrical power needed to maintain a set temperature.
Advantages of this device over the photoplethysmograph are
that it is relatively free from movement artifacts and can be
calibrated in terms of absolute blood flow.!®

Vaginal pressure-volume changes and clitoral and labial
vibratory thresholds are recorded both at baseline and after
sexual stimulation. Results of vibratory testing may support a
diagnosis of vascular, hormonal, or neurologic dysfunction as a
cause of the FSD."

Vaginal pH, which is the only test that can be routinely done
in a physician’s office, is an indirect measurement for the assess-
ment of vaginal flora and the support of urogenital atrophy.

Currently, FSDs are mainly diagnosed and interventions
assessed for efficacy by clinician inquiry. Questionnaires, some
validated and others not, have proliferated in recent years,
spurred in large part by the development of new treatments for
male sexual dysfunctions. These are most useful in research
settings. Recently, a variety of brief, self-report measures that
show a high degree of reliability and validity and are sensitive
to treatment interventions, have been used for the multi-
dimensional assessment of female sexual function.?’ Self-
administered questionnaires, daily diary records, and event log
measures of sexual behavior are geared mainly for use in clinical
trials on female sexual dysfunction, especially since they are
easier to administer and score than clinical measures.

A commonly used questionnaire is the Female Sexual
Function Index (FSFI). This self-report questionnaire assesses
sexual function in six domains: desire, arousal, lubrication,
orgasm, satisfaction, and pain. The use of this questionnaire for
clinical trials in female sexual dysfunction has been validated,
and it is currently being used in a number of clinical trials. It is
easy to administer, is very sensitive, and has a high degree of
internal consistency and test-retest reliability.?!

The Brief Sexual Function Index for Women (BSFI-W) is a
self-report instrument that assesses current levels of female
sexual functioning and satisfaction such as sexual thought/
desires, arousal, frequency of activity, receptivity/initiation,
pleasure/orgasm, relationship satisfaction, and sexual problems.?’
The Sexual Function Questionnaire (SFQ), which has been
validated by large-scale clinical trials, assesses sexual function in
seven domains: desire, physical arousal-sensation, lubrication,
enjoyment, orgasm, pain, and partner satisfaction.?” This question-
naire has demonstrated strong internal consistency and test-
retest reliability, making it valuable in evaluating and diagnosing
various types of FSD. It is sensitive to treatment interventions,
making it valuable in determining their efficacy in clinical trials.

Daily Diaries and Event Logs

These tools are used to assess variables such as intercourse
frequency, successful attempts at intercourse, and medication
use and to obtain frequency data in clinical trials.?® Diaries
require the subject to record sexual activity on a daily basis,
whereas event logs are completed only on days when sexual
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activity occurs. However, they are not suitable for subjective
assessment of female sexual response, are restricted in the scope
of measurement, and are susceptible to various forms of response
bias or error, since they are completed at home.

Structured Interviews

The Derogatis Sexual Function Interview is a structured inter-
view that has been validated by large-scale clinical trials for
the assessment of male and female sexual dysfunction.?* The
advantages of this interview are breadth of the assessment and
the clinical validation.

Personal Distress and Quality of Life

The Female Sexual Distress Scale is a 12-item scale that has
shown a high degree of test-retest reliability and internal
consistency.?> It is highly recommended for clinical trials in
FSD, since it assesses the subjective distress associated with
sexual dysfunction.

TREATMENT

The treatment options for FSD are limited. However, new
interventions are gradually evolving as more clinical and basic
science research is being directed to this problem.

Estrogen

Estrogen (with or without progestogen) therapy is indicated in
postmenopausal women (either spontaneous or surgical) who
complain of symptoms of urogenital atrophy, dryness, burning,
urinary frequency, urgency, and dyspareunia. Diminished sex
response, difficulty reaching orgasm, and decreased sexual
activity may also be improved with estrogen therapy but usually
because of elimination of vasomotor symptoms and not directly
from an effect on sexual motivation. Estrogen depletion leads to
decreased pelvic blood flow and sensory perception, ultimately
leading to dyspareunia. Estrogen therapy improves clitoral sensi-
tivity, increases genital blood flow, improves vaginal cytology,
improves lubrication, and decreases pain with intercourse. In
women with contraindications to systemic hormone therapy or
who need treatment only for urogenital atrophy, local therapy
such as with an estrogen cream, ring, or tablet might be con-
sidered. Vaginal estrogens have a profound local estrogenic effect
on the urogenital tissue with minimal systemic absorption.

Testosterone
Androgens play a major role in sexual motivation behaviors and
sexual desire (Table 5-3). A randomized, double blind, placebo-
controlled cross-over trial of transdermal testosterone patches
in doses of 150 and 300 pug combined with oral estrogen in
75 women after total abdominal hysterectomy with bilateral
oophorectomy found a positive effect on sexual motivational
activities. Serum free testosterone levels were substantially
increased at both treatment doses. Sexual function measures of
sexual desire, orgasm pleasure, and general well-being improved
significantly above baseline with 300 pg testosterone.?
Methyltestosterone (1.25 or 2.5 mg) used orally in combi-
nation with esterified estrogens (0.625 and 1.25 mg) is available
as hormonal therapy for menopausal women with vasomotor
symptoms. In a study of postmenopausal women who were

Female Sexual Dysfunction

Patients (%)
Testosterone Testosterone
<10 ng/mL >30 ng/mL
(n=11) (n=11)
Decreased desire 100 80
Decreased orgasm 100 45%*
Dyspareunia 55) 63
Sexual avoidance 80 36
Sexual aversion 15 —
The symptoms are global 100 45%*
*P <0.05.
From Kaplan HS, Owett T: The female androgen deficiency syndrome. J Sex Marital Ther
1993;19:3-24.

dissatisfied with estrogen alone, improvement was seen in sexual
function in women who were switched to estrogen plus
androgen as compared with estrogen alone (see Fig. 5-4).%” With
androgen creams increased clitoral sensitivity, decreased vaginal
dryness, and increased libido have been reported.’” Side effects
that are dose dependent are similar to those seen with the oral
preparation, such as acne, weight gain, voice deepening, clitoral
enlargement, increased facial hair, and androgenic alopecia.
A decrease in high-density lipoprotein cholesterol and in
triglycerides may also occur when high systemic levels of
androgens are used. Dehydroepiandrosterone (DHEA) is a pre-
cursor to testosterone and is produced in both the ovary and the
adrenal gland in women. In cases of adrenal insufficiency, oral
DHEA brings testosterone levels into the normal range.?® Data
are not available on DHEA use and FSD.

Tibolone

Tibolone is a synthetic steroid compound used outside the
United States in women who are naturally or surgically meno-
pausal. It has estrogenic, progestagenic, and androgenic effects.
The effect of tibolone on women with sexual dysfunction is still
inconclusive.

Sildenafil

Sildenafil is a potent phosphodiesterase type V (PDE-5)
inhibitor that causes the accumulation of cyclic 3’,5" guanosine
monophosphate leading to smooth muscle relaxation. Nitric
oxide and phosphodiesterase type V (the enzyme responsible
for cyclic 3’,5’-guanosine monophosphate degradation and nitric
oxide production) have been identified in human clitoral and
cavernosal smooth muscle.?

After the enormous success of sildenafil citrate in male
erectile disorder, the impact on FSD was studied. Although an
organ bath study reported that sildenafil causes a dose-
dependent relaxation of female rabbit clitoral corpus caver-
nosum, which would indicate a positive effect on arousal, this
consistent positive result has not been observed in women.*

In one open-label, nonrandomized sildenafil study of 33
postmenopausal women, no significant improvement in sexual
function was found.3! The most commonly reported side effects
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were clitoral discomfort and hypersensitivity, reported in 21%
of women. In a double-blind, placebo-controlled, cross-over trial
of 53 premenopausal women aged 22 to 28 years with arousal
disorder, both sildenafil 25 mg and 50 mg significantly improved
sexual function from baseline.3> Women taking sildenafil reported
significantly increased arousal, orgasm, enjoyment, satisfaction,
and frequency of intercourse and frequency of sexual fantasies.
There was no difference between the two doses. The investigators
found that 70.5% women in this study wanted to continue
treatment with sildenafil. Another randomized, double-blind,
cross-over, placebo-controlled trial of sildenafil was performed
in premenopausal women with multiple sclerosis who had an
active sexual relationship, normal estrogen and androgen levels,
and no significant medical or recent psychiatric study.>
Sildenafil increased lubrication and sensation in these women
with MS and FSD, but there was no improvement in the
capacity to reach orgasm, overall enjoyment, or quality of life.
The starting dose of sildenafil was 50 mg and was increased or
decreased depending on the response.
Potential future treatments for FSD include the following:

1. L-Arginine: an amino acid precursor that leads to the
formation of NO, which mediates the relaxation of
vascular and nonvascular smooth muscle, leading to
vascular dilation.

2. Prostaglandin E;: a prostaglandin E, intravaginal appli-
cation is under investigation for treatment of female
sexual dysfunction.

3. Phentolamine: functions as a nonspecific o-adrenergic
blocker leading to vascular smooth muscle relaxation and
increased vaginal blood flow. A pilot study to analyze the
effects of oral phentolamine on postmenopausal women
with sexual arousal difficulties have shown improvement
in vaginal lubrication and other measures of sexual
arousal.>

4. Apomorphine: a short-acting dopamine agonist reported
to improve sexual function.

Mechanical Devices

The U.S. Food and Drug Administration (FDA) approved a
device known as the EROS clitoral therapy device (EROS-
CTD) for the treatment of female sexual arousal disorder.? It is
designed to treat women who experience reduced sensation,
lubrication, and ability to achieve orgasm. Available by
prescription, it consists of a small, soft, plastic vacuum pump
that is placed over clitoris. With gentle suction to the region,
blood flow is increased, aiding in sexual arousal. No adverse
effects have been reported from this battery-operated device.
EROS may be particularly effective in postmenopausal women,
but clinical data are needed to confirm this assumption.

Dietary Supplements

Dietary supplements such as ginseng, gingko biloba, B vitamins,
calcium, and folic acid have no clinical data to support claims
that they are useful in the treatment of FSD.

Pelvic Exercises
Pelvic floor exercises (Kegel exercises) are prescribed to
strengthen the pubococcygeal muscles and increase blood flow

to the pelvis. No objective data document improved sexual and
orgasmic responses in women doing these exercises.

Vaginal Dilators

Vaginal dilators are most often used to treat vaginismus. At the
commencement of treatment, the smallest dilators are placed in
the vagina for 15 minutes twice daily. As the woman becomes
comfortable with that size, she gradually replaces it with the
next one with an increased diameter.

Lubricants

Lubricants can be used in conditions of vaginal dryness and
dyspareunia. They are best used during coital activity, as their
maximal effects are temporary.

RESEARCH

The Center for Drug Evaluation and Research, a branch of FDA,
issued a guidance document in May 2000 that outlines FDA
recommendations for conduct of clinical trials in FSD.3® Accord-
ing to this document, the definition of FSD should include a
measure of personal distress that reflects a degree of psycho-
logical dissatisfaction with sexual functioning in the affected
woman. Appropriate study populations are defined and include
premenopausal women and naturally and surgically post-
menopausal women taking hormone-containing products for
menopausal symptoms. To demonstrate efficacy in clinical trials
and to minimize recall bias, it is recommended that subjects
record sexual events or encounters on a daily basis during the
pretreatment period of 4 to 8 weeks and then during the
intervention. According to this document, to find the lowest
effective dose for FSD, two adequate, well-controlled, phase III
trials should be carried out for about 6 months. This document
recognizes the value of questionnaires and self-report measures,
which should be validated separately before their use in clinical
trials. To demonstrate efficacy in a treatment, women with
the following conditions should be excluded from clinical trials:
women with significant relationship difficulties or sexual dys-
function in the partner, women using medications that affect
sexual function, and women having medical illnesses that affect
sexual function. End points for clinical trials should be based
on the number of successful and satisfactory sexual events or
encounters over time, the determination of which should be by
the woman participating in the trial, as opposed to her partner.
These events or encounters can be sexual intercourse (with or
without orgasm), oral sex resulting in orgasm, or manual stimu-
lation by self or partner resulting in orgasm, and they should be
recorded in daily records or event logs.

PITFALLS AND CONTROVERSIES

Sexuality is an important component of a woman’s life and has
a significant impact on her quality of life. Research on the cause
and treatment of female sexual dysfunction has lagged far
behind many other conditions that affect women. Awailable
pharmacologic interventions are increasing as research in this
area becomes widespread. Drugs under investigation include
gonadal hormones and vasodilators. To understand the impact of
drugs, there is a great need to study and understand the myriad
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of factors that contribute to a woman’s psychological experience
of sexual satisfaction.

Inquiry about sexual symptoms should be routine, even
though the only treatment at times may be acknowledging and
validating the sexual complaint. Patients expect the physician to
raise questions related to sexual well-being. Along these lines,
more efforts should be made to emphasize training in human
sexuality during medical school and residency training. For the
field to progress, the use of standardized clinical trial tools
must be adopted so that data sets can be compared. Of great
importance is the need for large-scale, randomized, placebo-
controlled, double-blind trials to determine long-term efficacy
and side effects of pharmacologic interventions used to treat

FSD.
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KEY POINTS

* Complementary and alternative medicines are commonly
used to treat disorders throughout reproductive age.

* Complementary medicines must be used carefully and
thoughtfully owing to herb-drug and herb-herb interactions.

* Chasteberry is used to treat premenstrual syndrome.

* Evening primrose oil may diminish cyclic mastalgia symptoms.

* Phytoestrogens, black cohosh, wild yam, and dong quai are
proposed to improve menopausal symptoms.

Complementary and alternative medicine (CAM) is becoming
widely practiced within the United States. By conservative
estimates, Americans spend approximately $27 billion per year
on complementary and alternative medication. A therapy is called
complementary when it is used in addition to conventional treat-
ment, and alternative when it replaces conventional treatment.
Women especially are turning more often to CAM therapies to
treat common ailments. While many herbal therapies offer
therapeutic benefits, they are not without risk. It is important
for women and their health care providers to have information
regarding common herbal therapies, their potential risks, and
possible interactions with both conventional and alternative
treatment modalities.

COMMONLY USED THERAPIES

St. John’s Wort (Hypericum perforatum)

St. John’s wort is a flowering plant found in Europe, Asia,
Africa, Australia, and North and South America. The yellow
flowers were traditionally gathered for the feast of St. John the
Baptist. The leaves and flowers of this plant contain hypericin,
pseudohypericin, hyperforin, flavonoids, and other components.
Hypericin and hyperforin appear to be the active components.
St. John’s wort is most often made from the flower and based
in an ethanolic extract standardized to 0.3% hypericin. Recently,
it has been questioned whether hypericin is the main active
ingredient, since it does not cross the blood-brain barrier.
Hyperforin actually may be the key component. Hyperforin,
however, is less stable, and its concentration may vary consider-
ably in St. John’s wort. Importantly, significant differences in
concentrations exist depending on when and how St. John’s
wort is harvested.

St. John's wort is commonly used for treatment of depression.
St. John’s wort appears to act similarly to selective serotonin
reuptake inhibitors (SSRIs) in that it decreases the rate of
reuptake of monoamine neurotransmitters such as serotonin.!

Multiple studies have been performed evaluating Hypericum
extracts for treatment of depression. A German group looked at
an extract of Hypericum as compared to placebo for treatment
of mild-to-moderate depression.? The treatment group showed
an improvement in depression scores as compared with the
placebo group, with no adverse effects in either group. Other
groups have evaluated Hypericum as compared with SSRIs in
the treatment of mild-to-moderate depression. In an evaluation
of the LI 160 extract of Hypericum as compared with sertraline,
clinical response was noted in 47% of patients receiving
Hypericum and 40% of patients receiving sertraline.® In a study
investigating the use of Hypericum extract as compared with
fluoxetine,* both treatment groups demonstrated improvement
in multiple depression scoring systems. Several meta-analyses
similarly suggest that in patients with mild-to-moderate
depression, St. John’s wort has similar efficacy to low-dose
tricyclic antidepressants but may be better tolerated.>®

St John’s wort, however, does not appear to significantly
improve moderate to severe depression. In a randomized,
placebo-controlled study evaluating the use of LI 160 as
compared with sertraline and placebo for the treatment of
moderate-to-severe depression, no difference in depression
scores was detected, although a higher rate of full response was
noted in the patents with a lower initial depression score.”®
Although St. John’s wort may not treat moderate-to-severe
depression as evaluated by depression scoring scales, most
patients using St. John’s wort have mild-to-moderate symptoms
and therefore may experience some improvement in mood
(Figs. 6-1 and 6-2).

Researchers have evaluated St. John’s wort in premenstrual
syndrome (PMS). Women with PMS note the appearance of
symptoms late in the luteal phase with resolution after menses.
Mood disorders are frequently reported also. A pilot study was
performed evaluating the use of daily Hypericum extract for the
treatment of PMS.? Women completed a daily symptom ratings
calendar for one cycle before starting daily Hypericum tablets
standardized to 900 ug hypericin. Symptoms were rated daily
and then scored after one and two cycles of treatment. Overall
premenstrual scores decreased by 51% between baseline and
completion of the trial, suggesting that Hypericum may be
useful as a treatment for PMS.

The recommended daily dose is 2 to 4 g St. John’s wort or
0.2 to 1 mg hypericin. Adverse effects include photosensitivity,
rash, nausea, fatigue, and restlessness.'® Although well tolerated,
St. John’s wort appears to have significant drug-herb inter-
actions. St. John’s wort induces cytochrome P-450 enzymes and
increases the metabolism of protease inhibitors, oral contra-
ceptives, warfarin, digoxin, and theophyline.!’ St. John’s wort
decreases cyclosporine levels, resulting in organ transplantation
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Change in Hamilton depression scale over 8-week treatment,
comparing placebo versus St. John’s wort for severe depression

Change in Hamilton depression scale over 6-week treatment,
comparing placebo, St. John’s wort, and Sertraline
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Figure 6-1 Change in Hamilton Depression Scale (HAM-D) score over
8-week treatment period comparing placebo with St. John’s wort for
severe depression. (From Shelton RC, Keller MB, Gelenber A, et al:
Effectiveness of St. John’s wort in major depression: a randomized
controlled trial. JAMA 2001;285:1978-1986.)

rejection.'? Finally, St. John’s wort should not be used during
pregnancy or lactation.

Chasteberry (Vitex agnus-castus)
Chasteberry is commonly used for the treatment of PMS
symptoms. The active part of the chaste tree is the fruit. The
active constituents of chasteberries are iridoid glycosides,
flavonoids, and the diterpenes. The active iridoids are aucubin
and agnoside, and many chasteberry extracts are standardized to
contain 6% agnoside. Chasteberries also contain several essential
fatty acids including oleic acid, linolenic acid, palmitic acid, and
stearic acid.'3

The mechanism of action of chasteberry seems to be through
indirect effects on neurotransmitters and hormones. Chasteberry
extracts may have agonistic activity at the pituitary dopamine
(D2) receptors. At high doses, chasteberry may suppress
prolactin release.'* Chasteberry also appears to selectively bind
to the B-estrogen receptor (B-ER). The isolated ligand for the
B-ER appears to be linoleic acid.' Linoleic acid has been shown
to stimulate mRNA B-ER expression in a breast cancer cell line.

Chasteberry has been evaluated for the treatment of PMS. In
one large, nonrandomized trial, over 1600 German women used
chasteberry extract for treatment of PMS.!® After 3 months of
treatment, 81% of women reported feeling much better than at
the start of treatment. Another group investigated Vitex agnus-
castus extract Ze 440 in 50 women with PMS.!” These women
took one tablet daily containing 20 mg native extract for three
menstrual cycles. The 43% of the women who continued the
study responded with a reduction of at least 50% on the Moos
menstrual distress questionnaire. Symptoms gradually recurred
after cessation of treatment; however, a difference from base-
line did persist for up to three additional cycles. No difference
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Figure 6-2 Change in Hamilton Depression Scale (HAM-D) score over
6-week treatment period comparing placebo with St. John’s wort or
sertraline for severe depression. (From Hypericum Depression Trial
Study Group: Effect of Hypericum perforatum [St. John’s wort] in major
depressive disorder: a randomized controlled trial. JAMA
2002;287:1807-1814.)

was seen between women taking or not taking oral contra-
ceptives. However, this group was also not compared with a
placebo group. More recently, a prospective, randomized,
placebo-controlled study evaluated daily treatment of
chasteberry fruit extract Ze 440 in 170 women with PMS.!®
Women rated six symptoms using a visual analog scale. After
3 months of treatment, women receiving chasteberry extract
noted a greater than 50% improvement in their symptoms.

Chasteberry extracts are generally well tolerated. Some
patients complain of gastrointestinal (GI) upset, headache,
nausea, itching, and rash. Some patients also complain of
fatigue. Women may note irregular bleeding when chasteberry is
first started. Chasteberry should be avoided during pregnancy,
since it may have uterine stimulating properties. In addition, it
should be avoided during lactation because it appears to be a
dopamine agonist and may inhibit prolactin release.

Evening Primrose Oil (Oenothera biennis)
Evening primrose oil is obtained from the seed of Oenothera
biennis. It contains 2% to 16% 7y-linolenic acid, 65% to 88%
linoleic acid, and vitamin E. Evening primrose oil has been
suggested as a treatment option for women with cyclic
mastalgia. The hypothesis is that women with cyclic mastalgia
have an altered proportion of fatty acid esters as compared with
unaffected women. Therefore, one therapeutic option is supple-
mental fatty acid intake. Australian data suggest evening primrose
oil at a dose of 1000 mg three times daily improves cyclic
mastalgia.'” In addition, a cohort of 66 Australian women treated
with gamolenic acid demonstrated a marked reduction in cyclic
mastalgia after 6 months of treatment.?’

Evening primrose oil is generally well tolerated orally, but
nausea, indigestion, and headache have been reported. Usually
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these side effects are easily tolerated and do not result in
discontinuation of therapy. Evening primrose oil may have
anticoagulant effects owing to its y-linolenic acid component.
Therefore, evening primrose oil may theoretically increase anti-
coagulant or antiplatelet effects of other drugs such as aspirin,
nonsteroidal anti-inflammatory drugs, clopidogrel, heparin,
warfarin, and enoxaparin. Caution should be used with con-
comitant use of other herbal products with coumarin activity
such as dong quai. Finally, evening primrose oil should not be
used in schizophrenic patients being treated with phenothiazine
drugs because this combination has been reported to cause
seizures.!3

Ginkgo

Ginkgo is derived from the leaf of Ginkgo biloba. Ginkgo biloba,
which is also known as the maidenhair or fossil tree, is the oldest
living species of tree. Ginkgo leaf and its extracts contain several
active constituents including flavonoids, terpenoids, and organic
acids. The terpenoids include ginkgolides A, B, C, M, and J,
and bilobalide. The major flavonoids are kaempferol, quercetin,
and isohamnetine derivatives. Ginkgo leaf flavonoids have anti-
oxidant and free radical scavenging effects as seen by their ability
to inhibit the expression of inducible nitric oxide synthase.'®
Ginkgolide B competitively inhibits platelet activating factor
(PAF) in laboratory animals. PAF inhibition decreases platelet
aggregation and protects against hypoxia-induced neuronal
injury as well as decreasing free radical production.?' This effect
on platelet aggregation may also increase the risk of spontaneous
bleeding. One case has been reported of excessive bleeding
requiring transfusion after laparoscopy.?> Gingko extracts should
be used cautiously in patients taking other anticoagulant or
antiplatelet drugs. Ginkgo extracts also contain ginkgotoxin, a
neurotoxin. Ginkgotoxin is more concentrated in gingko seed
than in gingko leaf; therefore, it is unlikely to be at high enough
concentration to cause toxicity.”> However, there are reports
of patients having seizures who were previously well controlled
on antiseizure medications.”* Therefore, patients with seizure
disorders or taking other medications known to lower seizure
threshold should avoid using ginkgo extracts. Other side effects
of oral ginkgo supplements include GI upset, headache, dizzi-
ness, constipation, and allergic skin reactions.

While gingko leaf is most commonly used for dementia,
ginkgo has been used to treat sexual dysfunction caused by
SSRIs. In one open trial, ginkgo extracts improved sexual
response in women taking SSRI antidepressants.”> A more
recent placebo-controlled, randomized trial did not demonstrate
a difference after 8 weeks of therapy between placebo and
ginkgo groups. In fact, both treatment arms showed improve-
ment in sexual function.?® Ginkgo should be used cautiously in
patients with infertility, since it might interfere with oocyte
fertilization.?’

Dong Quai

Dong quai, which is extracted from the root of Angelica sinesis,
is a Chinese herb often used to treat gynecologic conditions such
as menstrual disorders and menopausal symptoms. The primary
active ingredients are coumarin derivatives including psoralen,
osthol, and bergapten. Osthol appears to inhibit platelet
aggregation. Psoralen and bergapten are photosensitizing, which
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may result in phototoxicity with external application of dong
quai. Bergapten and other dong quai constituents have been
shown to be carcinogenic; however, what concentration or
duration of use is unsafe is unknown.'® Because of the coumarin
derivatives, there is a theoretical risk of bleeding. Therefore,
dong quai should be used cautiously or not at all in patients
taking other anticoagulants or antiplatelet drugs.

It has been suggested that dong quai has estrogenic effects
resulting in improvement in menopausal symptoms. A
randomized, placebo-controlled study evaluated the effects of
dong quai 4.5 g/day as compared with placebo for treatment of
hot flashes (hot flushes) and menopausal side effects. Patients
were evaluated at 6, 12, and 24 weeks. Both dong quai and
placebo decreased hot flashes with no differences noted in
endometrial thickness, vaginal maturation index, or Kupperman
index.?® The Kupperman index classifies 11 menopausal
symptoms including vasomotor symptoms, nervousness,
insomnia, melancholia, paresthesias, formication, fatigue,
headache, palpitation, arthralgia, and vertigo. Therefore, dong
quai does not alleviate menopausal symptoms. When investigators
in Houston evaluated the estrogenicity of dong quai through its
ability to proliferate MCF-7 breast cancer cells in vitro,?’ dong
quai significantly stimulated the human breast cell cancer line.
Dong quai did not, however, activate either the o- or B-ER and
did not increase uterine weight in treated mice. At this time,
dong quai should be used cautiously or not at all in patients with
known breast cancer.

Phytoestrogens

Phytoestrogens are one of the main alternatives women use for
estrogen replacement therapy. Phytoestrogens are diphenolic
compounds found in grains, legumes, and grasses. Because they
possess a phenolic ring, they are able to bind to estrogen
receptors specifically, binding with greater affinity to B-ER than
to o-ER. Even though these compounds bind to the estrogen
receptor, they are much weaker than human estrogens. Phyto-
estrogens are classified into three groups: isoflavones, lignans,
and coumestans. Isoflavones are plant sterol molecules found in
soy and legumes (Fig. 6-3). Lignans are a constituent of the plant
cell wall and are found in grains and the husks of seeds such as
flaxseed. Coumestans are found in sprouts such as alfalfa and
red clover.®

Chemical structure of
Isoflavone

Isoflavone

Figure 6-3 Chemical structure of isoflavone.
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Soybeans, which contain 1 to 2 mg of isoflavone per gram of
soy protein, are the richest food source of isoflavones. The
amount of phytoestrogen in a soy product depends on how it is
processed. Soy milk and soy flour contain less phytoestrogen
than do soybeans. Some soy capsules and powders have no
remaining active phytoestrogen after being processed with an
alcohol extract. Soybeans contain three different types of
isoflavones: genistein, daidzein, and glycitein. Red clover extracts
also contain genistein and daidzein in addition to their methy-
lated precursors, formononetin and biochanin (Fig. 6-4).

Genistein has 1/400 to 1/1000 the potency of 17f-estradiol
and binds with greater affinity to B-ER than to a-ER. Genistein
may act as either an estrogen or antiestrogen depending on the
tissue type and amount of endogenous circulating estrogens.

Hot flashes and night sweats are the most bothersome
symptoms of menopause. The severity of symptoms, however,
differs among national groups. Only 10% to 25% of Asian
women report hot flashes as compared with 70% to 80% of
American women. Since Asian women have a much greater
dietary intake of soy, there has been interest in evaluating the
efficacy of phytoestrogens for treating menopausal symptoms
(Fig. 6-5; Table 6-1).

An early study evaluated the effects of a short-term,
phytoestrogen-rich diet on menopausal symptoms. Women
were randomized to either a diet rich in phytoestrogens or to
a regular diet with instructions to avoid specific soy products
and flax seed. The phytoestrogen-rich diet included 80 g of

Chemical structures
of 17P- estradiol, genistein, and daidzein

OH

HO

17F_Estradiol

Daidzein

Figure 6-4
daidzein.

Chemical structures of 17p-estradiol, genistein, and
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Figure 6-5 Percentage of Asian women and American women
experiencing hot flashes.

tofu daily (containing approximately 75mg/g daidzein and
200 mg/g genistein), one teaspoon of miso (40 mg/g daidzein
and 35 mg/g genistein), and two teaspoons of ground flax seed
(4 mg/g lignans). Throughout the study period, women recorded
the frequency and severity of their menopausal symptoms.
Symptoms improved in both groups with a significantly greater
improvement in vaginal dryness and hot flashes in the phyto-
estrogen group as compared with the control group.’! However,
another investigator found no significant difference between
frequency of hot flashes or night sweats in women randomized to
diets containing either isoflavone-rich soy protein (80.4 mg/day)
or isoflavone-poor soy protein (4.4 mg/day) or a control diet
containing whey protein. Albertazzi performed a double-blind,
placebo-controlled trial in which 104 women were randomized
to either 60 g of isolated soy protein daily consisting of 76 mg of
isoflavone or to 60 g of casein as a placebo. Women recorded
both the number and severity of hot flushes and night sweats
during the 12-week study period. Women in the isoflavone
group demonstrated a 45% decrease in hot flashes as compared
with a 30% decrease reported by women in the placebo group.3?
Albertazzi then evaluated the change in serum levels of
isoflavones after 60 g/day soy supplementation. Marked

Amount Isoflavone Calories Fat

(cup) (mg) (keal) (8)

Low-fat tofu 7 35 60 2
Regular tofu % 35 110 6
Soy milk 1 30 130-150 4
Low-fat soy milk 1 20 105 2
Soy nuts 7 60 195 9

From Bieber EJ, Gell JS: Complementary and alternative medicine in the perimenopause and
menopause. In Yuan CS, Bieber EJ (eds): Textbook of Complementary and Alternative
Medicine. New York, Parthenon, 2003, pp 319-332.
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Weekly decrease in the number of hot flashes
in women taking soy protein or placebo
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Figure 6-6 Weekly decrease in number of hot flashes experienced by
women taking soy protein or placebo. (From Albertazzi R Pansini F,
Bonaccorsi G, et.al: The effect of dietary soy supplementation on hot
flush. Obstet Gynecol 1998;91:6-11.)

increases were seen in genistein, daidzein, and equol; however,
these marked increases did not correlate with decreased
vasomotor symptoms>> (Figs. 6-6 and 6-7).

A review of the literature on phytoestrogens and menopausal
symptoms was performed. Trials were eligible if they were
placebo controlled, reported hot flash frequency, and lasted
at least 4 weeks. Neither the soy food nor the soy extract
trials demonstrated improvement in menopausal symptoms.
Reasons for no benefit may be inadequate amount of soy

Changes in serum levels of isoflavones after 12 week of 60g
isoflavone supplementation per day
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ingested for a response or poor bioavailability of phytoestrogen
preparations.>*

Another source of isoflavones is red clover. Unlike soy, red
clover is not a dietary staple and if ingested at all may be con-
sumed in small quantities as a flavoring. Standardized extracts of
red clover have been developed to treat menopausal symptoms.
A randomized controlled trial evaluated the use of Promensil
(82 mg of total isoflavones per day) with Rimostil (57 mg of
total isoflavones per day) to placebo. After 12 weeks of therapy,
all three groups showed a similar decrease in daily hot flashes.
Women taking Promensil reported a more rapid reduction of hot
flashes as compared with placebo; Rimostil did not appear to
have this effect® (Fig. 6-8).

Since isoflavones have estrogenic effects, one concern with
long-term use is their ability to stimulate the endometrium.
Wilcox found an increase in the maturation index in women
supplementing their diet with soy flour, red clover sprouts, and
linseed. However, other studies have not demonstrated any
increase in vaginal maturation index with increasing isoflavone
supplementation. No difference has been seen in endometrial
thickness after treatment with either placebo or soy supple-
mentation. Finally, endometrial histology has not been reported
to change after ingestion of an isoflavone-enriched diet.3°

A final concern is the use of phytoestrogens in women with
breast cancer. Many newly menopausal women are diagnosed
with breast cancer and are advised to avoid the use of estrogen
therapy, turning instead to soy products as an alternative treat-
ment for hot flashes. Patients beginning tamoxifen therapy may
experience significant worsening of vasomotor symptoms. One
trial enrolled 177 breast cancer survivors in a randomized,
double-blind, crossover trial in which they consumed 150 mg/day
of soy (equivalent to approximately three glasses of soy milk).
Soy was no more effective than placebo in diminishing hot
flashes. Unfortunately, minimal clinical safety data exist

Changes in hot flash frequency in women
taking placebo, Promensil, or Rimostil
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Figure 6-7 Change in serum level of isoflavone after 12 weeks of
isoflavone supplementation 60 g/day in women with moderate to
severe hot flashes. (From Albertazzi R Pansini F, Bottazzi M, et al:
Dietary soy supplementation and phytoestrogen levels. Obstet Gynecol
1999;94:229-231.)
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Figure 6-8 Change in hot flash frequency over 12-week treatment
period comparing placebo, Promensil, and Rimostil. (From Tice JA,
Ettinger B, Ensrud K, et al: Phytoestrogen supplements for the treatment
of hot flashes—the isoflavone clover extract [ICE] study: a randomized
controlled trial. JAMA 2003;290:207-214.)
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regarding the use of phytoestrogens and risk of recurrence of
breast cancer.’’

Wild Yam (Dioscorea villosa)

Wild yam root and tubers are known to contain diosgenin, a
steroid precursor used in early commercial production of steroid
hormones. For this reason, wild yam extracts have been used
topically to treat menopausal symptoms. However, conversion
of diosgenin to estrogen, progesterone, or any other steroid does
not occur in the human body. Diosgenin may enhance estradiol
binding to estrogen receptors and may stimulate growth of
mammary tissue.'> A double-blind, placebo-controlled, crossover
study evaluated the effects of wild yam cream on menopausal
symptoms.>® Women were treated with either active or placebo
cream for 12 weeks in random order and instructed to keep a
diary of symptoms. Hormone assays were performed on both
serum and saliva samples. Both study groups showed minimal
improvement on flushing severity and number with no signifi-
cant difference between wild yam extract and placebo. After
3 months of therapy, there was no change in FSH, estradiol, or
serum or salivary progesterone. Therefore, while wild yam
extract appears to be well tolerated without significant side
effects, it also does not appear to be beneficial for the treatment
of menopausal symptoms (Fig. 6-9).

Black Cohosh (Cimicifuga racemosa Rhizome)

Black cohosh is a herb native to Eastern North America and
traditionally has been used by Native Americans to treat

The Mexican wild yam (Dioscorea villosa)

Figure 6-9 Mexican wild yam (Dioscorea villosa). (From Bieber EJ,

Gell JS: Complementary and alternative medicine in the perimenopause
and menopause. In Yuan CS, Bieber EJ [eds]: Textbook of Complementary
and Alternative Medicine. New York, Parthenon, 2003, pp 319-332.)

Figure 6-10 Label from Lydia Pinkham’s Vegetable Compound.

gynecologic conditions including menopause. Black cohosh was
commercially available during the 19th century as Lydia
Pinkham’s Vegetable Compound (Fig. 6-10) and during the
early 20th century as Huntington’s 11, and currently is available
as Remifemin.

The primary active constituents are flavonoids and triterpenes
such as 27-deoxyactein.'® Remifemin is standardized to contain
1 mg of 27-deoxyactein per 20 mg tablet. The estrogenic activity
remains unclear. Black cohosh did not demonstrate estrogenic
activity in a study utilizing several different assay systems.*
Another study evaluated the effects of 17f-estradiol as
compared with Cimicifuga racemosa extract BNO 1055 on
ovariectomized rats.** While estradiol-treated rats demonstrated
increased uterine weight and expression of progesterone receptor,
no such effects were seen in the Cimicifuga racemosa—treated
rats. In an additional study, black cohosh did not appear to
induce the growth of a human breast cancer cell line or activate
the o- or B-ER.?°

Clinically, black cohosh has been used to treat menopausal
symptoms. German investigators reported decreased frequency
and severity of hot flashes in women taking black cohosh as
compared with placebo.*’ In another trial evaluating black
cohosh as treatment for menopausal symptoms in breast cancer
survivors most of whom were on tamoxifen therapy,*? placebo
and black cohosh reduced hot flashes to the same extent.

Black cohosh appears to be safe and well tolerated; however,
there are no long-term safety data. Therefore, the recommended
length of treatment is not to exceed 6 months. Side effects are
limited but include GI upset, bradycardia, headache, and nausea.
Black cohosh may also cause uterine contractility and should
not be used during pregnancy. Black cohosh should not be
confused with blue cohosh, which has potent vasoconstrictive
constituents. '3
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Herb

Gingko

St. John’s wort

Evening primrose oil

Dong quai

Relevant Pharmacologic Effects

Inhibits platelet-activation factor

Decreases rate of uptake of monoamine
neurotransmitters such as serotonin

May have anticoagulant effects owing to
its ylinolenic component

Primary active ingredients are coumarin

derivatives drugs

Perioperative Concerns

Potential to increase risk of bleeding especially in combination
with other anticoagulants or antiplatelet drugs

Induction of cytochrome P-450 enzymes affecting
cyclosporine, warfarin, steroids, digoxin

May increase anticoagulant or antiplatelet effects of other No data
drugs
May increase anticoagulant or antiplatelet effects of other No data

Alternative Medicine

Preoperative Discontinuation

At least 36 hours before surgery

At least 5 days before surgery

HERBAL MEDICINES AND PREOPERATIVE
CARE

With the ever-increasing use of herbal products, presurgical
patients are also likely to be ingesting herbal medications. In a
recent survey, 32% of patients in an ambulatory surgical setting
admitted to using herbal medications; however, more than 70%
did not report herbal medications during a perioperative
evaluation. Because of potential interactions with conventional
medications causing increased risk during surgical care, health
care professionals should specifically ask about use of botanical
products*® (Table 6-2).
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Judy C. Chang, MD, MPH

KEY POINTS

* Intimate partner violence is prevalent among women in the
United States.

* Intimate partner violence is associated with significant
morbidity and mortality.

* Obstetricians and gynecologists have unique opportunities
and responsibilities to address intimate partner violence.

* Asking about intimate partner violence in a supportive,
nonjudgmental manner may increase awareness of the
problem and offer a message of caring and support.

* Interventions for intimate partner violence should emphasize
validation, information/resources, options, and autonomy.

EPIDEMIOLOGY AND RISK FACTORS

Authors in the health care and social science literature have
used many different terms to represent violence against women
perpetrated by her partner. These include domestic violence,
spouse abuse, wife battering, battered women, partner abuse, wife
abuse, partner violence, and women abuse. Recognition of these
variations and the resulting inconsistencies in prevalence and
incidence estimations prompted the Centers for Disease
Control and Prevention to develop and publish Intimate Partner
Violence Surveillance: Uniform Definitions and Recommended
Data Elements. An intimate partner includes current spouses,
common-law spouses, nonmarital dating partners or boyfriends/
girlfriends, former marital partners, former nonmarital partners,
opposite-sex partners, and same-sex partners. Violence includes
physical violence, sexual violence, threats of physical/sexual
violence, and psychological/emotional abuse.!

A recent report describing the findings of the National
Violence Against Women Survey estimated that 1.5 million
women experience physical or sexual violence from a current or
former intimate partner each year in the United States. This
same study revealed that approximately 25% to 30% of women
in the United States experience intimate partner violence.? Of
women seen in emergency departments (EDs) and in com-
munity clinics, 15% to 30% have a history of intimate partner
violence.>> Between 42% and 52% of female victims of intimate
partner violence sustained an injury,>® and 41% required medical
care as a result of a physical assault by their intimate partner.®

National reports from the U.S. Department of Justice
repeatedly find that intimate partner violence affects women of
various ages, races, cultures, and socioeconomic levels. These
reports find higher incidence rates of intimate partner violence
among women in the reproductive-age group, particularly those

between ages 19 and 29, compared to other age groups. Other
characteristics associated with a higher incidence of intimate
partner violence include lower socioeconomic and education
status.”” However, these reports relied on violent crime data
and report univariate rates without comparing to nonvictims and
without controlling for other factors. Reviews of studies that
included less severe forms of intimate partner violence and com-
pared factors between assaulted and nonassaulted groups show
no consistent factors to predict a woman’s risk for experiencing
intimate partner violence.!°

Among pregnant women who present for medical care,
between 14% and 46% report a past history of intimate partner
violence.!"'* Prevalence rates of intimate partner violence that
occur during pregnancy vary from 0.9% to 20.1%, with most
estimates between 4% and 8%,'>'® similar to prevalence rates
for routinely screened conditions such as preeclampsia'® and
gestational diabetes.?’’ Although most women who report
experiencing violence during the pregnancy also experienced
violence before the pregnancy, between 12.5% and 28.9% report
that the violence first began during the pregnancy.?!-**

Several studies examining homicide data reveal that between
30% and 66.9% of women who are killed are killed by a current
or former intimate partner.®?>?” Of the women killed by their
partner, two thirds reported physical assault prior to murder and
83% were threatened by the man who eventually killed them.?
In one study, half of the couples in which murder occurred had
a separation event (e.g., divorce, break-up, separation) preceding
the murder. In another study, 44% of intimate partner violence
murder victims had presented to an ED within 2 years of their
murder.?® Estimates of the cost of care for women suffering
from partner abuse are generally higher than for the nonabused
population. One study calculated $1.8 billion per year for direct
medical care of injuries.?? Another study found that female
victims of violence were twice as likely to use outpatient health
care services as were nonvictims, with 2.5 times the health care
costs.>® Another study examining female enrollees in a single
large health plan showed that victims of intimate partner
violence had significantly higher mental health service use and
cost the health plan 92% more than a random sample of general
female enrollees.®! Additional factors that could also affect
cost include days of work missed, utilization of police and/or
ambulance services, and costs of care for children exposed to
violence.

CLINICAL FEATURES

Despite studies (Table 7-1) showing that between 41% and
51% of women who experience intimate partner violence suffer
physical injury from their attacks,>®® only 28% of those who
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General and Mental Health
Associations Reproductive Health Associations
- Death

+ Major and minor injuries

+ Gastrointestinal disorders

+ Chronic pain disorders

- Depression

+ Anxiety disorders

-+ Post-traumatic stress disorder
+ Suicide

+ Alcohol and substance abuse

- Sexually transmitted infections

- HIV/AIDS

- Delayed or lack of prenatal care

+ Low birthweight babies

-+ Pelvic pain

- Unplanned/unwanted pregnancies
- Lack of reproductive control

were injured sought medical care.? Findings from the National
Violence Against Women Survey revealed that the majority of
women experiencing an injury from intimate partner violence
described relatively minor injuries such as bruises, scratches, or
welts. However, 11% suffered broken bones or dislocated joints,
8.8% reported lacerations or knife wounds, and 8.8% described
head and spinal cord injuries.

Because injuries are often absent or no longer apparent when
a victim of intimate partner violence presents for care, more
attention has been placed on other clinical signs of intimate
partner violence. Studies have demonstrated associations
between partner violence and other medical problems, including
gastrointestinal disorders,®> depression,®® anxiety, chronic pain
syndromes,** increased substance abuse, and suicidal ideation.?®

The Commonwealth Fund’s 1993 National Survey of
Women’s Health found that women who have experienced
partner violence were more likely to report having gynecologic
problems, sexually transmitted diseases, and pelvic pain.*® Other
studies have indicated an association between intimate partner
violence and unintended pregnancies,®’*® elective pregnancy
terminations,*>*? and delayed entry into prenatal care.*! In one
study surveying more than 1400 women, 23% of the women
who reported intimate partner violence described experiencing
either sexual assault or rape from their partner.*> Additionally,
one qualitative study revealed that abusive partners often
controlled access to and use of contraception.’” Two studies
examining the prevalence of intimate partner violence among
women seeking services from abortion clinics found that 30% to
39% report a history of intimate partner violence.>**’ Addition-
ally, women who experienced physical intimate partner violence
were 1.8 times more likely (95% confidence interval [CI],
1.5-2.1) to have delayed entry into prenatal care compared to
those who had not experienced violence.*!

Studies examining associations between intimate partner
violence and pregnancy outcomes have not shown consistent
results. According to a review of published studies on pregnancy
outcomes and intimate partner violence, only mean birthweight
and low birthweight achieved statistical significance in more
than one study.*® Recent studies examining causes of maternal
death, however, have shown that homicides represent between
13% and 25% of deaths in pregnant or recently pregnant
women.***® A statewide analysis in Maryland between 1993
and 1998 revealed that homicide was the leading cause of all

pregnancy-associated deaths (20.2%) with cardiovascular dis-
orders representing the second most common cause of maternal
death (19.4%)."® Women who experienced intimate partner
violence during pregnancy had three times higher odds of
suffering a life-threatening attack compared to intimate partner
violence victims who did not report experiencing abuse during
pregnancy.*’ This study also suggested that intimate partner
violence that occurs during pregnancy may represent a more
severe and potentially dangerous type of partner abuse.

DIAGNOSIS

In recognition of intimate partner violence as a public health
problem, various advocacy groups and medical organizations
have called for health care facilities and providers to develop and
implement routine screening and intervention for violence. The
Family Violence Prevention Fund released clinical guidelines
that recommend screening “all women over the age of 14,
whether or not symptoms or signs are present and whether or
not the provider suspects abuse has occurred.”*® Medical
organizations such as the American Medical Association,*¥°
American College of Obstetricians and Gynecologists,®! the
American College of Emergency Room Physicians,*” the American
Academy of Family Physicians,”® and the American Nurses’
Association®* advocate similar recommendations for routine
screening. Additionally, since 1992, the Joint Commission on
Accreditation of Healthcare Organizations has required hospital
departments and clinics to provide interventions for identified
victims of intimate partner violence.>

Compared to other medical specialists, obstetrician/
gynecologists have an increased opportunity to identify and
provide intervention for women at risk for intimate partner
violence. A study in 1995 estimated that approximately 72%
of women in the United States aged 15 to 44 received at least
one reproductive health visit during that year.® Obstetrician/
gynecologists provide the majority of women’s reproductive
health services to women of all ages, as well as the majority of
nonreproductive health care to women between ages 18 and
4457 According to a National Vital Statistics Report in 2000, the
mean number of care visits received in pregnancy in 1995 was
12.3,%8 representing numerous opportunities for an obstetrician/
gynecologist to develop patient trust, address the issue of
intimate partner violence, and, if needed, offer resources and
intervention. Additionally, pregnancy is often regarded as an
opportunity to address and intervene for a number of behavioral
health issues, such as smoking,**% substance abuse,® and
depression.®%” Studies also suggest that pregnant patients may
be more motivated to consider and initiate certain health
behavioral changes.®>%

The majority of studies exploring how health providers
address the topic of intimate partner violence focus on how
often they ask. These studies show that rates of routine screen-
ing for intimate partner violence by health care providers range
between 1% and 40%, with increased rates of screening among
patients when the provider suspects abuse.>'*%7! Among the
reasons physicians cite for their reluctance to broach the subject
with their patients are lack of training regarding how to address
the issue, uncertainty in their ability to help, and frustration
with their perception of the patient’s lack of change or
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Provider Barriers to Screening

Concern about offending patients
or belief that asking invades
family privacy

Personal discomfort about
discussing topic, lack of
experience with abused patients,
or concern about misdiagnosis
Feeling powerless to help
Frustration with patients who
return to abuser

Concern that identification may
compromise the victim’s ability to
get/keep health insurance

Fear for their own personal safety
Cultural differences between
patients and clinicians

Patient Barriers to Disclosure

Fear of escalating violence
Feelings of shame and
embarrassment

Fear of losing custody of their
children

Concern about confidentiality
Fear of police involvement
Sense of family duty or
responsibilities

Lack of access or partner
preventing access to health care
Denial of abuse

Thinking abuse was controllable
Feeling that physician could not
help and that it was not part of the
physician’s job

Reluctance to become involved
with justice system

Belief that abuse is not a
medical problem

Lack of awareness about
violence against women
Inadequate provider training
Shortage of time during patient
visits

Underestimation of the
prevalence of violence among
their female patients

Lack of 24-hour access to social
worker

Marginalization of practitioners
who take leadership roles in
dealing with family violence

Negative physician attitude or
negative past experience with a
physician

response’%7? (Table 7-2). Compared to other medical specialties,
such as family practice and internal medicine, obstetrician/
gynecologists are most likely to perform routine screening for
intimate partner violence,”! and they are more likely to do so
during the first prenatal visit.®

Female participants in many studies reported that they think
providers should routinely ask about violence and provide
information on community and legal resources.”>’® One study
by Rodriguez and colleagues suggested that if asked directly
whether they have been abused, women who experience intimate
partner violence will disclose.”” However, several other studies
found that many women experiencing current partner violence
will deny their abuse even when asked.”®’®”® Studies exploring
patients’ perceived barriers to disclosure of partner abuse showed
that fear of escalating violence,”>7%787% feelings of shame and
embarrassment,’>”>7%78 fear of losing the children, concern
about confidentiality,’®”? and fear of police involvement’® were
common reasons for denying the abuse (see Table 7-2).

TREATMENT

Asking About Intimate Partner Violence May Itself

Be an Intervention

Multiple qualitative studies suggest that just the act of asking
about intimate partner violence in a nonjudgmental and com-

Domestic Violence

passionate manner is helpful to women experiencing intimate
partner violence.”®%2 Gerbert and colleagues interviewed
women who had experienced intimate partner violence and who
had helpful encounters with health care providers. The women
described that providers were most helpful by validating and
helping them recognize that the violence was a problem they did
not deserve.83% Chang and colleagues found that just asking
about intimate partner violence not only helps women recognize
the abuse, but also begins to decrease her isolation. This also
allows the patient to feel that her provider cares about the
situation.®? As a result of these findings, experts have begun to
recommend that health care providers view asking about inti-
mate partner violence not merely as a screening tool, but also as
potentially therapeutic in and of itself.89828385-87

How to Ask About Intimate Partner Violence
The American College of Obstetricians and Gynecologists
(ACOG) recommends asking all patients about intimate partner
violence. They suggest that for women who are not pregnant,
these inquiries occur at routine gynecologic visits, family plan-
ning visits, and preconception visits. Pregnant women can be
asked at the first prenatal visit, at least once per trimester, and
at the postpartum checkup.’! Several screening tools have been
developed to assist clinicians in assessing for intimate partner
violence.*%892 One of the most common assessment tools is the
Abuse Assessment Screen, developed by the Nursing Research
Consortium on Violence for use with pregnant patients
(Table 7-3).°° The ACOG has adapted this screening tool into
three recommended questions preceded by an explanatory
statement (Table 7-4).%

Some studies suggest that the style of asking about intimate
partner violence may make a difference. Chang and colleagues
found that while women identified positive consequences with

1. Have you ever been emotionally or physically abused by your partner or
someone important to you? (yes/no)
2. Within the last year, have you been hit, slapped, kicked, or otherwise
physically hurt by someone? (yes/no)
a. If yes, by whom? (husband/ex-husband/boyfriend/stranger/other/
multiple)
b. Number of times?
3. Since you've been pregnant, have you been hit, slapped, kicked, or
otherwise physically hurt by someone? (yes/no)
a. If yes, by whom? (husband/ex-husband/boyfriend/stranger/other/
multiple)
b. Number of times?
Mark the area of injury on the body map.
d. Score the most severe incident to the following scale:
1 = Threats of abuse including use of a weapon
2 = Slapping, pushing; no injuries and/or no lasting pain
3 = Punching, kicking, bruises, cuts, and/or continuing pain
4 = Beaten up, severe contusions, burns, broken bones
5 = Head, internal, and/or permanent injury
6 = Use of weapon, wound from weapon
4. Within the past year, has anyone forced you to have sexual activities?
(yes/no)
a. If yes, who? (husband/ex-husband/boyfriend/stranger/other/multiple)
b. Number of times?
5. Are you afraid of your partner or anyone you listed?

@
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1. Within the past year—or since you have been pregnant—have you been hit,
slapped, kicked, or otherwise physically hurt by someone?

2. Are you in a relationship with a person who threatens or physically hurts
you?

3. Has anyone forced you to have sexual activities that made you feel
uncomfortable?

some methods of inquiry, other styles of discussing intimate
partner violence resulted in negative consequences, such as
feeling judged by the provider, increased anxiety about the
unknown, and disappointment in the provider’s response.®?
Hamberger and colleagues surveyed 115 battered women to
identify desirable and undesirable physician behaviors and
practices. They found that battered women valued assessment
for violence as a part of their complete medical history as long
as it did not create “an atmosphere of interrogation.”* In focus
groups, immigrant Latino and Asian women who were victims
of intimate partner violence described feeling that open com-
munication about intimate partner violence was facilitated by
compassionate and supportive provider behavior, provider
initiation of discussion of intimate partner violence, and a
continued relationship with the same provider.”> Generally,
health providers should address intimate partner violence in a
nonjudgmental, sensitive manner, taking care to ensure the
patient’s safety, confidentiality, and dignity. Women should be
asked about intimate partner violence without others present,
particularly her partner. Professional interpreters should be used
for women who do not speak English.

What to Do When a Woman Says “Yes”

No good studies have tested responses to a woman’s disclosure
of violence to determine the best response. However, the
general feeling among female survivors, advocates, and health
care providers who care for abused women is that one needs to
include the following in one’s response:

¢ Validation—Acknowledge the woman’s disclosure and
emphasize to her that she did not deserve the abuse or
violence. Emphasize that she did not do or say anything
“wrong.” She is not the one with a problem in the
relationship—the perpetrator has the problem.

* Support—Express a willingness to support her. Offer an
invitation to use the health care setting as a resource and a
source of support and safety.

* Information—Provide referral information and/or hotline
numbers to community domestic violence programs. Ask
if she can take the information safely. Write the numbers
down without labeling them if she is afraid to take
anything. The National Domestic Violence Hotline is a 24-
hour toll-free resource that will help women locate and
contact shelters and other support services in their own
community. Other national organizations such as the Family
Violence Prevention Fund and the National Coalition
Against Domestic Violence will also provide links to local
resources (Table 7-5).

* Safety planning—Ask if she is currently safe and/or if she
needs shelter. If she intends to return to the batterer, ask
if she has a plan for what to do/how to escape if the
violence occurs again (Table 7-6). Suggest having money
hidden or put somewhere else to have if she needs to leave
quickly; having copies of birth certificates, immunizations,
Social Security numbers, and other important documents
that she could keep somewhere else or quickly take;
having a hidden spare car key; making a list of hotline
numbers; developing a code with friends, family, and/or
neighbors to get help in an emergency. McFarlane and
colleagues found increased safety behaviors (e.g., hiding
money, removing weapons from the home, and establish-
ing a coded method of calling for help from friends and
family) among pregnant victims of intimate partner
violence who underwent a brief intervention focused on
safety planning.”®

* Danger assessment—In various studies, Campbell and
colleagues have examined potential risk factors associated
with increased risk of homicide®” (Table 7-7). From this
work, these investigators have developed a danger
assessment tool to aid in counseling women regarding their
lethality risk in their intimate partner violence situation”
(Fig. 7-1). Although currently no outcome data is available
regarding the benefits or risks of using this instrument,
the objective regarding its use is to increase women'’s
awareness of their danger and individualize their safety
counseling.

* Documentation—Although this is still a somewhat contro-
versial issue, both victims advocates and legal counselors
working on behalf of victims of intimate partner violence

Family Violence Prevention Fund

Main office
383 Rhode Island St., Suite #304
San Francisco, CA 94103-5133

Phone: (415) 252-8900
Fax: (415) 252-8991
TTY: (800) 595-4889

Washington, DC, office
1522 K St., NW #550
Washington, DC 20005

Boston office
67 Newbury St., Mezzanine Level
Boston, MA 02116

Email: info@endabuse.org
Website: http://endabuse.org/
National Coalition Against Domestic Violence

PO. Box 18749
Denver, CO 80218

Phone: (303)-839-1852
Fax: (303)-831-9251

Email: mainoffice@ncadv.org
Website: http://ncadv.org/
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From the Office Reference Manual for Recognition and Referral of Victims of Domestic Violence publlished by The Domestic Violence Resource Center of Magee-Womens Hospital, University of

emphasize that documentation by a medical provider can
help a woman in her legal case.®!% However, there have
been past concerns regarding confidentiality breaches
and some cases of insurance denial. Many clinical settings
use the screening/documentation form developed by the
Family Violence Prevention Fund (Fig. 7-2).

Studies in which women described bad experiences with
health care providers included situations during which clinicians
ignored or minimized the intimate partner violence, made
excuses for the batterer, or blamed the woman.’®787981,94
Women described feeling criticized and blamed when they are

asked questions such as “What did you do to deserve this?” and
“Why don’t you just leave?”’®

Experts recommend offering women various options for
dealing with the intimate partner violence.'! Although a natural
inclination would be to recommend that a woman leave her
violent relationship, many women experiencing intimate partner
violence are either unwilling or unable to do so. A few homicide
studies also suggest that leaving the batterer can still be
dangerous. In Moracco’s study of femicide in North Carolina,
half of women killed by their partners had some form of
separation event (e.g., divorce, break-up, separation) imme-
diately before the murder.?®
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Danger assessment tool

Danger Assessment
From: Jacquelyn C. Campbell, PhD, RN, FAAN
Copyright 2004 Johns Hopkins University, School of Nursing

Several risk factors have been associated with increased risk of homicides (murders) of women and men in
violent relationships. We cannot predict what will happen in your case, but we would like you to be aware of
the danger of homicide in situations of abuse and for you to see how many of the risk factors apply to your situation.

Using your calendar, please mark the approximate dates during the past year when you were abused by your
partner or ex-partner. Write on that date how bad the incident was according to the following scale:

1. Slapping, pushing; no injuries and/or lasting pain

2. Punching, kicking; bruises, cuts, and/or continuing pain

3. “Beating up”; severe contusions, burns, broken bones, miscarriage

4. Threat to use weapon; head injury, internal injury, permanent injury, miscarriage
5. Use of weapon; wounds from weapon

(If any of the descriptions for the higher number apply, use the higher number.)

Mark Yes or No for each of the following.
(“He” refers to your husband, partner, ex-partner, or whoever is currently physically hurting you.)

Yes No

1. Has the physical violence increased in severity or frequency over the past year?
2. Does he own a gun?

3. Have you left him after living together during the past year?

3a. (If have never lived with him, check here )

Is he unemployed?

Has he ever used a weapon against you or threatened you with a lethal weapon?
5a. (If yes, was the weapon a gun? )

6. Does he threaten to kill you?

7. Has he avoided being arrested for domestic violence?

8. Do you have a child that is not his?
9
1
1

. Has he ever forced you to have sex when you did not wish to do so?
0. Does he ever try to choke you?
1. Does he use illegal drugs? By drugs, | mean “uppers” or amphetamines, speed, angel
dust, cocaine, “crack’, street drugs or mixtures.
12. Is he an alcoholic or problem drinker?
13. Does he control most or all of your daily activities? (For instance: does he tell you who you can be friends
with, when you can see your family, how much money you can use, or when you can take the car?)
(If he tries, but you do not let him, check here: )
14. Is he violently and constantly jealous of you?
(For instance, does he say, “If | can't have you, no one can.’)
15. Have you ever been beaten by him while you were pregnant?
(If you have never been pregnant by him, check here: )
16. Has he ever threatened or tried to commit suicide?
17. Does he threaten to harm your children?
18. Do you believe he is capable of killing you?
19. Does he follow or spy on you, leave threatening notes or messages on answering machine, destroy your
property, or call you when you don't want him to?
20. Have you ever threatened or tried to commit suicide?
TOTAL “Yes” Answers

Thank you. Please talk to a nurse, advocate, or counselor about what the Danger
Assessment means in terms of your situation.

Figure 7-1 Danger assessment tool. (From Jacquelyn C. Campbell, PhD, RN, FAAN. Copyright 2004 Johns Hopkins

University, School of Nursing. http://www.dangerassessment.org/WebApplication1/)
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DV Screen
[] DV +(Positive)
[C] DVv? (Suspected)

Assess Patient Safety

Yes

No

—_

10.
11.

Date

Domestic Violence

Patient Name

Provider Name

Patient Pregnant [] Yes [] No

Is abuser here now?
Is patient afraid of her
partner?
Is patient afraid to go home?
Has physical violence
increased in the severity?
Has partner physically
abused children?
Have children witnessed
violence in the home?
Threats of homicide?

By whom:

Threats of suicide?
By whom:

Is there a gun in the house?
Alcohol or substance abuse?
Was safety plan discussed?

Referrals

Hotline number given

Legal referral made

—— Shelter number given
In-house referral made
Describe:

____ Other referrals made

Describe:

Reporting

Law enforcement report made
__ Child protective Services report made
— Adult Protective Services report made

Photographs

[CJYes [] No Consent to be photographed?
[CJYes [] No Photographs taken?

Figure 7-2 Domestic violence screening/documentation form. (From Preventing domestic violence: Clinical

guidelines on routine screening, October 1999. Produced by The Family Violence Prevention Fund, 383 Rhode Island
St., Suite 304, San Francisco, CA 94103-5133. www.endabuse.org.)
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Risk factors

Abuser unemployed, not seeking job

Abuser access to gun

Victim had a child by a previous partner in the home
Abuser is controlling

Separation after living together

History of abuser threatening victim with weapon
History of abuser threatening to kill victim

History of forced sex

Incident-level risk fact

Abuser used gun
Trigger: jealousy—victim left for another relationship
Trigger: victim left abuser for other reasons

What to Do When a Woman Says “No”

Women who have experienced intimate partner violence often
describe experiences of denying the violence to others because
of fear and denial. So denial of violence, even in highly
suspicious cases, can be expected. The women also describe that
this denial is not because they do not want help—often they do
want help but are confused and afraid to ask for it.!°" Easy,
anonymous access to information on intimate partner violence
and to resources through posters, flyers, brochures, and infor-
mation booklets would allow any woman—regardless of
disclosure—to obtain help.

PITFALLS AND CONTROVERSIES

Few states have mandatory reporting laws for intimate partner
violence. These laws have generated controversy because there
is uncertainty regarding whether they help or harm victims of
intimate partner violence.'%1%* Although not explicit to inti-
mate partner violence, many states require physicians to report
to law enforcement specific injuries (e.g., gunshot or stab
wounds) that may have resulted from a criminal act. If possible,
the victim should be informed of the reporting laws and her
rights as a crime victim before the report is made.

Little information exists regarding outcomes and con-
sequences of health care screening and counseling for intimate
partner violence.!®1% Three recent reviews on interventions
and screening for intimate partner violence!®-1%7 highlight the
lack of measurable evidence showing effectiveness of these
practices. Two reviews focused on intimate partner violence
screening and interventions in health care settings. Ramsay and
colleagues examined 20 papers, of which 9 addressed screening
for intimate partner violence and 6 addressed interventions
for intimate partner violence. The screening and intervention
papers were included if they were conducted in a health care
setting, had a comparison group, and measured a quantifiable
outcome. Of the screening studies, only one was a randomized,
controlled trial, with most of the remaining studies comparing
women who underwent intimate partner violence screening
with historical controls.!® All six intervention studies were felt
to be poor in quality, and most focused on referral rates and

service utilization as outcomes.!®® Nelson and colleagues
selected studies that focused on studies that tested screening
instruments for intimate partner violence and the effectiveness
of health care interventions for victims of intimate partner
violence. Of the 14 studies on screening instruments, 4 were
rated to be good in quality and all involved the comparison
of one screening instrument with another. The two intervention
studies and the other screening studies were deemed to be fair
or poor in quality.!% All three reviews illustrated the dearth
of studies examining health and safety outcomes for women
experiencing intimate partner violence.

These reviews highlight the challenges of defining measurable
outcomes for intimate partner violence screening and inter-
vention programs and protocols. Nelson and colleagues admit
that the definition of outcomes should not focus merely on
violence incidents but should be broadened to include “improved
quality of life, mental health, social support, self-esteem, and
productivity.” Currently, however, measures specific to women
experiencing intimate partner violence do not exist.

Despite these reviews and the lack of large randomized,
controlled trials in intimate partner violence, our knowledge and
understanding regarding intimate partner violence should not
merely depend on quantitative studies. A large body of well-
done qualitative studies are available that examine how health
care providers can help women experiencing intimate partner
violence. Multiple qualitative studies suggest that although a
single clinical encounter may not be associated with direct health
and safety outcomes, there may be important intermediate
cognitive and emotional changes, such as increased awareness
of intimate partner violence as a problem, realizing the existence
of options, and feeling that change is possible.5>8410% Several
experts have found that seeking help for and finding safety from
intimate partner violence may occur in stages or steps.m9‘113
Thus a health care provider’s inquiry about and offering inter-
ventions for intimate partner violence could contribute to
changes in a patient’s attitude, thoughts, and feelings that may
facilitate future help-seeking actions.
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KEY POINTS

* The distinction between ovulatory and anovulatory abnormal
uterine bleeding is critical because causes and therapies are
distinct.

* The diagnosis of menorrhagia is usually subjective, with the
only objective indicator readily available to the physician
being a low hemoglobin.

e Uterine fibroids, endometrial polyps, and adenomyosis are
common anatomic abnormalities causing menorrhagia.

* Nonanatomic causes of menorrhagia include bleeding
disorders, hypothyroidism, and essential menorrhagia.

* Evaluation of the uterine cavity by means of saline infusion
sonography, TSH level, and coagulation studies is the core
workup in patients with menorrhagia.

* Medical therapy is usually effective in patients with
menorrhagia.

* Any cause of normoestrogenic anovulation can present as
dysfunctional uterine bleeding.

* In anovulatory patients with dysfunctional uterine bleeding,
prolactin, TSH, and FSH should be measured.

* In anovulatory patients and patients with menorrhagia over
the age of 40 years, endometrial biopsy should be
considered to rule out hyperplasia.

* Medical therapy is the first-line therapy for dysfunctional
uterine bleeding.

Abnormal uterine bleeding is a common and vexing problem. In
England, about 30 per 1000 female patients per year consult with
their general practitioners for evaluation of abnormal uterine
bleeding. About 20% of referrals from general practitioners to
gynecologists are for abnormal uterine bleeding; and of those
referred, about half undergo hysterectomy.! About 11% of
hysterectomies performed in the United States are for abnormal
bleeding.? Abnormal uterine bleeding has significant economic
impact, with work loss estimated to be almost U.S.$1700
annually for women with menorrhagia.3

CLINICAL FEATURES

Definitions and Scope

Uterine bleeding associated with early pregnancy may be due to
threatened abortion, incomplete abortion, or ectopic pregnancy.
This chapter is concerned only with abnormal uterine bleeding
in nonpregnant, reproductive-aged women. The critical distinc-
tion to be made in the evaluation and treatment of abnormal
uterine bleeding is whether it is associated with ovulation or

anovulation. In this chapter, abnormal uterine bleeding associated
with anovulation is referred to as dysfunctional uterine bleeding.
However, the term dysfunctional uterine bleeding sometimes also
is used for essential menorrhagia, which is menorrhagia without
evidence of an anatomic or other cause.* Menorrhagia is heavy
menses in ovulatory women, whereas metrorrhagia is irregular
bleeding during an ovulatory cycle (Table 8-1). The distinction
between ovulatory and anovulatory bleeding is critical because
causes and therapies are distinct.

Menometrorrhagia
The diagnosis of menorrhagia is usually made by the patient.
Menstrual bleeding lasting longer than 7 days or associated with
clotting is common in menorrhagia. The average menstrual
blood loss is about 40 mL per cycle; any loss greater than 80 mL
is associated with an increased risk of anemia and is considered
menorrhagia.>® Menstrual blood loss can most accurately be
quantified by the alkaline hematin method, in which catamenial
receptors are soaked in 5% sodium hydroxide to convert the
blood to alkaline hematin and optical density is measured.
Weighing of total menstrual fluid also has been described as
being sufficient for the diagnosis of menorrhagia. A pictorial
blood loss assessment chart has been developed that provides a
semiquantitative measurement of menstrual blood loss and may
be better suited to clinical practice.* However, all these methods
are inconvenient and cumbersome, and the diagnosis of menor-
rhagia is usually subjective, with the only objective indicator
readily available to the physician being a low hemoglobin.

Metrorrhagia may be physiologic when it presents as mid-
cycle spotting, which is probably the result of falling estradiol
levels during the time of the luteinizing hormone surge. All
intrauterine devices (IUDs), except those containing progestins,
increase the prevalence of menorrhagia. Depending on the type
used, menorrhagia occurs in 25% to 50% of IUD users after
1 year.®

Uterine leiomyomata, particularly those that distort the
uterine cavity, endometrial polyps, and adenomyosis all have been
associated with menometrorrhagia. Both polyps and myomas are
more common in women with abnormal uterine bleeding than
in asymptomatic women. In a study using sonohysterography
in 80 women with abnormal uterine bleeding and 100
asymptomatic, age-matched controls, endometrial polyps (32%
vs 10%), intracavitary myomas (21% vs 1%), and intramural
myomas (57% vs 13%) were all significantly more common in
women with abnormal uterine bleeding.” In studies of women
undergoing hysteroscopy for menorrhagia, 10% to 15% had sub-
mucosal myomas and 15% to 30% had endometrial polyps.®

Adenomyosis is the benign invasion of endometrial glands
and stroma into the myometrium. Most cases (90%) occur in
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Menometrorrhagia

Anatomic
Leiomyomata
Endometrial polyp
Adenomyosis
IUD
Bleeding disorder
von Willebrand’s disease
Platelet disorders
Warfarin therapy
Hypothyroidism or hyperthyroidism
Essential menorrhagia

Dysfunctional uterine bleeding

Physiologic
Perimenarcheal and perimenopausal anovulation
Hypothalamic dysfunction
Stress
Exercise
Weight loss
Hyperprolactinemia
Premature ovarian failure
Androgen excess
Polycystic ovary syndrome
Late onset 21-hydroxylase deficiency
Hypothyroidism or hyperthyroidism
Consequences of chronic anovulation
Endometrial hyperplasia
Endometrial cancer

multiparous women, and about 80% of women with adeno-
myosis are 40 to 50 years old.” The most frequent symptoms are
menorrhagia, dysmenorrhea, and metrorrhagia. Classically the
uterus is diffusely enlarged and tender to palpation. The role
of adenomyosis in the pathogenesis of menometrorrhagia is
perplexing, in part because it frequently occurs in asymptomatic
women.” Adenomyosis has been found in 54% of uteri examined
at autopsy.’ In a prospective study of patients undergoing
hysterectomy, there was no difference in duration of menstrual
bleeding or presence of dysmenorrhea in the 28 patients found
to have adenomyosis and the 157 without adenomyosis or
endometriosis.!!

On the other hand, adenomyosis often is associated with
abnormal uterine bleeding. Adenomyosis was found in hystero-
scopic biopsy specimens in 37% of 90 menorrhagic women.
However, if the uterine cavity was normal, the number of
patients who had significant adenomyosis increased to 66%.%
Adenomyosis was found in 20 of 43 women with an enlarged
uterus without evidence of leiomyomata on ultrasound who had
hysterectomy for persistent menorrhagia.!? Ultimately, the role
of adenomyosis in abnormal uterine bleeding may prove to be
quantitative, with more extensive disease and greater depth of
myometrial invasion more likely to cause abnormal bleeding.’

Hyperthyroidism rarely causes menometrorrhagia. Poly-
menorrhea or hypermenorrhea was noted in only 8% of 214
reproductive-aged women with hyperthyroidism.!* Hypo-
thyroidism causes a range of menstrual abnormalities from
amenorrhea to menometrorrhagia. In a study of 171 reproductive-
aged women with hypothyrodism, 23% had menstrual abnor-

malities. Menorrhagia accounted for about one third of the
abnormalities.'* Early hypothyroidism has been found in 22% of
women with menorrhagia'® and overt hypothyroidism in 2% of
women with menorrhagia evaluated for endometrial ablation.®

Bleeding disorders should always be considered in women
with menorrhagia without an anatomic cause. In particular,
bleeding disorders should be considered in adolescents admitted
to the hospital with acute menorrhagia. A primary coagulation
disorder has been reported in 19% to 28% of such patients,
with 50% of patients hospitalized with excessive bleeding at
menarche having clotting disorders.'5!” Of the 18 adolescents
described in the two reports, 11 had thrombocytopenia due to
idiopathic thrombocytopenia purpura (n = 8) or to leukemia,
thalassemia major, or Fanconi’s anemia (one each), and 5 had
von Willebrand’s disease.

In adults with objectively proved menorrhagia, inherited
bleeding disorders have been found in 13% to 20%.'82° The
prevalence is somewhat less, about 11%, in women who have
menorrhagia without objective verification.?! The majority of
patients had von Willebrand’s disease, but deficiencies of factor
VII, X, and XI and platelet dysfunction also were found.
Inherited bleeding disorders were more likely in women with
a history of menorrhagia since menarche or with a history of
excessive bleeding after tooth extraction, surgery, or childbirth."”
Menorrhagia has been demonstrated objectively in 5 of
11 women of reproductive age undergoing treatment with oral
anticoagulants.??

There is debate about whether tubal sterilization increases a
woman’s risk of increased menstrual and intermenstrual bleed-
ing, often referred to as the post-tubal-sterilization syndrome.
A study of more than 9500 women who underwent tubal
sterilization and 573 whose partners underwent vasectomy found
no increased risk of abnormal bleeding in the tubal sterilization
group. The women who underwent sterilization had significantly
fewer days of bleeding and significantly lesser amounts of bleed-
ing and dysmenorrhea.?

Essential menorrhagia is probably the most common cause of
menorrhagia. About 50% of cases of objectively proved menor-
rhagia have no pathologic cause at hysterectomy.* Essential
menorrhagia has been reported to occur in about 10% of
western European women.® Pathogenic mechanisms include
increased production of prostaglandins E, and F,o and
prostacyclin by the endometrium and myometrium, increased
myometrial concentrations of prostaglandin receptors, and
elevated fibrinolytic activity in the endometrium.*

Dysfunctional Uterine Bleeding

Any cause of anovulation with normal estrogen levels can
present as dysfunctional uterine bleeding (see Table 8-1).
Typically patients have irregular, unpredictable bleeding without
symptoms of ovulation such as breast tenderness, mood changes,
or dysmenorrhea. Anovulatory cycles are considered physiologic
in the first year after menarche and in the perimenopause and
do not require hormonal evaluation.? However, the cause of
anovulatory cycles at other times in a woman’s reproductive life
should be investigated. Dysfunctional bleeding may occur during
the transition to premature ovarian failure, just as it does at the
time of physiologic menopause. Dysfunctional uterine bleeding
is a common symptom of androgen excess. In women with
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All patients

Pregnancy test if sexually active

CBC

TSH

Platelet count, PT, PTT, and platelet function analysis if coagulation disorder
suspected

Ovulatory vs anovulatory

Serum progesterone
Endometrial biopsy
Basal body temperature

Ovulatory bleeding (menometrorrhagia)

Saline infusion sonography
Endometrial biopsy (if over 40 years old)

Anovulatory bleeding (dysfunctional uterine bleeding)

Prolactin, FSH

If androgen excess present: testosterone, free testosterone,
17-hydroxyprogesterone

If anovulatory for more than 1 year: consider endometrial biopsy

If unresponsive to medical therapy: rule out anatomic defect

dysfunctional bleeding and evidence of hirsutism or acne, the
most likely diagnosis is polycystic ovary syndrome.

If there is no evidence of hyperprolactinemia, hypo-
thyroidism, premature ovarian failure, or androgen excess,
dysfunctional uterine bleeding is characterized as hypothalamic
dysfunction. The patient may be anovulatory as a result of
stress, weight loss, or exercise or the cause may be idiopathic.
These patients can be reassured that, as long as they continue to
withdraw to a progestin challenge, there is no serious cause for
their anovulation.

Abnormal Uterine Bleeding

The long-term consequence of chronic anovulation is
endometrial hyperplasia and carcinoma. Chronically anovulatory
women have a threefold increased risk of endometrial cancer.?®
Endometrial hyperplasia occurs in about 5% and endometrial
cancer in about 0.5% of premenopausal women who undergo
sampling for abnormal uterine bleeding. Risk factors include age
of 45 years or older, weight of 90 kg or greater, a history of
infertility, family history of cancer of the colon, and nulliparity.?®

DIAGNOSIS

Menometrorrhagia

Menometrorrhagia is often difficult to distinguish from dys-
functional uterine bleeding. Ovulation should be confirmed in
uncertain cases by an ovulatory serum progesterone level or
finding secretory endometrium on biopsy. Basal body tempera-
ture charting is useful to time the preceding tests during the
midportion of the temperature rise (Table 8-2).

The patient with menometrorrhagia should be evaluated for
the presence of an anatomic abnormality. Oftentimes, this is
easily accomplished by palpating a fibroid uterus on physical
examination. However, symptomatic submucosal fibroids or
endometrial polyps can be present in a normal-size uterus
(Fig. 8-1). Therefore, all patients with menometrorrhagia should
undergo imaging of the uterine cavity. Transvaginal ultrasound
with saline infusion of the uterine cavity (saline infusion
sonography [SIS] or sonohysterography) is the best initial choice
among current options. A large meta-analysis found a sensitivity
of 0.95 and a specificity of 0.88 for SIS compared with the gold
standard of either hysteroscopy or hysterectomy, and only about
7% of uterine cavity abnormalities were missed by SIS.?” SIS
can be performed successfully in 95% of premenopausal women
and is as accurate as diagnostic hysteroscopy.?’ SIS is more
reliable than magnetic resonance imaging (MRI) in detecting
endometrial polyps, is equivalent to MRI in detecting submucosal

Figure 8-1
the uterine cavity (arrow). The borders are regular, and no masses protrude into the cavity. B, In this magnified view, a
myoma protrudes into the cavity from the posterior uterine wall. (From Bayer SR: Clinical management of abnormal
uterine bleeding. In Gershenson DM, DeCherney AH, Curry SL, Brubaker L [eds]: Operative Gynecology, 2nd ed.
Philadelphia, W.B. Saunders, 2001, p 478.)

Images from saline-infused sonograms from two different patients. A, Normal study, with saline filling

93



e —

94

Ambulatory Office Practice

fibroids, and can provide information regarding intramural
extension.?® SIS also is easier to perform and better accepted by
patients than hysteroscopy or MRI.?

Preoperative diagnosis of adenomyosis may be difficult to
make. The physical finding of a diffusely enlarged, tender uterus
is not always present. Transvaginal ultrasound is about 80%
sensitive in detecting adenomyosis, with a 26% false-positive
rate.!? The most reliable preoperative method for detecting
adenomyosis is MRI.? Based on histopathologic diagnosis, MRI
correctly revealed adenomyosis in 88% of cases versus 53% of
cases uncovered by transvaginal ultrasonography. MRI correctly
distinguished between leiomyomata and adenomyosis in 92 of
93 patients with an enlarged uterus.

Thyroid-stimulating hormone (TSH) should be measured in
all patients with menometrorrhagia as a screening test for both
hypothyroidism and hyperthyroidism.

In patients with an otherwise normal evaluation, consider
testing for bleeding disorders before making the diagnosis of
essential menorrhagia. As mentioned above, the mostly likely
bleeding disorders are thrombocytopenia from various causes
and von Willebrand’s disease. Menorrhagia since menarche,
bleeding following surgical or dental procedures, and postpartum
hemorrhage are predictive of von Willebrand’s disease in adult
women with menorrhagia.>® If there is suspicion of a clotting dis-
order, a prothrombin time, partial thromboplastin time, platelet
count, and platelet function analysis should be performed.>® The
ristocetin cofactor assay of von Willebrand’s factor function may
be the best single screening test for von Willebrand’s disease.’!
Consultation with a hematologist is helpful if there is concern
that a bleeding disorder may be the cause of menorrhagia.

Dysfunctional Uterine Bleeding

Prolactin, follicle-stimulating hormone (FSH), and TSH should
be measured in all patients with anovulation whether they have
amenorrhea, oligomenorrhea, or dysfunctional uterine bleeding
to rule out hyperprolactinemia, hypothyroidism, and premature
ovarian failure. The diagnosis of polycystic ovary syndrome is
clinical and is based on a history of anovulation, symptoms or
signs of androgen excess, and the finding of polycystic ovaries on
ultrasound. Laboratory confimation is made by finding elevated
total or free testosterone levels.? Late-onset or nonclassic
21-hydroxylase deficiency is an uncommon cause of androgen
excess, occurring in less than 5% of hyperandrogenic women.
It can be reliably ruled out by a 17-hydroxyprogesterone of less
than 2 ng/mL.%

Endometrial biopsy should be considered for all patients with
abnormal uterine bleeding and a risk factor for endometrial
cancer, particularly those 45 years of age or older and those who
weigh 90kg or more. Some authors recommend that an
endometrial biopsy be done in a patient of any age with a history
of anovulatory bleeding of more than 1 year’s duration because
there have been reports of endometrial cancer in patients as
young as 15 years of age.?*** The Pipelle endometrial sampling
device is superior to other biopsy techniques. It is an office
procedure that is easily performed and well tolerated. It has a
sensitivity of 91% for the diagnosis of premenopausal endometrial
carcinoma, sensitivity of 81% for the diagnosis of atypical
endometrial hyperplasia, and specificity for both of greater than
98%.3> Although an endometrial thickness of 5 mm or greater

on transvaginal ultrasound detects 96% of endometrial cancer
in postmenopausal women, there are no data concerning its
role in the diagnosis of endometrial cancer in premenopausal

women.36

TREATMENT

Menometrorrhagia
The two general approaches to treatment of menometrorrhagia
are surgical and medical therapy (Table 8-3). Hysteroscopic
resection of a submucosal myoma or polyp in patients with
menometrorrhagia has become standard practice (see
Chapter 38). About 80% of women with menometrorrhagia
treated with resection of endometrial polyps report the return
to a normal pattern of menstrual bleeding, with a mean follow-
up of 5 years.?” After hysteroscopic resection of a submucosal
myoma, the 3-year probability of recurrence of myomas and
menorrhagia is 34% and 30%, respectively.3®

As a general rule in patients with menometrorrhagia without
obvious uterine myomas and no intracavitary lesions, medical
treatments should be attempted before surgical therapy. If

Menometrorrhagia

Anatomic defect
Endometrial polyp or submucosal myoma
Hysteroscopic resection
Other uterine myoma
More children desired: myomectomy
No more children desired: hysterectomy
Adenomyosis
More children desired: medical therapy (see essential menorrhagia)
No more children desired: hysterectomy
Bleeding disorders
Consultation with hematologist
Oral contraceptive pill
Intranasal desmopressin
Tranexamic acid
Endometrial ablation
Hypothyroidism
Thyroid replacement therapy
Essential menorrhagia
Oral contraceptive pill
NSAIDs
Combination of oral contraceptive pill and NSAID
Levonorgestrel IUD
Failure of above treatments and more children desired: GnRH agonist and
add-back therapy; danazol
Failure of above treatments and no more children desired: endometrial
ablation

Dysfunctional uterine bleeding

Hyperprolactinemia
Carbergoline
Bromocriptine
Hypothyroidism
Thyroid replacement therapy
Other causes of anovulation
Oral contraceptive pill
Cyclic progestins
Failure of above treatments and more children desired: levonorgestrel IUD;
GnRH agonist and add-back therapy
Failure of above treatments and no more children desired: hysterectomy
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hypothyroidism is present, patients respond very quickly to
thyroid hormone replacement therapy, with a rapid decline in
menstrual blood loss.>**° Medical therapies for von Willebrand’s
disease include the oral contraceptive pill, intranasal desmopressin,
and antifibrinolytics such as tranexamic acid. Endometrial
ablation also may be effective 3"

Medical therapies for menorrhagia include the oral
contraceptive pill, oral progestins, progestin-containing [UDs,
nonsteroidal anti-inflammatory drugs (NSAIDs), danazol,
tranexamic acid, and gonadotropin-releasing hormone (GnRH)
agonists. The oral contraceptive pill is probably the first line of
therapy for treating menorrhagia, and its efficacy is supported by
wide clinical experience.* However, few objective data support
this common clinical practice. A recent review found a single
randomized trial of the oral contraceptive pill in menorrhagia.
The oral contraceptive pill reduced menstrual blood loss by 43%
and did not differ in efficacy from danazol, mefenamic acid, or
naproxen.*?

An oral progestin given only during the luteal phase is not
effective in the treatment of menorrhagia. However, when
started on cycle day 5 and continued for 21 days, norethindrone
acetate 5 mg three times a day resulted in an 87% reduction in
menstrual blood loss compared with baseline. Oral norethindrone
acetate was less efficacious than the levonorgestrel-releasing
IUD and had a lower proportion of patient acceptability.*3

The levonorgestrel-releasing ITUD reduces menstrual blood
loss by 96% after 12 months in patients with essential menor-
rhagia and to a significantly greater degree than an NSAID or
tranexamic acid.** After an initial randomized treatment period
of 6 months, 64% of women scheduled for hysterectomy
because of menorrhagia postponed surgery and continued
treatment with the levonorgestrel-releasing [UD compared with
14% undergoing other medical treatments (P < 0.001).** In a
randomized trial in women with menorrhagia, the levonorgestrel
IUD was as effective as endometrial resection as determined by
hemoglobin concentrations after 6 months of therapy and by
rates of satisfaction with treatment.*® However, women with
menorrhagia who underwent endometrial resection had a
significantly greater reduction in menstrual blood loss, higher
rates of amenorrhea, and fewer progestogenic side effects.*’
Five-year follow-up of 236 women with menorrhagia randomized
to either the levonorgestrel IUD or hysterectomy found similar
improvement in health-related quality of life in the two groups.
Although 42% of women randomized to the IUD eventually had
a hysterectomy, the costs in the IUD group remained sub-
stantially lower than in the hysterectomy group.*®

The levonorgestrel IUD also is effective in treating menor-
rhagia in women with adenomyosis diagnosed by transvaginal
ultrasound. Treatment resulted in resolution of menorrhagia in
all 24 patients and a significant increase in hemoglobin at 3, 6,
and 12 months of therapy.* In contrast, the levonorgestrel IUD
is relatively ineffective in treating menorrhagia in women with
leiomyomas and a uterine volume equivalent to 8 to 12 weeks
of pregnancy but without intracavitary abnormalities, with 14 of
19 women having persistent menorrhagia after 12 months of
therapy.””

Randomized trials have shown that NSAIDs reduce menstrual
blood loss by 20% to 50% in women with objectively verified
menorrhagia and are well tolerated when given for about

Abnormal Uterine Bleeding

5 days.”! Mefenamic acid 500 mg three times a day is the most
studied drug. However, both ibuprofen 400 mg three times a
day and naproxen 250 mg four times a day are efficacious.
Limited data do not suggest a difference in efficacy among the
NSAIDs.

Danazol 200 mg daily for 3 months reduces menstrual blood
loss by 80%.%2 Small clinical trials have found that danazol is
more effective than the oral contraceptive pill or mefenamic
acid in treating menorrhagia.> Its usefulness is limited by daily
administration and the need for adequate contraception owing
the risk of masculization of a female fetus exposed to danazol
between 8 and 18 weeks’ gestation. Other androgenic side
effects of danazol include weight gain, acne, hirsutism, and
hoarseness. Thus, danazol is effective but rarely used to treat
menorrhagia because of side effect and safety concerns.

Tranexamic acid is a plasminogen activator inhibitor approved
in the United States for treatment of acute episodes of bleeding
in hemophilia. It reduces menstrual blood loss by 50% in women
with objectively proved essential menorrhagia.>* The usual dose
is 1 g four times a day during days 1 through 5 of the menstrual
cycle. Tranexamic acid is more effective than NSAIDs but has
not been compared with hormonal treatments for menorrhagia.
The major concern about use of tranexamic acid is the risk of
thrombosis. Long-term studies in Sweden show that the rate
of thrombosis in women treated with tranexamic acid is
comparable with the rate in untreated women. However, there
have been at least three cases of intracranial arterial thrombosis
in women using antithrombolytics for menorrhagia.®

GnRH agonists have been investigated in patients with
essential menorrhagia and adenomyosis. There are case reports
of pregnancy following GnRH agonist therapy of severe
adenomyosis.>>*® A GnRH agonist given with cyclic hormone
replacement therapy reduced menstrual blood loss by 43% in
women with objectively proved essential menorrhagia.’” Because
of their expense, GnRH agonists should be reserved for use in
women with essential menorrhagia or adenomyosis who are
unresponsive to other medical therapy and who wish to preserve
childbearing.

Surgical therapy of essential menorrhagia is discussed in
detail in Section 6 of this text but is briefly considered here,
particularly in comparison to medical therapy. Hysterectomy
and endometrial ablation are the two general categories of
surgical treatment for essential menorrhagia. First-generation
endometrial ablation techniques include endometrial resection,
rollerball, and laser ablation. Second-generation ablative tech-
niques include inflatable balloons inserted into the endometrial
cavity through which heated water is circulated, hot water
instillation systems, endometrial cryoablation, and intrauterine
diode laser fiber arrays.’® The goal of these second-generation
techniques is to achieve effectiveness similar to that of first-
generation techniques but with greater patient safety and ease of
operator use. Most second-generation techniques give similar
results. Generally, there is about a 30% to 50% prevalence of
amenorrhea and 80% to 90% satisfaction rate 6 months after
second-generation treatments.>8

After 6 months to 2 years of treatment or follow-up, both
hysterectomy and endometrial ablation are superior to oral
medical therapy with regard to control of bleeding, patient satis-
faction, and side effects as determined in randomized trials.>%-6°
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As noted previously, the levonorgestrel IUD is somewhat less
effective than endometrial ablation or hysterectomy but remains
a reasonable alternative.

When surgical techniques are compared, patient satisfaction
rates are slightly but significantly higher after hysterectomy than
after first-generation endometrial ablation techniques. Within
5 years of ablation, about 15% of women will have a second
ablation and about 20% will undergo hysterectomy.>®

If deep adenomyosis is present, hysterectomy, not ablation, is
probably a more appropriate therapy. Adenomyosis is a frequent
finding in hysterectomy specimens from patients whose ablation
treatment has failed.5!

Dysfunctional Uterine Bleeding

When dysfunctional uterine bleeding is due to hyperprolactinemia,
a dopamine agonist, such as cabergoline or bromocriptine, is
effective in restoring ovulatory function. Carbergoline is more
effective and better tolerated than bromocriptine, but only
bromocriptine is approved for ovulation induction in women
desiring pregnancy.®® The oral contraceptive pill may also be
used to control abnormal bleeding in hyperprolactinemic
patients, although there is some concern that it could result in
growth of a prolactin-secreting microadenoma.®* Patients with
dysfunctional uterine bleeding and hypothyroidism respond
quickly to thyroid hormone replacement therapy, as noted
above.

In other patients with dysfunctional uterine bleeding,
periodic progestin administration is probably effective in
restoring a normal bleeding pattern (see Table 8-3). A progestin,
such as medroxyprogesterone acetate, is given by mouth 5 mg
daily for the first 14 days of each month. There are some
objective data that either cyclic medroxyprogesterone acetate or
norethindrone acetate given for 14 days of each month results in
a significant decrease in blood loss and duration of bleeding in
women with dysfunctional uterine bleeding.®® The oral contra-
ceptive pill is often used and widely accepted as effective treat-
ment in patients with dysfunctional uterine bleeding, although
objective data are scarce. A randomized, double-blind, multi-
center trial found a triphasic norgestimate-ethinyl estradiol oral
contraceptive pill superior to placebo in treating anovulatory
dysfunctional uterine bleeding. Subjects treated with the oral
contraceptive pill were nearly twice as likely to note improve-
ment in their bleeding pattern than were women treated with
placebo (87% vs 45%), and 47% of treated subjects developed
regular bleeding patterns in the relatively brief three study
cycles.%

Metformin, usually in dosages of 1500 to 1700 mg/day,
results in ovulation in 50% or more of women with polycystic
ovary syndrome.” However, it has not been investigated as a
treatment for dysfunctional uterine bleeding in this disorder.

The levonorgestrel IUD is a reasonable next option in women
who do not respond to therapy with progestins or the oral
contraceptive pill, although there are no data on its efficacy in
this subgroup. As with essential dysmenorrhea, the last resort of
medical therapy in women desiring more children is a GnRH
agonist with add-back therapy.

Occasionally, patients with dysfunctional uterine bleeding
have acute episodes of extremely heavy bleeding that require
immediate therapy. An effective outpatient therapy is to give

any low-dose oral contraceptive pill, one or two pills twice daily
for 5 to 7 days. Patients usually stop bleeding within 12 to
24 hours, but therapy should be continued for the full 7 days.
Upon completion of therapy, the patient will have a self-limited
episode of bleeding, which may be heavy. Five days after
discontinuing the initial dosage, the birth control pill can be
restarted, one tablet daily as for contraception.’® In patients
with significant anemia, the withdrawal bleed may be postponed
by continuing the oral contraceptive until the hemoglobin is
adequate to allow it. In women requiring inpatient observation
and therapy, intravenous Premarin, 25 mg every 3 to 4 hours for
up to three doses, is effective in the treatment of dysfunctional
uterine bleeding.®” After the acute episode of bleeding is
treated, it is important to give the patient chronic intermittent
progestin therapy or the oral contraceptive pill to prevent
further episodes.

Endometrial ablation is not the ideal therapy for patients
with dysfunctional uterine bleeding, because chronic anovulation
and unopposed ovarian estrogen production continue despite
ablation. Since the endometrium may not be completely
destroyed by endometrial ablation, there is continued need for
progestin therapy to prevent endometrial carcinoma in the
residual islands. Endometrial carcinoma has been reported in
a variety of circumstances following endometrial ablation,
including in two perimenopausal patients 3 and 5 years after
endometrial ablation for dysfunctional uterine bleeding.”®’! In
the author’s opinion, hysterectomy may be a more appropriate
surgical choice for patients who cannot tolerate or do not
respond to medical therapy for dysfunctional uterine bleeding.
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KEY POINTS

* Preventive medicine involves a spectrum of interventions,
including primary, secondary, and tertiary prevention.

* Screening tests should not be utilized or interpreted in the
same way as diagnostic tests.

* A basic knowledge of epidemiology is important for
understanding preventive health care and implementing
preventive evaluations and interventions.

* Many different preventive recommendations or guidelines
are offered by various professional medical, research, and
epidemiologic societies.

* Important preventive health topics include tobacco use,
alcohol misuse, unintentional injury, seat belt use,
depression, hyperlipidemia, hypertension, and obesity.
Physicians can make a difference in these areas with
appropriate screening and counseling.

* As health care resources become more scarce and
practitioners become busier, it is important to use only
those interventions that have been proven to change
outcomes.

INTRODUCTION

The advent of health care maintenance organizations and the
concept of primary care physicians as gatekeepers have brought
preventive medicine to the forefront as the key to better use of
health care resources. The purpose of preventive medicine is to
detect disease before its onset or in its early stages in order to
implement early treatment. Preventive counseling can empower
a patient to take appropriate measures to eliminate risks and to
adopt healthful behaviors to prevent disease.

Although many diseases present clear potential for prevention,
many interventions have not been proved to prevent disease.
It is paramount that clinicians know which tests, types of
counseling, and treatments actually work as demonstrated by
rigorous research. Unfortunately, screening of the asymptomatic
individual is time consuming and is often unwelcomed by the
patient and not reimbursed by third-party payers.

While screening for disease seems only beneficial, there are
potential harms. There certainly is harm if screening is performed
incorrectly. But even when performed correctly, screening has
downfalls. Screening inevitably produces a certain number of
false-positive results. Subsequent testing, particularly if invasive,
can increase morbidity and mortality. The patient can experience
anxiety and stress induced by the diagnostic limbo created by a
positive screening test. Patients who are incorrectly screened

can be mislabeled. False-negative screens, on the other hand, can
give a false sense of security.

Additionally, clinicians need to be knowledgeable about the
appropriate interpretation of screening tests. The possible out-
comes of screening should be reviewed with patients before the
test and then more specifically reviewed after test results are
returned. The imprecise role of screening for diagnosis should
be clarified for patients.

Preventive medicine is inherently different from the classical
curative model of the physician’s role.! Historically, patients
come to physicians with complaints. Preventive medicine
requires the physician to be proactive—the instigator of
questions, screening, and treatment. A physician’s skills as an
educator are paramount for a successful preventive practice.
The physician must be able to assess a nondiseased patient’s
risks, offer applicable screening for diseases, determine the most
appropriate preventive interventions, counsel the patient about
these interventions, and then educate the patient about the
potential results and necessary follow-up plans. The physician
has to be able to motivate the unmotivated patient and to
change patient behavior and compliance—and to be able to do
all of this in the setting of a busy ambulatory practice!

DEFINITIONS

Primary prevention is preventing the onset of disease. It should
be applied to all patients. Common examples include obesity
counseling and immunizations. Secondary prevention is diagnosing
disease in its asymptomatic state. It is often applied to a more
narrow population, perhaps those at risk for a specific disease.
For instance, the Papanicolaou (Pap) smear is a screening test
for early dysplastic changes that can be treated, preventing
progression to cervical cancer. Tertiary prevention is preventing
serious sequelae from previously diagnosed disease. An example
is anticoagulation in patients with known coagulopathy in order
to prevent deep vein thrombosis and subsequent pulmonary
embolus.

To evaluate a screening test, it is important to be familiar with
some basic epidemiologic concepts and link them to important
clinical questions. Sensitivity is the proportion of the population
with disease who have a positive test. (What percentage of people
who actually have the disease will test positive?) Specificity is
the proportion of the population withour disease who have a
negative test. (What percentage of people who do nor have
the disease will test negative?) Positive predictive value is the
proportion of the population with a positive test who have the
disease. (What is the chance that you have the disease if your
test is positive?) Negative predictive value is the proportion of
the population with a negative test who do not have the disease.
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(What is the chance that you really do not have the disease if
your test is negative?)

Additional concepts that are important to be familiar with
include the following. Incidence is the number of new cases of
disease in a certain period of time. Prevalence is the total number
of existing cases. This is a particularly important concept because
a disease with low prevalence decreases positive predictive
value, highlighting the point that certain screening tests are
inappropriate in certain populations. Reliability is a test’s ability
to produce the same result time after time. Validity is the ability
of a test to measure what it claims to measure.

In general very few tests have good sensitivity and good
specificity. Most involve trade-offs between the two. Experts
have tried to develop different measures of validity to help
clinicians understand and gauge which tests are appropriate.
One example is diagnostic accuracy, which is defined as the sum
of true positives and true negatives divided by the number of all
those tested.? Others suggest that the definition of a “good”
screening test is one in which the sum of the sensitivity and
specificity is greater than or equal to 1.5. A “very good” test has
a sum of at least 1.8.

A good screening test is sensitive but often not specific.
Screening tests should be designed to detect a significant
majority of those affected, sometimes at the cost of falsely
detecting some who are not. Screening protocols, constructed
with a series of tests, correct for this by further evaluating those
who are screen positive. These tests usually proceed in a step-
wise fashion, becoming progressively more invasive, more diag-
nostically accurate, and more expensive in order to maximally
utilize resources. It is possible also to screen by performing two
tests simultaneously, thus often improving sensitivity.

Though many health care dollars are spent researching and
implementing screening strategies, screening is only appropriate
if the following criteria are met.? (1) The disease being screened
for is a significant public health problem. What is the burden of
disease compared with the burden of prevention? What are the
long-term outcomes of this disease? What is the severity of the
disease? What is the prevalence of the disease? (2) The disease
can be detected in the asymptomatic state. In other words,
there is a definable period prior to the onset of disease that can
be identified. Various methods of screening include question-
naires and history-taking, laboratory results, and physical exam-
ination findings. (3) The disease can be treated in the early
stages. There is no point to screen for disease if no intervention
will improve outcomes.

To make the situation even more confusing, many governing
bodies offer different recommendations colored by their
organizational biases and based on different data. Sometimes
their recommendations even conflict! Examples of such
organizations are the American Cancer Society (ACS), the
American College of Obstetricians and Gynecologists (ACOG),
the World Health Organization (WHO), the Centers for Disease
Control and Prevention (CDC), the American Academy of
Family Physicians (AAFP), the American Heart Association
(AHA), the National Institutes of Health (NIH), the American
College of Physicians (ACP), the American Medical Association
(AMA), the United States Preventive Services Task Force
(USPSTF), and the American College of Preventive Medicine
(ACPM).

The best strategy is to examine all the data with a critical eye;
however, in light of the plethora of literature, not to mention
clinical responsibilities, this is impossible for most practitioners.
All these organizations strive to summarize the data, but their
conclusions can differ. USPSTF and its Canadian equivalent, the
Canadian Task Force, adhere to rigorous standards in their evalu-
ation of preventive care data. Their recommendations offer solid
guidelines based on objective review of the best data available.

TOPICS FOR PREVENTIVE MEDICINE

The following discussion does not address preventive issues that
are discussed elsewhere in this text, such as osteoporosis, cancer
prevention, preventive health in pregnancy, domestic violence,
screening in the pediatric patient, preconceptional screening,
contraception screening, and sexually transmitted infection
screening. The following discussions occur in no particular
order.

Skin Cancer

Skin cancer is the most common cancer in the United States.
There are three major types: melanoma, basal cell carcinoma,
and squamous cell carcinoma. Basal cell carcinoma is the most
common; melanoma is the most lethal, accounting for 75% of
deaths from skin cancer. The incidence of melanoma is increasing
from 5.7/100,000 in 1973 to 17.7/100,000 in 2000. The overall
mortality also is increasing from 1.6/100,000 to 2.4/100,000 in
the same time period. Melanoma is the sixth most common
cancer-causing death, with 44,000 new cases diagnosed in 1999.
The 5-year survival from melanoma is 89.6%, increased from
previous years.*

It is important to distinguish between melanoma and non-
melanoma (basal cell and squamous cell) skin cancers. Basal cell
and squamous cell carcinoma treatments are almost always
curative. Most screening protocols are directed at melanoma
because of its increased morbidity and mortality.

A successful screening program with early treatment has the
potential in theory to prevent some of the morbidity associated
with advanced skin cancer treatments including disfigurement,
anxiety, and complications of treatment. Screening techniques
that have been studied in this area include full-body skin
examination, questionnaires identifying risk, and education
about sun avoidance, including wearing sun block and staying
out of the sun during times of highest ultraviolet ray exposure.
The morbidity associated with these techniques is limited to
inconvenience to the patient, embarrassment from full-body
skin examination, possible skin reactions from sun block, and
misdiagnosis.

The official recommendation of USPSTF is that the evidence
is insufficient to recommend for or against performing full-body
examination for early detection of skin cancer.’ The benefit is
unproved even in patients at high risk for melanoma, including
fair-skinned men and women older than 65 years of age, indi-
viduals with atypical moles, and those with more than 50 moles.
Of course, suspicious lesions, specifically those with asymmetry,
variable coloring, irregular borders, or a diameter greater than
6 mm should be sampled for biopsy.

No randomized-controlled trials have examined whether skin
cancer screening of the general population results in a difference
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in skin-cancer deaths. In populations that were self-selected
secondary to interest in free screening or that had lesions
requiring examination, dermatologic specialists were able to
identify cancerous lesions with greater sensitivity and specificity
than were general practitioners. These results cannot be
extrapolated to a general population for screening. General
screening does not seem to increase the detection rate compared
with partial examination or lesion-focused examination.®

One case-control study examined the effect of self-
examination on morbidity and mortality from melanoma.’
Berwick and colleagues studied 650 Caucasians with primary
melanoma and matched them to 549 Caucasians from the
general population. They followed both groups for 5 years and
queried them about whether they performed skin examinations
of any kind. They found that self-skin examination was
associated with a decreased incidence of melanoma (OR 0.66,
95% CI 0.44-0.99) in the control group and a decreased
incidence of lethal melanoma (OR 0.37, 95% CI 0.16-0.84) in
those who already had the diagnosis.

It is important to remember that self-examination is not
the same intervention as routine screening by a primary care
physician. Self-examination usually occurs at more frequent
intervals and thus can detect changes in lesions more effectively.
However, one benefit of physician total-body examination is
increased self-skin examination. Screening has been shown to
increase biopsies.

USPSTF also has concluded that the evidence is insufficient
to recommend routine counseling to change behaviors as a
means to prevent long-term morbidity and mortality associated
with skin cancer.® These behaviors include wearing sunscreen
with UVA and UVB protection, avoiding tanning beds, avoiding
sun from 10 AM to 4 PM, wearing protective clothing and
accessories, and self-examining of the skin. Intense exposure,
fair complexion, severe sunburn, and intermittent (as opposed
to chronic) sun exposure all have been shown to increase risk for
melanoma.

Wearing sunscreen decreases squamous cell carcinoma, but
the results concerning preventing melanoma are mixed. Several
descriptive studies show increased melanoma in those using
sunscreen. Perhaps those using sunscreen are more likely to be
at risk for other reasons and spend more hours in the sun when
wearing sunscreen. The effect of tanning beds on melanoma
incidence is mixed as well. There is no decreased vitamin D
level in those using sunscreen.” One study has shown that
youths are more likely to use sunscreen if their parents do.
Thus, one benefit of changing adult behavior is to potentially
alter the behavior of their children!'® (Table 9-1).

Physical Activity

All evidence points to the benefits of physical activity in prevent-
ing many common chronic illnesses: obesity, hypertension,
osteoporosis, cardiovascular disease, diabetes, and depression to
name a few. This benefit is seen at even modest increases in
activity or moderate activity for 30 minutes on most days of the
week, with a dose-response effect. Despite these commonly
known benefits, only 20% to 30% of adults achieve this activity
level, with no appreciable change from 1990 to 1998."' At this
writing, tobacco is the number one preventable cause of death,
but obesity is predicted to soon surpass it. Epidemiologists who

Preventive Health

Organization Recommendation

U.S. Preventive Services Task Force Insufficient evidence for or against
routine screening examination

Canadian Task Force No routine screening
Regular total-body skin
examination in high-risk

individuals

American Cancer Society Monthly skin self-examination
Total-body skin examination every
3 years between ages 20

and 39, every year after age 40

National Institutes of Health
American Academy of Dermatology

Annual total-body skin examination

American College of Preventive Medicine

American Academy of Family Physicians

American College of Obstetricians and
Gynecologists

No routine screening

Interval total-body skin
examination in high-risk
individuals

study obesity have found that most obese people do not eat
significantly more than nonobese people but are much less
active. A sedentary lifestyle is more and more common in U.S.
culture. Watching television is an independent risk factor for
obesity.'?

USPSTEF states that the evidence is insufficient to recommend
for or against routine counseling for increased physical activity.'3
Many organizations recommend this routine counseling, but it is
based on the obvious benefit of exercise rather than the true
impact counseling might have. Although it is clear patients
would be healthier if they exercised more, it is unclear whether
clinicians can have a meaningful impact on their activity levels.

Possible interventions include brief counseling, written
exercise prescriptions, specific physical activity goal setting, mail
or phone follow-up, and individualized exercise regimens. Trials
that compare physical activity counseling with routine primary
care have mixed results in both the short term (<6 months) and
the long term (>6 months), with a majority finding no differ-
ence. There are six controlled trials comparing intervention
versus usual care or no intervention and two trials comparing
two or more different interventions. All these trials demonstrate
mixed results.'* One trial showed that patients who received a
written prescription in addition to advice about exercise were
more active at 6-week follow-up.'”> Another trial comparing
increasingly intensive counseling ranging from 18 minutes over
2 years to 9 hours over 2 years did not show a difference in
physical activity up to 24 months later.'®

Adverse effects of physical activity counseling potentially
include increased injury to deconditioned patients attempting
exercise. Presently, there is no convincing evidence to support
this, and in fact there is evidence to demonstrate decreased falls
in elderly community-dwelling patients after participating in
exercise programs'’ (Table 9-2).

Dietary Activity
Many dietary habits are associated with diseases including
coronary arterial disease, osteoporosis, obesity, diabetes, and
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Organization Recommendation

Insufficient evidence for or
against routine counseling

U.S. Preventive Services Task Force
Canadian Task Force

Department of Health and Human Services

Centers for Disease Control and Prevention

American Academy of Family Physicians

American Heart Association

American College of Obstetricians and
Gynecologists

Routine counseling for
increased physical activity

some neoplasia. The evidence is convincing that a diet low in
saturated fat and cholesterol and high in fruits, vegetables, and
whole-grain products helps prevent and treat these diseases as
well as the associated morbidity and mortality. The Dietary
Guidelines for Americans recommend daily consumption of 2
to 4 servings of fruit or fruit juice, 3 to 5 servings of vegetables
or vegetable juices, 2 to 3 servings of protein, 2 to 3 servings
of dairy products, and 6 to 11 servings of grains. They also
recommend limiting total daily fat intake to less than 30% of
total calories, total cholesterol to less than 300 mg/day, and total
saturated fat intake to less than 10% of total calories.!® Fewer
than 20% of Americans follow these guidelines.

USPSTF performed a large meta-analysis to determine if
counseling in patients results in dietary changes. They examined
randomized-controlled trials performed in patients without
chronic disease, though some had risk factors for chronic disease.
They included only trials involving counseling as the intervention
with dietary change as the endpoint and compared net change
in consumption. For various nutrients, they determined
standards for “small,” “medium,” and “large” net effects, and
they standardized definitions for “low,” “medium,” and “high”
intensity counseling. Low intensity was defined as one coun-
seling session lasting 30 minutes or less. This is similar to what
most primary care providers can achieve in a single office visit.
High intensity was defined as six or more counseling sessions of
30 minutes or more. Medium intensity included all interventions
that fell in between. When these studies were examined in this
systematic way, overall counseling did produce dietary change
with regard to fruit and vegetable intake, fiber intake, and fat
intake. Low intensity counseling produced minimal positive
change in diet; more intense counseling was associated with
greater changes. Larger changes were also produced in those
with risk factors for disease and those who were counseled in a
research clinic versus a primary care setting. Goal setting, involving
family and social support, dietary assessment, individualized and
personalized interventions, and group counseling, also seemed to
increase dietary change. There are no studies to prove that these
specific interventions ultimately produced change in disease
status.!?

USPSTF states that there is insufficient evidence to promote
or discourage routine dietary counseling.?’ There is good
evidence that medium to high intensity counseling should be
offered to patients at risk for chronic disease associated with
diet deficiencies. If counseling is to be offered, a validated dietary

Organization Recommendation

Insufficient evidence for or
against routine counseling

U.S. Preventive Services Task Force

American College of Preventive Medicine

American Academy of Family Physicians

American College of Obstetricians and
Gynecologists

National Institutes of Health

Counsel all patients at average
risk for disease

American Dietetic Association

Joint National Committee on Prevention,
Detection, Evaluation and Treatment
of High Blood Pressure

Screen in all patients at risk for
nutrition-related iliness, and
counsel appropriately

survey can be used for assessment of dietary deficiencies,
keeping in mind that patients are notorious at underreporting
unhealthful behaviors. There seem to be no significant adverse
effects of this type of counseling (Table 9-3).

Tobacco

Smoking is the most reversible cause of disease in the United
States, responsible for one in five deaths. The burden of disease
is oppressive, with smoking being linked to not only oro-
pharyngeal and pulmonary neoplasia but also pancreatic, renal,
and cervical neoplasia. Smoking promotes atherosclerosis and
increases the risk for myocardial infarction, ischemic stroke, and
other vascular disease. Smoking is a key factor in the develop-
ment of chronic obstructive pulmonary disease. It exacerbates
asthma and can lead to pneumonia.

The effects extend beyond smokers to those in their
environment. Fetuses carried by pregnant smokers are at risk for
decreased birth weight, perinatal death, and preterm delivery
and potentially for sudden infant death syndrome. Passive
smoking in children increases the incidence of upper respiratory
infections and otitis and exacerbates asthma. In adults, passive
smoking can be linked to 3000 deaths per year from lung cancer!
Cigarettes are responsible for 25% of deaths from residential
fires.?! Despite the well-known dangers of smoking, millions of
people continue to smoke, and 2000 adolescents daily become
regular smokers. However, it is encouraging to note that 50% of
ever-smokers have successfully quit.

The evidence for the benefit of smoking cessation is com-
pelling. After 1 year of smoking cessation, the risk of myocardial
infarction or myocardial death is halved. After 5 years of smoking
cessation, the risk for oropharyngeal neoplasia is halved. After
10 years of abstinence, the risk for lung cancer is halved. After
15 years of abstinence, the risks for myocardial infarction and
stroke are almost equivalent to those of nonsmokers. A pregnant
smoker who has quit by as late as her 30th week of gestation can
increase her infant’s birth weight relative to infants of women
who smoke during their entire pregnancy.’!

USPSTF makes it clear that screening for and education about
tobacco use is beneficial.?? They make a strong recommendation
for screening adults. Benefits can be inferred in light of the
evidence for strong association with cardiovascular disease,
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pulmonary disease, and neoplasia. Short counseling sessions
(3 minutes) as well as pharmacotherapy increase rates of
smoking cessation with an effect lasting at least a year. More
intensive counseling, setting a goal “stop date,” and scheduling
follow-up visits to address smoking cessation are associated with
a longer lasting effect. The highest relapse rate is in the first
2 weeks; intense follow-up should be directed at this clinical
window.?!

The recommendation for pregnant women is similar but
emphasizes that slightly lengthier counseling, 5 to 15 minutes, is
necessary as is distribution of literature specifically addressing
smoking in pregnancy and fetal effects. There is direct evidence
of increased abstinence rates and increased birth weight with
these interventions.?! The evidence is insufficient to support
routine screening in children and adolescents.

There are several Food and Drug Administration (FDA)-
approved pharmacotherapies for smoking cessation. Nicotine
substitution or replacement methods include gum and patch,
which are available over the counter, and prescription inhaler
and nasal spray. All have been shown to be safe and effective,
with an 18% to 31% abstinence rate as compared with 10% to
17% in those who do not use these products.?!?* The nicotine
patch is effective regardless of the level of smoker. The nicotine
gum, specifically the 4 mg dose, is more effective for treating
heavy smokers. The inhaler and nasal spray have not been
studied extensively. Combinations of the above methods are
more effective than single therapy alone. If these therapies are
used while a person is still smoking, there is a risk for nicotine
toxicity.

Other therapies that have demonstrated increased cessation
rates when compared with placebo include sustained-release
bupropion, clonidine, and nortriptyline. Bupropion is the only
one of the three having FDA approval for this indication.

The safety and efficacy of these interventions in pregnant
individuals, adolescents, and children are not well studied; there-
fore, specific recommendations cannot be made (Table 9-4).

Alcohol

USPSTF defines alcohol misuse by defining a range of alcohol
consumption and consequences. “Risky” or “hazardous” drink-
ing means drinking more than seven drinks per week or more
than three per occasion for women, and more than 14 per week
or more than four per occasion for men. “Harmful” drinking is
drinking to the point of causing physical, social, or psychological

Recommendation

Organization

U.S. Preventive Services Task Force

American Academy of Family Physicians

Centers for Disease Control and
Prevention

American College of Preventive Medicine

American Academy of Family Physicians

American College of Obstetricians and
Gynecologists

Screen all patients for tobacco
use, and counsel for tobacco
cessation

Preventive Health

consequences, but not to the point of meeting the criteria for
true alcohol dependence. Patients who meet the criteria for
alcohol dependence, as defined by the Diagnostic and Statistical
Manual of Mental Disorders, 4th edition, should be referred for
treatment.?* This discussion is limited to discovering alcohol
misuse prior to the development of alcohol dependence in the
primary care setting.

Excessive alcohol use can cause neurologic, hepatic, pan-
creatic, and cardiac insult. It increases risk for various neoplasms
including those of the liver, breast, digestive tract, and oro-
pharynx and is responsible for both intentional and unintentional
injury. Alcoholism is also at the root of many social problems
including divorce, unemployment, decreased productivity,
increased risky behavior, and domestic violence. It is responsible
for the fetal effects of mental and growth retardation in the
pregnant patient. Moderate levels of alcohol consumption,
defined as two or fewer drinks per day for men and one or fewer
drinks per day for women, are associated with health benefits.
No drinks are considered safe for pregnant patients.

The USPSTF recommends that all patients be screened for
alcohol abuse via standardized methods and counseled if found
to be misusing alcohol.?* Pregnant women should be counseled
to discontinue alcohol use. All patients should be cautioned
against driving while consuming alcohol. Practical screening tests
include the Alcohol Use Disorders Identification Test (AUDIT),
with a sensitivity of 51% to 97% and specificity of 78% to 96%,
and the CAGE (cut back, annoyed by criticism, guilty, eye-
opener) questionnaire, with a sensitivity of 43% to 94% and
specificity of 70% to 97%.%* The TWEAK [tolerance, worried,
eye-opener, amnesia, k (for cut down)] and T-ACE (tolerance,
angry or annoyed, cut down, eye-opener) are designed for
pregnant patients, who are at risk at lower levels of alcohol
consumption. Laboratory data are not effective for screening for
alcohol abuse.?

Multiple studies have demonstrated the benefit of counseling
to decrease alcohol abuse. A meta-analysis of 12 controlled
studies examined the effect of counseling in those who were
screened and found to have risky or harmful levels of alcohol
consumption.’® The counseling was stratified as “very brief”
(one 5-minute session or less), “brief” (one 15-minute session
or less), or “brief multicontact” (initial 15-minute session with
follow-up contacts). The brief, multicontact sessions decreased
weekly drinking, decreased risk from drinking, and had a
questionable effect on binge drinking. Shorter counseling
produced less significant results. One study with extensive
follow-up showed decreased mortality in heavy drinkers.
Studies in pregnant women show that many women reduce
alcohol consumption during pregnancy, but this reduction has
not been linked with counseling or interventions® (Table 9-5).

Drug Abuse

Drug abuse and drug use are a source of not only medical
morbidity and mortality but also severe social consequences,
including criminal activity and violence. In the United States,
marijuana accounts for the most drug use and abuse, with more
than 5 million Americans using it at least weekly. Other major
drugs used include illicit drugs, such as cocaine and heroin, legal
but unprescribed drugs such as barbiturates and amphetamines,
and inhalants such as gasoline and glue.
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Organization Recommendation

U.S. Preventive Services Task Force

American Medical Association

American Academy of Family Physicians

Canadian Task Force

American College of Obstetricians and
Gynecologists

Screen in all patients, including
pregnant women, using
standardized tools; counsel
those misusing alcohol

Morbidity and mortality can stem from both acute and
chronic effects, and occasional and regular use. Cocaine is
associated with acute cardiac compromise from arrhythmia or
infarction. Infectious complications can result from use of all
intravenously injected drugs including the spread of human
immunodeficiency virus (HIV). Chronic use or abuse of many
substances decreases work productivity and increases insomnia.
Drug use in pregnancy clearly has effects on the fetus including
abruption, low birth weight, preterm delivery, and withdrawal
in the neonate. Drug use is involved in a significant portion of
motor vehicle accidents and other recreational injury.

Screening can be performed by taking a detailed history,
including type of drug used, amount, duration, and frequency, as
well as noting any social disruption caused by drug use. There
are no validated screening questionnaires for drug use. Other
screening might involve obtaining objective laboratory data. Drug
screens are sensitive but depend on the timing of the drug use
and the timing of the laboratory test. Marijuana can be detected
up to 14 days after use, but cocaine, opiates, amphetamines, and
barbiturates can be detected only 2 to 4 days after use. These
limits can be manipulated if the patient alters the urine sample
or purposely uses diuretics. Positive tests are of course not
indicative of drug abuse but only of recent drug use. Patient
consent should be obtained prior to drug testing, and results
should be reviewed with patients.

USPSTF recommends taking a substance abuse history. There
is insufficient evidence to recommend for or against laboratory
screening.”’ Clinicians should note signs or symptoms of drug
abuse or addiction. Drug use should be discouraged and drug
abuse should be addressed with intensive therapy or other appro-
priate treatment plans. There is little evidence that treating the
asymptomatic drug user or abuser impacts outcome. These

Organization Recommendation

U.S. Preventive Services Task Force Insufficient evidence for or against
standardized screening; take
history of drug use, and follow
with appropriate counseling or
treatment

American Medical Association

American Academy of Family Physicians

American College of Obstetricians and
Gynecologists

Routine in-depth substance abuse
history

recommendations are based on the potential for preventing
addiction and the subsequent medical and social consequences.
The asymptomatic user is commonly less motivated to make
lifestyle changes (Table 9-6).

Household and Recreational Injuries

Unintentional injuries, half of which are household and
recreational injuries, are the fifth leading cause of death in the
United States. The most common types of accidents in order of
frequency are motor vehicle accidents, falls, and poisonings.
Others include fires, drowning, strangulation, aspiration, firearm
injury, and injury resulting from use of recreational vehicles
including bicycles, motorcycles, boats, and all-terrain vehicles.?

The prevention of injuries in children is not discussed here,
but an important risk factor for injuries in adolescents and young
adults is substance abuse. Alcohol abuse has been implicated in
25% to 40% of fatal unintentional injuries in this age group and
provides another reason for alcohol abuse screening and coun-
seling. Drug abuse contributes to the incidence of overdose.
Cigarette smoking is a common cause of residential fires.

Many recreational injuries are preventable by use of common
sense. Swimming lessons, flotation devices, and close supervision
of beginners all are associated with decreased fatal swimming or
boating accidents. Careful handling of firearms and careful
supervision of young firearm handlers can prevent some of these
injuries. Again, it is unclear whether physician counseling can
change recreational behavior.?® It is hypothesized that this type
of counseling may induce an adolescent to increase risk-taking
behavior and thus may cause additional morbidity and mortality,
but this hypothesis is not supported by any data.

In the elderly, the most common cause of household injury is
falls. The elderly population is at risk secondary to decreased
muscle strength, decreased balance and flexibility, and possible
mild impairment secondary to multiple medication use and poor
vision. Those with osteoporosis, syncope, or dementia are more
likely to be injured after a fall. Possible interventions to
minimize these risks include exercise, mobility therapy, careful
monitoring of medications, close monitoring of bone density,
protection against hard surfaces, and correction of environ-
mental obstacles such as slippery floors and poor lighting. These
have had variable success in preventing falls. Exercise programs,
which target improved balance, have been associated with fewer
falls. External hip protectors have been shown to decrease injury
from falls but are not FDA approved for this purpose.

The most effective measures to decrease unintentional injury
are passive. Examples are childproof packaging on poisonous
household materials and smoke detection devices. Some
measures must be instituted at a community or legislative level
rather than a clinical level. Individual behavior modification with
regard to recreational behavior or household routine has been
shown to be ineffective; thus, physician counseling is ineffective.
A more promising approach is to counsel specifically with regard
to substance abuse to prevent injury. In the elderly, interventions
that decrease falls include home health visits or visits with
medical educators, assessment of home environment, assessment
of risk factors for falls, medication review, and exercise.

USPSTF recommends periodic counseling of children,
adolescents, those using alcohol or illicit drugs, and elderly
patients based on the risk for recreational and household
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Organization Recommendation

U.S. Preventive Services Task Force Counsel all patients periodically
on household and recreational
hazards, particularly those
patients using alcohol or drugs

American Academy of Pediatrics
American Academy of Family Physicians
American Medical Association

Provide age-specific counseling

American College of Obstetricians and
Gynecologists

Provide routine counseling on
safety helmets, recreational
hazards, and firearms

injury.?® Counseling should be individualized. Though not

supported by the data to date, it might be justified owing to
the emotional devastation caused by an unintentional death
secondary to injury. Keep in mind that patients underreport the
level of safety measures taken at home®® (Table 9-7).

Motor Vehicle Accidents

The two most important risk factors for a motor vehicle acci-
dent are failure to wear a seat belt and alcohol use. Interventions
for alcohol abuse are described earlier in this chapter, and the
evidence overwhelmingly shows that alcohol intoxication is
associated not only with increased motor vehicle accidents but
also with increased mortality, increased serious injury, longer
hospitalization, and increased neurologic impairment following
motor vehicle accidents.®

The evidence is clear that seat belts, when used appro-
priately, decrease injury and death associated with motor vehicle
collision by up to 50%. Use of seat belts also decreases the
severity of injury, the likelihood of hospital admission, and the
cost of hospitalization.3! Seat belt laws increase the use of seat
belts. In model year 1998, driver- and passenger-side air bags
became a requirement for passenger vehicles. These have further
reduced injury and mortality.

Most studies examining the effectiveness of physician seat
belt counseling involve counseling the parent of a pediatric
patient. Studies in pregnant women who were counseled several
times during their prenatal care showed increased proper car
seat use, suggesting that counseling can potentially change
behavior with regard to safety restraints. Most studies looking at
personal seat belt use found some improvement in self-reported
seat belt use, although in some studies this increase was not
sustained. One study suggests that a brief reminder by
physicians increases seat belt use,>? but this study was neither
controlled nor randomized. It is important to remember that
self-reported seat belt use is not necessarily correlated with true
seat belt use.

USPSTF recommends that clinicians remind patients to wear
seat belts and inform them that air bags are effective in further
reducing motor vehicle injuries.>® Doctors should not neglect to
remind patients that driving under the influence of alcohol or
recreational drugs is dangerous. The appropriate interval for
counseling is undetermined. Counseling is most important for
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high-risk groups including adolescents, young adults, and those
with substance use or abuse problems. This recommendation is
not based on direct evidence that counseling will change out-
comes but on the potential benefit of changing patient behavior
with regard to motor vehicle safety and on the low morbidity
and mortality associated with counseling (Table 9-8).

Suicide and Depression

Depression is common and has a prevalence of 5% to 8% in the
primary care setting. Detection and subsequent treatment can
decrease not only associated morbidity but also the irreversible
endpoint of suicide. Risk factors for depression include a family
history of mental illness, unemployment, and chronic illness.
Risk factors for suicide include mental illness, substance abuse,
living alone, recent grieving, access to firearms, personal or
family history of suicide attempt or suicide completion, divorce,
separation, or unemployment. Women are more likely to be
depressed and more likely to attempt suicide. Men over the age
of 65 years are the most common suicide completers.

USPSTF recommends screening for depression in care
settings where accurate diagnosis, treatment, and follow-up are
feasible.>* The evidence is insufficient to recommend for or
against suicide risk screening.3® There are many standardized
tools for depression screening. Asking the two questions, “Over
the past 2 weeks, have you felt down, depressed, or hopeless?”
and “Over the past 2 weeks, have you felt little interest or
pleasure in doing things?” may be as effective as some more
elaborate screening tools.3® Most depression screening tools have
good sensitivity and fair specificity. The obvious potential adverse
effect is misdiagnosis and associated stigma. Positive screening
should be followed by more specific diagnostic evaluation.

Fourteen randomized-controlled trials, comparing outcomes
in patients who were screened for depression and those who
were not screened, were examined in a meta-analysis.’” Some
studies examined the effect of feedback of screening results to
practitioners. Detection rates of depression increased when
feedback, either positive or negative screening results, was given
to practitioners, but treatment rates did not change. Other
studies examined outcomes when usual care was compared with
a screening and treatment protocol; patients who were screened
demonstrated clinical improvement. This result suggests that
clinics which can follow positive screening with more specific
diagnosis and appropriate treatment can change outcomes in
depression.

Organization Recommendation

U.S. Preventive Services Task Force

American Medical Association

American College of Physicians

American Academy of Family Physicians

American Academy of Pediatrics

American College of Obstetricians and
Gynecologists

Canadian Task Force

National Highway Traffic Safety Administration

Counsel all patients to use
passive restraints
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Organization Recommendation

U.S. Preventive Services
Task Force

Screen for depression in all adults in
settings that have systems in
place for appropriate follow-up;
insufficient evidence for or against
routine suicide screening

Canadian Task Force Exclude depression screening as part
of routine health examination, but
maintain high degree of suspicion;
insufficient evidence for or against

routine suicide screening

American College of Obstetricians
and Gynecologists

Be aware of symptoms; inquire about
social stressors and family history of
depression at routine examination

American Medical Assocation Screen for depression in adolescents

at risk

Studies on suicide are difficult to perform because it is a
relatively rare event. All subjects who succeed in committing
suicide are not available to compare with those who survive.
Information on those who attempt suicide and fail cannot
necessarily be extrapolated to those who attempt and succeed.
Though it seems intuitively reasonable that identifying a patient
who will attempt suicide allows for timely intervention, there is
no solid evidence that intervention is effective. Treatment of
psychiatric disease and substance abuse may potentially prevent
suicide. Removal of firearms may prevent suicide. Neither of
these interventions has been clearly demonstrated to reduce
suicide rates (Table 9-9).

Anemia

Anemia is defined by the World Health Organization as
hemoglobin of less than 13 g/dL in men and less than 12 g/dL in
menstruating women as determined by venous blood sampling.
The prevalence in reproductive age women is below 2%, and the
burden of disease is minimal. Severe anemia can certainly cause
decreased activity, decreased exercise tolerance, fatigue, and
cardiorespiratory difficulty, but mild anemia or asymptomatic
anemia is associated with little morbidity and mortality.
Additionally, iron supplementation in the mildly anemic
produces little significant change in symptoms or sense of well-
being, despite improvement by laboratory evidence.

USPSTF recommends screening for anemia in pregnant
women and high-risk infants. There is insufficient evidence to
recommend for or against screening in asymptomatic adults.3®
Militating against screening are the cost of the test, the adverse
effects of iron therapy, and the low prevalence of the disease.
For anyone who is found to be anemic, the type of anemia should
be determined and the patient treated appropriately. Routine
iron supplementation in nonanemic pregnant or nonpregnant
adults is not supported.

Lipid Disorders
There is little debate that an abnormal lipid profile signifies
increased risk for coronary heart disease, the leading cause of

morbidity, mortality, and disability in the United States. The
lifetime risk of coronary heart disease is 49% for men by the age
of 40 years and 32% for women. USPSTF recommends routine
screening for men aged 35 and older and women aged 45 and
older. Abnormal results should be treated. Men aged 20 to 35
and women aged 20 to 45 should be screened if they have risk
factors for coronary heart disease, specifically diabetes, a family
history consistent with familial hyperlipidemia, multiple other
coronary risk factors, or a family history of cardiovascular
disease at a young age. There is no recommendation for adults
younger than age 20. All patients should be counseled about a
diet low in saturated fat and high in fiber.>

The screening tests of choice are total cholesterol and high-
density lipoprotein (HDL) cholesterol.*’ These tests are reliable,
have acceptable variability, and can be performed on nonfasting
venous blood. Two measurements should be made on two separate
occasions to ensure accuracy. The addition of triglycerides and
low-density lipoprotein (LDL) cholesterol necessitates a fasting
sample. In general, patients are open to screening for lipid dis-
orders, and the test is feasible and convenient for most physicians.
Other possibilities for screening include sequential protocols
based on stratified risk assessment and varying levels and ratios
of the different cholesterol measurements. These are more time
consuming and require more physician counseling time.

The evidence is clear that dietary manipulation can decrease
total cholesterol and improve the lipid profile on average from
2% to 6% to 10% to 20%.*' These changes translate to decreased
cardiac risk, but studies have not linked dietary changes to
decreased cardiac events. Medications such as HMG-CoA
inhibitors and gemfibrozil, when taken for 5 to 7 years, improve
the lipid profile; a meta-analysis of the main drug therapy trials
also demonstrates a 30% decrease in cardiac events in patients
with moderate to high cholesterol levels*? and a 20% reduction
in strokes in patients with known coronary heart disease.*
These benefits should be weighed against the side effects of
these medications including but not limited to myopathy and
liver enzyme abnormalities. It is unclear whether drug therapy
has any effect on overall mortality after the first 5 to 7 years of
therapy, particularly in the lower risk patient (Table 9-10).

Thyroid Disorders
Subclinical thyroid disease affects 3% to 5% of adults, with
increasing prevalence in older individuals, females, and white
individuals. In women over age 75 years, it is estimated to be
17.4%. It is defined as an abnormal thyroid stimulating hormone
(TSH) level with normal thyroid hormones in an asymptomatic
individual. The population at risk for thyroid disease includes
elderly and postpartum patients, those with Down syndrome,
and those who have a history of high-level radiation exposure.
Subclinical hyperthyroidism is much less common than
subclinical hypothyroidism. Both entities, if untreated, can lead
to overt disease or at least some of the same morbidity associated
with overt disease. Subclinical hyperthyroidism is associated in
some studies with atrial fibrillation, osteoporosis, and dementia;
untreated hyperthyroidism is associated with those findings as
well as congestive heart failure. Subclinical hypothyroidism is
associated in some studies with dyslipidemia and atherosclerosis;
untreated hypothyroidism can lead to fatigue, weight gain, heart
failure, and elevated lipid levels.** It is important to note that
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Organization Recommendation

U.S. Preventive Services
Task Force

Screen routinely in men at least
35 years of age and in women at
least 45 years of age; screen in men
20-35 years of age and in men and
women 20-45 years of age if they
have coronary risk factors

American Heart Association Screen all adults over age 20 every

5 years

American College of Obstetricians
and Gynecologists

Screen all women over age 45 every
5 years

American College of Physicians
American Academy of Family
Physicians

Screen men aged 35-65 and women
aged 45-65 periodically

American Diabetes Association Screen in all patients with diabetes

annually

the associations with subclinical disease are merely that, asso-
ciations, often not reaching statistical significance, often not
studied with appropriate controls, and often not measured by
true clinical outcomes but by physiologic endpoints or labora-
tory data.

It would seem reasonable to screen patients to prevent this
morbidity and mortality; however, it is estimated that only a
small number of cases of subclinical thyroid disease discovered
by mass screening progress to true thyroid disease with clinically
relevant outcomes. There are no controlled studies examining
whether screening, and thus early detection, of thyroid disease
changes long-term morbidity and mortality.** Screening does not
mean testing a patient who comes in with complaints consistent
with thyroid disease. In a referral population tested in a specialty
clinic, the sensitivity and specificity of TSH are 92% and 98%,
respectively.** When used for confirmatory reasons, TSH is very
useful. In a primary care population, however, the positive pre-
dictive value of the same TSH test ranges from 0.06 to 0.24.%°

This potential benefit has to be balanced with the adverse
effects associated with treatment and the possibility of false-
positive results. Overtreatment of hypothyroidism has been
associated with a small risk of atrial fibrillation. Thus, USPSTF
can make no recommendation for or against routine screening*

(Table 9-11).

Diabetes
Various tests are used to help diagnose diabetes in the symp-
tomatic or high-risk patient. The American Diabetes Association
recommends using the fasting plasma glucose at a cut-off of
greater than 126 mg/dL. Compared with hemoglobin A,C,
random glucose testing, and the 2-hour glucose load test, fasting
plasma glucose is faster, easier, more reproducible, more
convenient, more reliable, and less expensive. It also correlates
with development of microvascular complications. An abnormal
test must be corroborated by a second abnormal screen on a
separate day.

Studies show that lifestyle interventions in patients with
impaired glucose tolerance by various criteria can prevent
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development of diabetes.*’ We know these patients are at higher
risk of developing diabetes in the future. However, diabetes is
preceded by an asymptomatic phase whose length has yet to
be determined. It is estimated that up to a third of individuals
with laboratory criteria for diabetes have not yet received a
diagnosis.*® There are no randomized-controlled trials studying
screening for diabetes or the effectiveness of intervention during
the asymptomatic phase.

A wealth of research demonstrates that treatment for diabetes
decreases microvascular and macrovascular complications that
can develop 10 to 15 years after clinical diagnosis. These include
retinopathy, nephropathy, cardiovascular disease, stroke, and
amputation. Possible treatments include blood pressure control,
glycemic control, angiotensin-converting enzyme (ACE) inhibitors,
foot-care programs, aspirin, and dyslipidemia treatment. Do
these interventions work better if started in the asymptomatic
phase?

One way to tackle this question is to see whether these
treatments improve outcomes differently in diabetic and
nondiabetic patients. Because the risk for cardiovascular disease
in the asymptomatic diabetic patient is significant, there is
interest in interventions geared toward cardiovascular risk
reduction. There is evidence that treatment of hypertension and
dyslipidemia in diabetics decreases cardiovascular risk more
than in nondiabetics. On the other hand, foot-care programs,
diet and activity counseling, and smoking cessation do not offer
added benefit or effectiveness in the diabetic patient.*

USPSTF does not recommend for or against routine
screening for diabetes or any form of glucose intolerance.
USPSTF does, however, recommend screening for diabetes in
patients with hypertension or dyslipidemia.*® Potential harms of
screening include the anxiety and stress caused by labeling with
the diagnosis of diabetes and the stigma attached when applying
for insurance policies. Risk associated with treatment includes
hypoglycemia and side effects of medications (Table 9-12).

Recommendation

Organization

U.S. Preventive Services Task Force Insufficient evidence for or against

routine screening

American Thyroid Association Measure thyroid function every

5 years after age 35 years

Canadian Task Force Use clinical suspicion to determine
appropriate screening, particularly
in the perimenopausal and

postmenopausal woman

American College of Physicians Screen in women > 50 years of age

with one or more symptoms

American Association of Clinical
Endocrinologists

American Academy of Family
Physicians

Screen in all women > 50 years
of age

American College of Obstetricians
and Gynecologists

Use clinical suspicion to determine
appropriate screening, particularly
in the postpartum period
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Organization Recommendation

U.S. Preventive Services Task Force Insufficient evidence for or against
routine screening

American Diabetic Association Consider screening with fasting
plasma glucose at 45 years of age,

or younger in the high-risk patient

American College of Obstetricians
and Gynecologists

Screen routinely every 3 years in
women aged 45 and older

American Heart Association Consider screening with fasting
plasma glucose at age 20 years

and older based on risk

Hypertension

Hypertension is systolic blood pressure 140 mm Hg or higher and
diastolic blood pressure 90 mm Hg or higher on two occasions
at least 1 week apart. Complications of untreated hypertension
include congestive heart failure, myocardial infarction, chronic
renal failure, retinopathy, stroke, and aortic aneurysm. The risks
of these endpoints depend on the level of blood pressure
elevation as well as various risk factors such as concomitant
dyslipidemia, smoking, diabetes, age, and sex.

Hypertension can be treated with a wide variety of inter-
ventions including the lifestyle changes of decreasing sodium
intake, adding potassium to the diet, decreasing alcohol intake,
increasing exercise, reducing weight, and managing stress.
Though these lifestyle changes have been shown to lower blood
pressure, no trials have demonstrated a decrease in cardiovascular
events as a result. Antihypertensive medications decrease cardio-
vascular events, stroke, myocardial infarction, and congestive
heart failure, some more significantly than others. Though no
studies directly measure the benefit of screening, most patients
are found by screening in the asymptomatic state.>!

USPSTF strongly recommends blood pressure screening
for adults aged 18 and older. The evidence is insufficient to
recommend for or against screening those younger than age
18.52 There are no studies evaluating whether all patients should
be screened or only those with risk factors. Possible harms from
screening include the risks of the various treatments. Studies
evaluating quality of life and well-being showed mixed results
with regard to absenteeism from work but found no psychological
burden caused by the diagnosis of hypertension (Table 9-13).

Obesity

Obesity is the accumulation of an excessive amount of a body
fat and is most universally defined as a body mass index (BMI)
greater than 30, with the precursor of obesity, overweight,
defined as a BMI of 25 to 29.9. Morbid obesity is defined as BMI
greater than 35. Other methods of measuring body fat include
skinfold measurements, which are notoriously unreliable owing
to high inter- and intra-observer variability. Waist-to-hip ratio
has been used to measure obesity and more specifically to link it
to cardiovascular outcomes and those diseases associated with
visceral adiposity. Other less practical, more invasive, and more
accurate measurement tools include hydrostatic weighing and

bioelectric impedance. BMI calculation is simple, is linked most
broadly with various outcomes, and is the most appropriate
screening tool, with a 0.7 to 0.8 correlation with true body fat
content.

Obesity is linked to a host of diseases including cardio-
vascular disease, hyperlipidemias, diabetes, disorders of glucose
metabolism, many types of neoplasia including endometrial,
breast, ovarian, and colon cancer, and sleep apnea. Much
morbidity and mortality is associated with obesity including
perioperative and postoperative complications and pregnancy-
related complications. There are social and cultural stigmas
against obesity, causing difficulties with quality of life secondary
to physical limitations and potential discrimination in pro-
fessional and social settings. Obesity will soon become the lead-
ing preventable cause of death, surpassing tobacco use, in the
United States.

The reasons to screen for obesity are many. First, the yield of
screening should be high, secondary to its high prevalence. It is
important to prevent those who are not obese from becoming
obese, and to prevent morbidity and mortality in those who
already are obese by helping them lose weight. There are no
randomized-controlled trials examining mass screening for
obesity and its implications for long-term outcomes, but there is
evidence that addressing obesity at preventive health care visits
can improve weight loss. Weight loss, specifically lower BMI, is
associated with lower overall morbidity and mortality.>3

USPSTF recommends that all patients be screened by means
of BMI for obesity or overweight. Those who are obese should
undergo intensive counseling and behavior modification to
initiate and sustain weight loss.>* Fair-to-good evidence shows
that those with a BMI greater than 30, with the help of intense
counseling including behavioral modification, diet, and exercise,
can sustain weight loss in the range of 3 to 5 kg over the course
of a year. Intense counseling is defined as counseling at intervals
greater than monthly. The ideal setting for this counseling is not
clear. Randomized-controlled trials demonstrate that counseling
that stresses diet modification, specifically caloric restriction,
produces weight loss. Counseling that stresses increased physical
activity also produces weight loss. Counseling that includes
elements of both types produces even greater weight loss.>
Behavioral modification was also an important component of this
counseling. The 5-A framework (assess, advise, agree, assist,
and arrange) has been used for behavior modification with

Organization Recommendation

U.S. Preventive Services Task Force  Screen in all adults 18 years of age
and older

American Heart Association Screen at least once every 2 years in

adults over age 20

American Academy of Family
Physicians

Screen periodically in adults over
age 21

American College of Obstetricians
and Gynecologists

Screen annually in adults over age 13




- oewen

Preventive Health

regard to tobacco use and may be useful in this scenario. Long- CONCLUSION
term success depends on continued counseling. There are no
identified harms in weight loss counseling except possible  Preventive care is an area that is wide open for more research to
embarrassment about obesity. Counseling that is less intense,  clarify the issues that can determine a patient’s future health or
defined as containing fewer components or occurring less than  illness. As health care resources become more and more scarce
or equal to once a month, has not been effective. It is unclear  and as practitioners become more and more busy, it is important
whether counseling in those who are overweight but not obese  to use only those interventions that have been proven to change
is beneficial. outcomes.

Another aspect of obesity screening and treatment includes
pharmacotherapy. Only two medications are FDA-approved
for the long-term treatment of obesity: sibutramine, which is REFERENCES
a centrally acting appetite suppressant, and orlistat, a lipase
inhibitor that prevents absorption of fat in the gastrointestinal 1. Kern DE, Roberts JC: Preventive medicine in ambulatory practice.
tract. They should be used in patients with a BMI greater than In Barker LR, Burton JR, Zieve PD (eds): Principles of Ambulatory
30 or with a BMI greater than 27 with risk factors. Multiple Medicine, 4th ed. Baltimore, Md, Williams & Wilkins, 1995. (IV, C)

. . .. . 2. Grimes DA, Schulz KF: Uses and abuses of screening tests. Lancet
randomized-controlled trials have shown significant weight loss 2002:359:881_884. (IV, C)

in the short term with these therapies when compared with 3. Ling FW, Peterson H: Cancer screening. In Ling FW, Duff P (eds):

placebo, with average weight loss of 5% to 10% of body Obstetrics and Gynecology: Principles for Practice. New York,
weight.>® Those who continued to use these medications had McGraw-Hill, 2001, pp 576-580. (IV, C)

more successful weight loss maintenance up to 2 years when 4. Ries LAG, Eisner MP, Kosary CL, et al (eds): SEER Cancer Statistics
compared with those who took placebo. Obviously, the possible Review, 1975-2000. Bethesda, Md, National Cancer Institute. Available

at http://seer.cancer/gov/csr/1975_2000/. Accessed 4/10/04. (111, B)
5. U.S. Preventive Services Task Force: Screening for skin cancer:
recommendations and rationale. Am J Prev Med 2001;20(Suppl! 3):

side effects of these medications must be considered. Orlistat
can cause headache, oily discharge, flatus, diarrhea, or fecal

urgency. Sibutramine can cause headache, insomnia, gastro- 44-46. (IV, C)

intestinal upset, agitation, constipation, and other symptoms. 6. Helfand M, Mahon SM, Eden KB, et al: Screening for skin cancer. Am
Other medications that have been studied include metformin, J Prev Med 2001;20(Suppl 3):47-58. (111, B)

phentermine, fluoxetine, and diethylpropion. These treatments 7. Berwick M, Begg CB, Fine JA, et al: Screening for cutaneous melanoma

by skin self-examination. J Natl Cancer Inst 1996;88:17-23. (IIb, B)
8. U.S. Preventive Services Task Force: Counseling to Prevent Skin Cancer:

Recommendations and Rationale. Rockville, Md, Agency for Healthcare

Research and Quality, Oct 2003. Available at http://www.ahrq.gov/

did not show consistent benefit and are not approved for long-
term use. They are best used in the context of a regimented diet
and exercise plan.

Surgical intervention is a consideration for patients with BMI clinic/3rduspstf/skcacoun/skcarr.htm. Accessed 3/12/04. (IV, C)
greater than 40 or BMI greater than 35 with risk factors. There 9. Helfand M, Krages KP: Counseling to Prevent Skin Cancer: A Summary
are several options, both laparoscopic and open, but all induce a of the Evidence for the U.S. Preventive Services Task Force. Rockville, Md,
malabsorptive state by bypassing portions of the gastrointestinal Agency for Healthcare Research and Quality, Jun 2003. Available at

http://www.ahrq.gov/clinic/3rduspstf/skcacoun/skcounsum.htm.
Accessed 3/12/04. (Ia, A)

10. Cokkinides VE, Weinstock MA, Cardinez CJ, et al: Sun-safe practices
in U.S. youth and their parents, role of caregiver on youth sunscreen

tract or restricting gastric storage capacity and thus oral intake.
The quality of evidence is limited by ethical concerns and the
lack of blinded subjects, but randomized trials demonstrated

significant weight loss on the order of 30 to 50 kg, with an use. Am J Prev Med 2004;26:147-151. (IIb, B)
average of 20 kg of weight loss maintenance after 8 years. Again, 11. Centers for Disease Control and Prevention: Physical activity trends—
the risks of these surgical procedures must be weighed against United States, 1990-1998. Morbid Mortal Wkly Rep 2001;50:166-169.
the benefit of weight loss for these patients (Table 9-14). (111, B)
12. Shaw J: The deadliest sin. Harvard Magazine Mar-Apr 2004:36-43.
v, Q)

13. U.S. Preventive Services Task Force: Behavioral Counseling in Primary
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Organization Recommendation improve physical activity? Summary of the evidence for the U.S.
Preventive Services Task Force. Ann Intern Med 2002;137:208-215.
U.S. Preventive Services Task Force Take periodic height and weight (Ia, A)
American Academy of Family measurements in all patients; 15. Swinburn BA, Walter LG, Arroll B, et al: The green prescription study:
Ph‘ysician-s o offer intensive counseling for a randomized controlled trial of written exercise advice provided by
Amer!can Diabetes Assomat!on - weight _Ioss IS TID X general practitioners. Am J Public Health 1998;88:288-291. (Ib, A)
American College of Preventive Medicine overweight or obese
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KEY POINTS

* Preconception counseling and anticipation of genetic or
medical problems is superior to postconception discovery
and management.

* Genetic counseling and screening can be initiated before
conception.

* Folic acid begun before conception reduces the risk for a
child with a neural tube defect and should be prescribed for
every woman anticipating pregnancy.

Most physicians would agree that preventive care and anti-
cipation of potential medical problems is likely to result in a
superior outcome as Compared to secondary intervention. Unfor-
tunately, almost half of all pregnancies are “unintended.” There-
fore, by the time of the first prenatal visit, the opportunity
for prevention of harm to the mother and the fetus may have
been lost. For example, pregnancy may be contraindicated by a
maternal medical condition, required medications, or use of
illicit substances. In many cases, recognition by the care provider
of the possibility of conception would allow modification of the
medication schedule, recommendation to postpone pregnancy
until a chronic disease is in remission, or advice to change the
patient’s lifestyle before undertaking a pregnancy. Knowing that
a pregnancy may adversely affect her own health or that she
is at high risk for an abnormal fetus may result in a woman’s
firmer commitment to reliable contraception. Optimally, then,
physicians seeing reproductive-age women would briefly
explore with them their desire for pregnancy in the near future
and their personal and family medical histories. Those patients
expressing an interest in conception should have an appointment
scheduled for fuller exploration of these issues.

In the case of a familial disorder, addressing potential prob-
lems before conception will allow adequate time to explore all
of the reproductive options, possibilities for prenatal diagnosis,
and the patient’s feelings about intervention in an abnormal
pregnancy. These issues can be much more calmly and thought-
fully dealt with when the pregnancy is anticipated rather than
a fact.

GENETIC HISTORY

The most important part of a genetic evaluation is asking the
right questions. Many patients are ignorant of which disorders
are genetic and therefore will not volunteer any information
when asked if there is a genetic disease in the family. Therefore,

one must be specific and ask the patient her age, ethnic back-
ground, outcome of all prior pregnancies, as well as information
on chronic illness or death of a child, sibling, or parent. An initial
screening questionnaire may be useful, but the information must
be reviewed verbally with the patient to ensure that she has
understood the questions. The health of the prospective parents,
their parents and grandparents, aunts and uncles, siblings, nieces,
and nephews should all be queried. Consanguinity (descent
from a common ancestor) should be routinely sought. Details
regarding prior pregnancy losses and anomalous fetuses or
infants should be explored and relevant medical records
obtained if possible. The records should be studied to verify the
diagnosis, to determine how the diagnosis of a genetic condition
was made, and whether other diagnoses were appropriately
excluded. Consideration of whether the condition is sporadic or
familial, alternative patterns of inheritance, and the risk to the
consultant’s offspring are all relevant. In many cases the latter
issues are complex and referral to a genetic specialist is appro-
priate (Table 10-1). Sufficient time to obtain old records and to
evaluate the level of risk and the patient’s options is available if
counseling is initiated prior to conception.

PARENTAL AGE

A common concern for the preconception patient is the effect
of her and her partner’s age on the health of their offspring.
Risk for chromosome abnormalities in offspring increases with
maternal age! (Table 10-2). Many gynecologists are familiar with
the risks associated with advancing maternal age and are
comfortable advising their patients of these risks and the routine
ways of addressing them (i.e., first-trimester or second-trimester
screening or diagnosis). Educational brochures from the American
College of Obstetricians and Gynecologists are available for
patients to read and consider.

Advanced paternal age (45 years or older) does not increase
the risk for chromosome abnormalities but does confer increased
risk for a child with a new dominant mutation (e.g., neuro-
fibromatosis, achondroplasia) and for cardiac defects.? Although
elevated severalfold compared to that of younger men, the risk
for a new dominant mutation in the child of a father older than
age 40 is still less than 1%. Because a new dominant mutation
can be for any of a variety of disorders, prenatal diagnosis cannot
exclude the possibility of a new mutation. However, we advise
pregnant partners of men older than age 45 to have a detailed
ultrasound examination at 18 to 20 weeks’ gestation because a
skeletal disorder will occasionally be detected. Because cardiac
detects are also more common in the offspring of older men, we
may also suggest a fetal echocardiogram.
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Personal or family history of child (or fetus) with congenital anomaly,
chromosome abnormality, genetic disorder, early neonatal death

Multiple pregnancy losses

Advanced maternal age

Personal or family history of individual(s) with mental retardation

Personal or family history of genetic disorder

Couple both heterozygous for the same genetic condition

Potential exposure to teratogen

Maternal Risk of Total Risk for All
Age Down Syndrome Chromosomal Abnormality*
20 1/1667 1/526

21 1/1667 1/526

22 1/1429 1/500

23 1/1429 1/500

24 1/1250 1/476

25 1/1250 1/476

26 1/1176 1/476

27 1/1111 1/455

28 1/1053 1/435

29 1/1000 1/417

30 1/952 1/384

31 1/909 1/384

32 1/769 1/322

33 1/625 1/317

34 1/500 1/260

85) 1/385 1/204

36 1/294 1/164

81 1/227 1/130

38 1/175 1/103

39 1/137 1/82

40 1/106 1/65

41 1/82 1/51

42 1/64 1/40

43 1/50 1/32

44 1/38 1/25

45 1/30 1/20

46 1/23 1/15

47 1/18 1/12

48 1/14 1/10

49 1/11 1/7

Because sample size for some intervals is relatively small, 95% confidence limits are
sometimes relatively large. Nonetheless, these figures are suitable for genetic counseling.
*47 XXX excluded for ages 20-32 (data not available).

Data from Hook EB: Rates of chromosome abnormalities at different maternal ages. Obstet
Gynecol 1981;58:282; and Hook EB, Cross PK, Schreinemachers DM: Chromosomal
abnormality rates at amniocentesis and in live-born infants. JAMA 1983;249:2034.

GENETIC DISORDERS

In couples with a history of a prior chromosomally abnormal
fetus or liveborn, or with a history of a chromosomal rearrange-
ment in one of the parents, we advise formal genetic counseling
to confirm the diagnosis, assess risk, and consider reproductive
options. In many cases the additional risk based on this history
is not great, yet the anxiety level in the potential parents can be
enormous.

Families that have had a child with an X-linked recessive,
autosomal dominant, or autosomal recessive genetic syndrome
are frequently at high risk for recurrence. In addition, if one of
the parents has an autosomal dominant genetic disorder (e.g.,
achondroplasia or neurofibromatosis), each fetus is at 50% risk
for inheriting the mutant parental allele. If the father has an
X-linked disorder, none of his sons will inherit the gene, but all
of his daughters will inherit the gene and eventually be at high
risk for affected offspring. Pregnancy may also exacerbate cer-
tain maternal genetic conditions (e.g., Marfan syndrome), with
implications for maternal life and health. Therefore, identifying
the high-risk patient, obtaining records to confirm the diagnosis,
and counseling or referring the patient to the appropriate medical
specialist before conception is crucial.

Multifactorial conditions, including isolated structural
defects, usually recur in 2% to 5% of siblings or offspring. Some
of these conditions (e.g., neural tube defects [NTDs]) can be
detected during pregnancy; others, such as pyloric stenosis, will
not be apparent prenatally. In families that have previously had
a child or fetus with an NTD the opportunity exists to decrease
the risk of recurrence by starting high-dose (4 mg/day) folic acid
supplementation before conception and continuing through the
period of embryogenesis.

Ethnic and Racial Background

Ethnic background is important to ascertain because members
of different ethnic and racial groups are at increased risk for
specific disorders. Because almost all of these disorders are
autosomal recessive in inheritance, prospective parents can be
screened for the appropriate conditions once their ethnic/racial
backgrounds are known. If both parents are heterozygous
(carriers) for the same condition, options are available prior to
conception (e.g., adoption, donor gametes, preimplantation diag-
nosis) that will not be available once a pregnancy is in progress.
Although it is not possible to describe in detail each disorder for
which screening is available, following is an example of the kind
of information we provide verbally and in take-home pamphlets
to our patients, prior to their deciding on screening.

African Background

Sickle cell disease (which includes SS disease, SC disease, and
sickle cell-thalassemia disease) occurs in 1 in 500 African
Americans. Children and adults with sickle cell disease have
painful crises, which may occur frequently or rarely. They are
also at risk for poor growth and for childhood death due to
infections. Strokes or kidney failure may occur at a young age.
Carrier frequency is 1 in 12.
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Ashkenazi Jewish Background

Several conditions are more common in the Ashkenazi Jewish
population. If one member of the couple is Jewish and the other
is not, the Jewish parent can be tested first. If he or she is
positive for a trait, the non-Jewish parent can then be tested.
For some of these conditions, testing a non-Jewish individual is
less reliable.

Tay-Sachs disease causes mental and physical deterioration
of the child, with death usually by age 5. The carrier frequency
is 1 in 30, and 1 in 3600 Jewish children are affected. The Tay-
Sachs gene is also more common among French Canadians from
eastern Quebec and Cajuns in southern Louisiana. Canavan
disease causes symptoms similar to Tay-Sachs disease. One in 40
Ashkenazi Jews carries this trait, and 1 in 6400 children is
affected.

Familial dysautonomia is a neurologic disorder. Children with
familial dysautonomia have trouble regulating their temperature,
blood pressure, and digestive systems. About half of affected
individuals live to age 30. The carrier frequency is 1 in 30, and
1 in 3700 children is affected.

Niemann-Pick disease type A causes an enlarged liver and
spleen, poor growth, and progressive physical and mental
deterioration, with death by age 4. The carrier rate is 1 in 90,
with 1 in 32,000 Jewish children affected.

Children with Fanconi anemia type C have anemia, short
stature, learning disabilities, or mental retardation. Birth defects
of the limbs, heart, or kidneys may also be present. The risk
for leukemia and early death is increased. The carrier rate is
1 in 89 Jewish individuals, and 1 in 31,000 Jewish children is
affected.

Bloom syndrome results in poor growth and poor resistance
to infection. There is a high rate of cancer, from which indi-
viduals usually die before age 30. One in 100 Jewish individuals
carries this trait, and 1 in 46,000 children is affected.

Gaucher disease type 1 can be very mild or severe. Children
and adults may have nosebleeds, anemia, an enlarged liver and
spleen, bone pain, and easily broken bones. Because the severity
is so variable, decisions about testing are difficult. The carrier
frequency is 1 in 12, and 1 in 600 children is affected.

Mucolipidosis IV is a disorder of motor and mental retardation
beginning in the first year of life. The carrier frequency is 1 in

100.

Northern European Background

Cystic fibrosis (CF) is common among whites, particularly those
of northern European origin. The disease causes lung infections,
difficulty breathing, and problems with bowel function, weight
gain, and growth. Children frequently need to be hospitalized,
have physical therapy, and take several medications. The average
life span is 30 years. One in 2500 white newborns has cystic
fibrosis, and 1 in 25 whites carries the CF trait. CF is also found
in the Ashkenazi Jewish population.

Mediterranean Background (also Southeast Asian, African)
Beta-thalassemia causes severe anemia in children, requiring
frequent blood transfusion. Children may grow poorly, have
bone deformities or fractures, and develop heart failure from
their disease. Carrier frequency varies with ethnic group.

Preconception Counseling

Disorder Screening Test
Alpha-thalassemia MCV
Beta-thalassemia MCV

Sickle cell anemia Hemoglobin electrophoresis

Cystic fibrosis Mutation analysis
Tay-Sachs Hexosaminidase assay and mutation analysis
Canavan Mutation analysis
Familial dysautonomia Mutation analysis
Gaucher type 1 Mutation analysis
Fanconi anemia type C Mutation analysis
Bloom syndrome Mutation analysis
Niemann-Pick type A Mutation analysis

Mucolipidosis IV Mutation analysis

MCV, mean corpuscular volume.

Southeast Asian Background

Alpha-thalassemia is a blood disease that results in severe
anemia and, in some forms, death of the fetus or newborn.
Carrier frequency varies but may be as high as 1 in 20.

Carrier testing for some of the conditions described is
possible using routine blood tests. However, for other conditions
specialized testing is needed to determine whether an individual
is a carrier (Table 10-3). Carrier tests cannot entirely eliminate
the possibility of being a carrier, but a negative test makes the
chance very low.

If the patient is interested in carrier testing, this may be
arranged through the primary care provider, alternatively, a
genetic counseling appointment can be made to discuss the most
appropriate testing, the accuracy of test results, which labora-
tories do the testing, and the cost.

CONSANGUINITY

Consanguinity is occasionally the reason couples will present for
preconception counseling. If one of the members of the couple
is the result of a consanguineous union or has a close relative
who is, there is no concern as long as the individual in question
is phenotypically normal and does not have a genetic disorder.
However, if the couple itself is consanguineous, the exact degree
of relatedness must be sought. Offspring of first-cousin unions
have a twofold increase in risk for perinatal and childhood death,
malformation, or mental retardation, as compared to the general
population risk.> This assumes that both parents are pheno-
typically normal and there is no family history of a recessive
disorder. If the family does have an autosomal recessive dis-
order, or if the ethnic background warrants, heterozygote testing
should be offered to the couple.
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As the degree of relatedness decreases, the likelihood of
carrying identical mutant genes decreases sharply. Therefore the
risk to offspring of second and third cousins is not increased
as compared to the general population.® Obviously if a known
genetic disorder exists in the family, specific counseling should

be offered.

MEDICAL ISSUES

Nutritional Status

As part of the preconception counseling process, a complete
medical history should be obtained. This must include infor-
mation on the patient’s nutritional status (i.e., whether she has
an eating disorder or unusual diet, whether she is underweight
or overweight, and whether she takes dietary supplements or
weight loss products). A history of bulimia or anorexia should be
explored to determine the patient’s current eating practices.

Underweight women are at increased risk for preterm
delivery and a low-birth-weight infant or fetus with intrauterine
growth restriction (IUGR).* Overweight women have an
increased likelihood of developing hypertension, preeclampsia,
gestational diabetes, thrombophlebitis, preterm or post-term
delivery, abnormal labor, and delivery by cesarean section with
increased postoperative complications.’> Offspring of obese
women are at greater risk of late fetal demise, macrosomia, birth
trauma, and congenital malformations (e.g., spina bifida).>® In
addition, obese women (body mass index > 27) have a greater
risk of anovulatory infertility.

Women deficient in iron have an increased chance of preterm
delivery and low-birth-weight infants. Pica, or the ingestion of
nonfood substances, can result in lead poisoning or iron
deficiency. Vegetarian diets may be satisfactory for pregnancy as
long as there is adequate protein intake.

Ocean fish (e.g., shark, king mackerel, swordfish) are known
to be contaminated with methyl mercury; however, the level of
contamination varies with type of fish and geographic origin.
Women with high ingestion of heavily contaminated fish have
had children with microcephaly, cerebral atrophy, mental
retardation, and seizures.” On the other hand, ingestion of fish
with a lower mercury concentration has not been demonstrated
to cause these defects.® Nonetheless, the U.S. Food and Drug
Administration (FDA) and the Environmental Protection Agency
(EPA) have recommended that pregnant women avoid eating
any shark, swordfish, king mackerel, or tilefish and that they
limit other small ocean fish, canned tuna, and shellfish to less
than 12 ounces per week, with no more than one serving of any
one type of fish per week. Local freshwater fish will also vary
in their level of contamination. The EPA can be contacted to
obtain advice on specific locales.’

Supplementation with 0.4 mg of folic acid/day in low-risk
women (4 mg/day in women who have previously had a child
with an NTD) has been shown to substantially reduce the risk
for an open NTD when started at least 1 month prior to con-
ception and continued through the first trimester.'” Because so
many pregnancies are unplanned, folic acid supplementation
should be recommended to all women of childbearing age.
Although the FDA has mandated folic acid fortification of food,
intake is inadequate in most women to meet the required dose
without further supplementation. Multivitamins containing folic

acid have also been associated with decreased risk for neuro-
blastoma, genitourinary anomalies, and facial clefts.!'!? Low
maternal levels of zinc, most likely to be found in women who
exercise strenuously or who are vegans, have been associated
with occurrence of NTD.!? Therefore, a multivitamin contain-
ing folic acid and zinc should be recommended to all potentially
pregnant women. Additional folic acid supplementation must be
prescribed to women at high risk for NTD.

Oversupplementation with vitamin A (retinol) has been
reported to be associated with a variety of congenital anomalies,
including cardiac, central nervous system, and urinary tract
defects, as well as [UGR. Although these reports have been
contested,'* it is safest for patients not to take supplements with
more than 10,000 IU retinol/day. Most prenatal vitamin supple-
ments are currently formulated to have 8000 IU or less. The
beta-carotene form of vitamin A has not been associated with
birth defects, even when ingested in large doses.

Chronic Medical Conditions

Pregnancy may have a deleterious effect on some chronic
medical conditions; conversely, medical conditions and medi-
ations can affect the outcome of pregnancy. Therefore, before
conception, each woman should be queried as to the medical
conditions she has been or is currently being treated for and
all of the medications and over-the-counter substances she is
ingesting. The primary care provider may not be familiar with
the effect of the disorder, or drug, on pregnancy and may elect
to refer the patient to a specialist who can assess whether a
disease is in good control, help plan the timing of a pregnancy,
and consider the potential teratogenicity of required medi-
cations and the alternatives (Table 10-4).

There are, however, a few disorders that are sufficiently
common to warrant familiarity of the primary physician caring
for the preconception patient. For example, carbohydrate intol-
erance affects 1.5 million women of reproductive age in the
United States. Although maternal and fetal mortality associated
with diabetes in pregnancy has decreased, congenital mal-
formations still occur 2 to 3 times more commonly in offspring
of diabetics than in offspring of women with normal carbo-
hydrate metabolism.!®> Cardiac, renal, and neural tube defects
are especially common. Although they occur infrequently,
holoprosencephaly and sacral agenesis are much more common
among offspring of diabetic than nondiabetic mothers.

ACE inhibitors and angiotensin Il receptor antagonists
Alkylating agents
Amiodarone
Androgens
Diphenylhydantoin
Etretinate
Isotretinoin
Leflunomide
Tetracycline
Trimethoprim
Valproic acid
Warfarin
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Poorly controlled diabetics have a higher pregnancy loss rate
and a higher fetal malformation rate than do well-controlled
diabetics.!> However, because most embryologic development
occurs before 10 weeks’ gestational age, good control must be
achieved before conception and must be continued through the
phase of organogenesis to impact the morbidity and mortality
rates. Control starting after the first prenatal visit, although it
may have other beneficial effects on maternal health and fetal
growth, is usually too late to reduce the risk of malformation.
Other complications in diabetic women and their fetuses are
maternal hypertension and preeclampsia, increased need for
cesarean section, macrosomia and associated birth trauma, and
IUGR; complications in the neonate include hypoglycemia,
respiratory distress syndrome, hypocalcemia, polycythemia, and
hyperbilirubinemia. If the maternal diabetes is of long standing,
diabetic nephropathy may be present, increasing the likelihood
of preterm birth, hypertensive complications, and the need for
maternal dialysis or transplantation in the near future, while her
child is very young.'® Progression of diabetic retinopathy, again
requiring aggressive treatment and possible permanent mor-
bidity, is more common in pregnant women with poor control
than in pregnant women with good control.!”

Ideally, the patient’s renal, cardiac, and retinal function would
be assessed prior to conception. Glycosylated hemoglobin levels
can be used to assess the level of control for the previous
3 months. Tight control may require changing from an oral
hypoglycemic agent to several injections of insulin each day. The
patient will have to manage her disease intensively, measuring
her blood sugar frequently at home, and plan for frequent
medical visits both in the early and late stages of pregnancy.
Discussing these issues before conception allows the patient the
opportunity to think about whether she is prepared to make this
commitment to preconception control and prenatal care. If not,
she may want to consider a very effective method of contra-
ception or sterilization.

Hypertension, likewise, is a common disorder in the general
population. Although this condition can usually be satisfactorily
managed without complication during pregnancy, women with
hypertension are at increased risk for cerebrovascular accident,
renal failure, preeclampsia, gestational diabetes, placental
abruption, IUGR, fetal demise, and preterm delivery.'® The most
severe complications occur in women over age 30 with evidence
of end-organ disease (long-standing hypertension). Also, certain
antihypertensive agents (e.g., angiotensin-converting enzyme
inhibitors or angiotensin II receptor antagonists) are contra-
indicated in pregnancy for their fetopathic effect.!” Atenolol has
been associated with IUGR.?’ Hypertensive women should have
their retinal, renal, and cardiac functions assessed prior to con-
ception. If the patient requires an antihypertensive drug to main-
tain normal blood pressure, and the medication she is taking is
not teratogenic, she should continue the medication during
pregnancy. Alternatively, if the hypertension is mild and not
complicated by renal disease or diabetes mellitus, a trial off
medication with close monitoring is also reasonable.

An uncommon (1 in 14,000 women) disorder, but one that
is extremely important to recognize prior to conception, is
phenylketonuria (PKU). Women with PKU will report having
been on a special diet throughout childhood and requiring
multiple physician visits to monitor phenylketone levels. Women

Preconception Counseling

who have adhered to this diet throughout childhood are usually
of normal intelligence. However, many have stopped their
phenylalanine-free diet on reaching adolescence. Although this
may not be causing them any physical or mental harm, their
phenylalanine levels will be very high on a normal diet. This in
turn will have a teratogenic effect on their offspring (i.e., micro-
cephaly, mental retardation, cardiac anomalies, and ITUGR).?!
Therefore such women must be identified and aggressively
treated with a phenylalanine-restricted diet prior to conception.

Seizure disorders are the most common neurologic problem
in women who present for preconception counseling. Seizure
frequency is unchanged or decreased in about half of pregnant
women, and the other 50% report an increase in seizure
frequency. Many women will have been on anticonvulsant medi-
cations for many years, and some will have a history of no recent
seizures. In the latter case, it would be appropriate to arrange a
consultation for the patient with her neurologist to see if a trial
off anticonvulsants is reasonable. The usual guideline is that if no
seizures have occurred for the preceding 2 years, and the seizure
history does not include tonic-clonic seizures, then a trial off
medication is warranted.?? Even if such a trial proves successful,
however, a patient with a history of idiopathic seizures must be
advised of her twofold increased risk for a child with a non-
specific birth defect.”® The latter is true even if no anticonvulsant
medication is taken during the pregnancy. The explanation for
this empirical finding is that some individuals may have genetic
syndromes characterized both by seizures and by increased risk
for dysmorphogenesis.

Additionally, the patient who must continue her anti-
convulsant medication during pregnancy should be advised that
many anticonvulsants are known to have teratogenic effects.
Both valproic acid and carbamazepine are associated with an
increased risk for NTDs. Diphenylhydantoin is associated with
a pattern of dysmorphogenesis that includes growth restriction,
microcephaly, mental retardation, and hypoplastic fingernails
and toenails. Other anticonvulsants are also associated with
similar dysmorphism. Some of the newer anticonvulsants (e.g.,
topiramate, gabapentin, lamotrigine) may ultimately prove safer,
but only a minimal amount of data is currently available.?* Folic
acid may reduce the risk for a birth defect, and women taking
valproic acid or carbamazepine are advised to take a dose of
4 mg/day starting before conception and continuing through the
stage of neural tube closure (4 weeks’ postconception). Anti-
convulsant levels should be monitored serially throughout preg-
nancy to assure that they are at a therapeutic level. The required
dose is likely to change during pregnancy, given the increased
volume of distribution, decreased plasma protein levels, and
change in liver metabolism and gastrointestinal absorption. Most
important is the ability to manage the disorder with single rather
than multiple drug therapy, the latter resulting in a higher
malformation rate.

Once pregnancy occurs, maternal serum alpha-fetoprotein
screening, amniocentesis, or detailed ultrasound examination at
the appropriate gestational ages are available for screening and
diagnosis of fetal NTDs. Ultrasound may also detect some cases
with anticonvulsant-associated facial clefts or cardiac defects.

Patients may be receiving chronic anticoagulation for a
number of reasons, including a history of antiphospholipid
syndrome, thromboembolism, or prosthetic heart valve. First-
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trimester exposure to Coumadin (warfarin sodium), an oral
anticoagulant, is associated with fetal nasal hypoplasia. Second-
trimester exposure infrequently results in optic nerve or
cerebral damage.?* Therefore, the safest option is for the patient
to change to a form of heparin (regular or low molecular
weight), which does not cross the placenta, prior to conception.
Because heparin must be injected daily, this will obviously be a
more difficult therapy for the patient, and requires discussion in
the preconception period.

Infections

The preconception period is ideal for screening for infectious
disease and immunizing when appropriate. High-risk patients
should be screened for tuberculosis. A rubella titer should be
drawn. If no antibodies are present, the patient should be
immunized and advised not to conceive for the next 3 months.
The same is true for varicella in women who have no history of
the infection. Patients without a history of hepatitis B can be
immunized also if they fall into a high-risk group (e.g., health
care worker, household contact, multiple sexual partners).
Women with exposure to outdoor cats or raw meat should take
precautions to avoid exposure to Toxoplasma unless they have
a positive antibody titer. Childcare workers are at increased
risk for cytomegalovirus and parvovirus. If they do not have
antibodies they need to adopt appropriate precautions (e.g.,
wearing gloves when handling wet diapers). Testing for human
immunodeficiency virus (HIV) and syphilis can be offered, as
well as screening for other sexually transmitted diseases.

Environmental Exposures

Other issues that should be raised in the course of pre-
conception counseling include the patient’s use of caffeine,
tobacco, alcohol, and illicit drugs. Consumption of more than
2 cups of regular strength coffee (250 mg) a day has been
associated with a slight decrease in fertility; more than 4 cups
per day has been associated with pregnancy loss.”> Causality,
however, may be questioned on the grounds that women who
drink such high levels of coffee in early pregnancy don’t have the
usual aversion and nausea commonly present in a healthy first-
trimester pregnancy.

Approximately 15% of women smoke during pregnancy
despite the known association with preterm delivery and low
birth weight, placental abruption, placenta previa, and, more
recently reported, facial clefting and clubfeet.’® The odds ratio
of delivering a small for gestational age infant in a smoker is
2.07 (95% confidence interval [CI], 1.69 to 2.53), with a direct
dose-response association between number of cigarettes
smoked and risk of growth restriction.?” Because pregnancy is a
powerful inducement to change, attempts to stop smoking in
preparation for gestation may be more successful than at other
times in a woman’s life. Suggestions by the physician regarding
use of nicotine replacement or other pharmacointerventions
may be more positively received by the patient interested in her
offspring’s welfare. Because secondhand smoke exposure has
also been associated with full-term low-birth-weight infants, the
male partner should be encouraged to participate in these efforts.
Cigarette smoking is associated with accelerated attrition of
oocytes, decreased fertility, and earlier menopause, an issue for
the older patient attempting pregnancy.”®

T How many drinks does it take to make you feel “high” (can you hold)?
(Tolerance: a positive response consists of two or more drinks)

A Have people annoyed you by criticizing your drinking?
Have you ever felt you ought to cut down on your drinking?

Have you ever had a drink first thing in the morning to steady your
nerves or to get rid of a hangover (eye-opener)?

Scoring: 2 points for the first question and 1 point each for the other three questions.
A score of = 2 is high risk.

Alcohol is a known teratogen and the leading preventable
cause of mental retardation. There is a dose-response relation-
ship between alcohol and congenital abnormalities and although
low levels of exposure are not associated with the fetal alcohol
syndrome, it cannot be assumed that even low-level exposure is
without long-term subtle behavioral effects on the developing
fetal brain. The preconception interview can include a few
questions to screen for heavy alcohol use (e.g., the T-ACE
questionnaire; Table 10-5).2° Infertility secondary to anovulation
is more common in women who consume alcohol, and heavy
alcohol use by the male reduces spermatogenesis.*

Use of cocaine, heroin, or other illicit substances is known to
confer increased risk for low birth weight and other obstetric
complications. Referral to a detoxification program before con-
ception would be beneficial to mother and child.

Domestic violence during pregnancy has been reported in at
least 4% to 8% of women, most of whom are already suffering
abuse prior to pregnancy. In fact, 59% of women abused prior to
pregnancy have reported continuation of violence during
pregnancy.®! Counseling and resources should be made available
to women in this situation.

Because there is data from animal studies indicating that
hyperthermia during organogenesis is teratogenic, particularly
for NTDs, use of hot tubs in very early pregnancy has been a
concern. A study done by Milunsky and colleagues®? showed
that women who used a hot tub in the first 8 weeks of preg-
nancy had a 2.9 relative risk (95% CI, 1.4 to 6.3) of a child with
an NTD. Although most women will not stay in a hot tub long
enough to become hyperthermic, caution would suggest limiting
exposure in the periconception period.

Although most workplaces are safe for pregnant women, an
occupational history should be taken. If there is concern regard-
ing exposure to excess physical stress, organic solvents, lead,
mercury, or pesticides, which may be associated with pregnancy
loss or teratogenesis, further investigation of the level of expo-
sure, whether the patient is retaining toxic substances in her
blood, and the need for a more protected work environment
should be explored.
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KEY POINTS

* Cervical cancer is rare and almost always prevented through
regular Pap tests.

* Most sexually active women will have a human
papillomavirus (HPV) infection at some point, but very few
will develop cervical cancer.

* Most HPV infections are temporary and regress
spontaneously.

* Only an HPV infection that does not go away over a long
time can lead to cervical cancer.

* Women over age 30 years may want to know their HPV
status to help determine how often the health care provider
will recommend a Pap test.

* A woman’s HPV status is not a reliable indicator of her
sexual behavior or that of her partner.

This chapter presents principles of cervical cancer screening and
follow-up of abnormal Papanicolaou (Pap) test results that result
in the histologic diagnosis of premalignant changes of the cervix.
More detailed information about diagnostic follow-up of abnor-
mal cervical cancer screening results by colposcopy and clinical
features of cervical intraepithelial neoplasia and invasive cancer
are discussed in Chapters 12 and 43, respectively. Issues related
specifically to diagnosis and management of invasive cancer of
the cervix are covered in Section 7.

In 1957, the United States Commission on Chronic Illness
defined health screening as “the presumptive identification of
unrecognized disease or defect by the application of tests, exam-
inations or other procedures that can be applied rapidly.”! Thus,
health screening is the use of methods to detect unrecognized
health risks or diseases in order to permit timely intervention.

Screening tests are usually applied on a large scale. They are
used to distinguish apparently unaffected people from those
who may have or may develop a disease. A screening test is not
intended to be diagnostic. Screening procedures are generally
easier to perform and cheaper than diagnostic procedures. Their
results require confirmation through definitive diagnostic tests,
or sometimes direct treatment is offered on the basis of a
positive test. Even if the screening test is harmless, it can cause
anxiety and the subsequent investigations and treatment may be
hazardous. Ensuring the safety of screening is also important
because large numbers of individuals will be screened, creating

*All material in this chapter is in the public domain, with the exception of any
borrowed figures or tables.

a potential for greater numbers to be harmed by the screening
process.’

Screening comprises three elements:

1. It is a preliminary process of selection to identify indi-
viduals at sufficiently high risk of a specific disorder to
warrant further investigation or direct action.

2. It is offered to a largely healthy population not seeking
attention for symptoms of the disease for which the
screening is being conducted.

3. It is meant to benefit the individuals being screened.

These principles imply an ethical approach to participants in
the screening process. In clinical practice, the special nature of
the patient/provider relationship has resulted in the need to
create a core of ethical principles to govern this relationship. An
important distinction between screening and episodic care for
medical diagnosis and treatment is that the screening encounter
is not initiated by the subject but by the provider. This is true
whether screening is offered in an organized way by govern-
mental public health units or opportunistically by providers in a
variety of ambulatory care settings. When a patient consults a
health provider for diagnosis of, and hopefully relief of symp-
toms, or for treatment of an established condition, the provider
exercises skills only to the extent that knowledge is currently
available. In screening, however, those who participate are not
patients in the sense that they are ill, and in the majority of
situations, do not become patients in the traditional sense. The
screener promotes the test based on evidence that as a result of
screening, the overall health of the community will be better.
This does not mean that the condition of every individual
screened will be better, although in general, this should be so.3
There is also an ethical responsibility of the provider community
to (1) minimize the potential harms and anxiety that affect
certain individuals being screened, (2) ensure that quality
control of the screening tests is maintained and the effectiveness
of proven, beneficial programs is continually monitored, and (3)
guarantee that assurance is available that a useful course of
management is available for all individuals identified as being
truly test-positive.

Equity of access to screening services is another important
consideration. Ideally, all who stand to gain from screening
should have access to the procedure. Those who organize the
service have an obligation to ensure that those who have not
heard of the test/ procedure but who stand to benefit from it are
adequately informed and are encouraged or invited to be
screened. An additional issue concerns the extent to which the
offer of screening in a community could divert resources from
other important health care programs. This is of particular
importance in low resource settings in which limited resources
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must be equitably distributed across the total community to
obtain maximal benefit.

EPIDEMIOLOGY, PATHOGENESIS,
AND RISK FACTORS FOR CERVICAL
INTRAEPITHELIAL NEOPLASIA

Persistence of DNA from a high-risk type of HPV is significantly
associated with development of high-grade cervical intraepithelial
neoplasia (CIN) or dysplasia and invasive cervical cancer.*> CIN
[T and invasive cancer are most commonly found at the junction
between the squamous and glandular cells of the uterine cervix,
which is called the squamocolumnar junction (SCJ). This cervical
transformation zone, an active area of squamous metaplasia, is
especially vulnerable to HPV-induced cellular transformation
(Fig. 11-1).

After infection with HPV, one of two clinical pathways may
occur: (1) transient viral expression followed by clinical clearance,
or (2) viral persistence. Most infections remain undetectable or
produce transient cytologic changes that are missed by infrequent
screening. Some infections cause detectable cytologic changes
diagnostic of HPV infection, including a low-grade squamous
intraepithelial lesion (LSIL) or high-grade squamous intraepithelial
lesion (HSIL), or induce the shedding of cells that demonstrate
only some, but not all, features of an HPV infection (e.g., atypical
squamous cells of undetermined significance, or ASC-US). CIN
is a tissue-based classification; i.e., it is based on reviewing the
histopathology of biopsy specimens. The designation of CIN I,
I1, or III is based on the thickness of the epithelium showing
abnormal cells, the degree of mitotic activity, and nuclear atypia®
(Fig. 11-2). Since more than one naming system is used, it is
important to note that CIN I and II correspond to mild and
moderate dysplasia, respectively; CIN III is analogous to severe
dysplasia, and this category includes carcinoma in situ.
Pathologists often disagree about the interpretation of samples
at the lower end of the cytologic and histologic spectra (ASC-

Section 1

US and CIN I, respectively).” The disparity between the high
rate of infection with HPV and the relatively low risk of cervical
cancer reflects the fact that many women become infected with
HPV but most infections spontaneously regress over time.
Attempts to understand why the virus persists in some women
have focused on variants of high-risk HPV types and cofactors
such as smoking, other infectious agents (chlamydia, herpes,
bacterial vaginosis), parity, use of oral contraceptives, and host
immune factors. In the end, any important role played by HPV
variants and cofactors is likely to be due to promotion of viral
persistence because it is the most important factor in deter-
mining whether an HPV infection has the potential to progress to
a precancerous lesion or cancer. The incidence of invasive cervical
cancer reaches a plateau in women approximately 15 years later
than the peak incidence of CIN III, suggesting a slow progression
from CIN I1I to invasive carcinoma in most instances.® This pro-
longed period from development of CIN III to invasion probably
reflects the long period of time required for the accumulation of
mutations following viral integration and down-regulation of the
apoptotic functions of certain tumor suppressor oncogenes (p53
tumor suppressor gene, or p53, and the retinoblastoma protein,
or pRb). Inhibition of p53 and pRb leads to an increased cell
proliferation rate and to genomic instability. The infected cell
acquires more and more DNA damage that cannot be repaired,
leading eventually to oncogenic transformation.

NATURAL HISTORY OF HUMAN
PAPILLOMAVIRUS

It is now clear that the natural history of cervical neoplasia and
HPV are intimately related. The natural history of HPV begins
with infection followed by a variable period of time during
which disease expression is absent. Over time there may be
an active growth phase and a finally a host-containment phase
(Fig. 11-3). Most HPV infections do not result in signs or
symptoms of disease.*¥1% If HPV infection is not controlled,

Figure 11-1 Cervical transformation zone seen on cervigrams showing visual inspection with acetic acid (VIA).
The transformation zone lies between the new squamocolumnar junction (SCJ) and the original squamocolumnar
junction (OSCJ). The new squamocolumnar junction is defined by the leading edge of squamous cells as they abut the
columnar epithelium. A, Small, flat, dull acetowhite lesion. B, Large, thick, shiny acetowhite lesion. Both are examples
of high-grade squamous intraepithelial lesions (HSILs). (Courtesy of K. Dahlquist and J. Sellors, MD.)
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Figure 11-2 Schematic development of cervical cancer from normal and precursor lesions. (Courtesy of
V. Hanson, MD.)

owing to host, viral, or environmental factors, an active growth  of HPV presence. A successful immune response results in viral
phase will be expressed as one or more morphologic changes  control or clearance. A minority of individuals do not develop
such as abnormalities of cervical cytology, cutaneous warts, adequate host control and are at risk for persistence of HPV.
CIN, or invasive cervical cancer. For the majority of patients, a  The persistence of high-risk HPV infection is a necessary step
phase of host containment begins following immune recognition ~ for the development of cervical cancer precursor lesions and

Natural history of cervical cancer and its management

HPV infection Low-grade cervical High-grade cervical Invasive cancer
dysplasia dysplasia
Characteristics: Characteristics: Characteristics: Characteristics:
HPV infection is extremely Low-grade dysplasia High grade dysplasia, the Women with high-grade
common among women usually is temporary and precursor to cervical dysplasia are at risk of
of reproductive age. disappears over time. cancer, is significantly less developing invasive
Some cases, however, common than low-grade cancer; this generally
HPV infection can progress to high-grade dysplasia. occurs slowly, over a
remain stable, lead to U dysplasia. e e period of several years.
dysplasia, or become N <N> High-grade dysplasia can <N>
undetectable. It is not unusual for HPV progress from low-grade Management:
1 to cause low-grade i dysplasia or, in some [T Treatment of invasive
Management: dysplasia within months cases, directly from HPV cancer is hospital-based,
While genital warts or years of infection. infection. expensive, and often not
resulting from HPV effective.
infection may be treated, Management: Management:
there is no treatment that Low-grade dysplasia High-grade dysplasia
eradicates HPV. generally should be should be treated, since a
monitored rather than significant proportion
Primary prevention treated, since most lesions progresses to cancer.

through use of condoms regress or do not progress.
offers some protection.

Figure 11-3 Natural history of cervical cancer and program implications. (From Sherris J, Herdman C: Preventing
cervical cancer in low-resource settings. Outlook 2000;18:3. Used with permission of Program for Appropriate 123
Technology in Health [PATH], Seattle, Wash.) -




124

Section 1

Ambulatory Office Practice

invasive cancer.!! In summary, the basic segments of the natural
history of transient HPV infection include viral entry, viral
replication, productive viral infection, and host containment.
The viral life cycle is depicted in Fig. 11-4.

HPV first enters the basal cells in the stratum germinativum
of the epithelium.'? The virus is most often transmitted by skin-
to-skin contact and enters through sites of microtrauma, most
commonly found in women at the introitus and perineum during
or following sexual relations. Areas with increased vulnerability
to HPV infection are the epithelial layers of immature squamous
metaplasia located in the transformation zone of the cervix and
anal verge.

HPV is a small, double-stranded DNA virus encased in a
protein capsid. To enter the host cell, it must shed its protein
capsid, injecting naked DNA into the cytoplasm of the cell.
From the cytoplasm, the DNA travels to the cell nucleus. The
viral genome usually exists in an episomal (circular) configuration
that can be divided into three regions: the long control region
(LCR), the early region (E), and the late region (L)'? (Fig. 11-5).
The LCR is responsible for regulation of viral replication and
controls transcription of some sequences in the early region. The
early region encodes mainly for proteins that are important in
viral replication, occurring “early” in the viral life cycle. The late
region encodes for viral structural proteins that are necessary for
capsid production, which occurs “late” in the viral life cycle.!?
The early region has eight different regions that encode for
proteins that play vital roles in the HPV life cycle. Two regions,
designated E6 and E7, are crucial in the process of oncogenesis
in high-risk types of HPV. The E6 protein binds to p53 and
accelerates its destruction. The E7 protein binds to pRb,
inhibiting its function.!> The actions of the E6 and E7 proteins
lead to cellular transformation.'? Low-risk HPV types have a
much lower capacity to induce malignant transformation in vitro
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Figure 11-4 The viral life cycle. (From Cox JT: Clinical Proceedings,
Association of Reproductive Health Professionals, September 2003,
p 5, with permission.)

The human papillomavirus DNA episome

Figure 11-5 Human papillomavirus (HPV) DNA. Most HPV exists in
episomal (circular) DNA. The important genomic sites are called open
reading frames (ORFs). In the episomal state, E2 regulates both the long
control region (LCR), which is responsible for regulation of viral
transcription, and E6 and E7, the two sites most often responsible for
malignant transformation. (From Cox JT: Clinical Proceedings,
Association of Reproductive Health Professionals, September 2003, p 5,
with permission.)

than high-risk HPV types because of functional differences
between their E6 and E7 proteins.'> For example, the E6
proteins of low-risk HPV types bind to the protein product of
p53 poorly, and thus are less able to transform infected cells.!?
The two late regions, L1 and L2, encode for proteins involved in
construction of the capsid of the infective HPV genome. In
benign lesions associated with HPV, viral DNA exists as a
circular extrachromosomal DNA in the nucleus. However, in
cancerous cells and in some precancerous lesions associated with
HPV, the viral DNA is integrated into the host genome.
Generally, the integration of the viral DNA deletes or disrupts
the E2 region, resulting in loss of normal E2 down-regulation of
E6 and E7, which leads to increased expression of these two
regions.

At some point, daughter cells of the infected basal cells may
begin to carry transcriptionally active episomal HPV DNA. As
these cells differentiate and mature, HPV replicates, making 50
to 100 replicated copies per cell. Activation of the L1 region of
the HPV genome in the upper epithelial layers envelopes each
episomal DNA in a protein capsid, recreating the infective unit.
HPV induction of cytoplasmic proteins in some of the infected
epithelial cells results in the hallmark cell of HPV infection,
the koilocyte described by Koss in 1956.'* Although described,
it was not recognized as significant until 20 years later when
Meisels and colleagues reported the changes in mild dysplasia.'®
Koilocytes are large, polygonal squamous cells with a wrinkled
nucleus and a large perinuclear cavity'® (Fig. 11-6). Shedding of
the dead, surface squamous cells as part of the natural process
of the cell cycle releases HPV virions to infect other cells or
transmit the virus to another individual. In productive infection,
viral replication is associated with proliferation of all layers
except the basal layer.!” In high-grade CIN, however, viral
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Figure 11-6 Low-grade squamous intraepithelial lesions (LSILs).
Classic koilocytes, as seen here, have a large cytoplasmic cavity with a
sharply defined inner edge and are frequently binucleate. (Courtesy of
ES Cibas, MD)

replication is associated with proliferation of the cells in the
basal layer and with an increased number of mitoses, some of
which are abnormal.!? The exact factors that determine the
transition from productive infection to persistent infection
associated with high-grade lesions are unknown, but a complex
interplay of host, viral, and environmental factors is most likely
important.

Recognition of the presence of HPV by the immune system
results in a T-cell response. T cells are the primary effectors of
the cellular immune response, which is known to be of prime
importance in limiting HPV infection.!® The humoral immune
system may also be involved with fighting HPV infection and
preventing reinfection with the same HPV type. Antibodies
against the viral capsid have been detected in individuals with
cutaneous or urogenital warts.'®!® In most cases, genital HPV
infection appears to be transient. In one study of college women,
the median duration of HPV detection by sensitive molecular
tests was 8 months; this may be an underestimate because it was
not possible to document when these infections began.'” Other
studies have documented a longer duration of detection of HPV
that is type-specific, with a mean duration of 13.4 months for
low-risk types and 16.3 months for high-risk types.?’ Ninety
percent of HPV infections will be cleared or suppressed below
the limits of detection by host defenses within 1 to 2 years.*
Viral persistence is necessary for HPV-induced oncogenesis to
occur. Persistent infection with high-risk HPV types correlates
with age and high viral load and is associated with increased risk
of CIN.'9 2122 [ a 2-year study, CIN lesions were 11 times more
likely to develop in women with HPV type 16 or 18 infection at
baseline than in women without HPV infection at baseline.??

CERVICAL CANCER SCREENING

Screening for cervical neoplasia to date primarily involves assess-
ment of the cervical epithelium; the future of such screening
may involve detection of high-risk HPV types.?* More than
90% of lower genital tract neoplasia in women originates at the
squamocolumnar junction of the cervix, where columnar and

Cervical Cancer Screening

nonkeratinizing squamous epithelia meet.?> Under the influence
of various factors, a variety of intraepithelial changes take place
before invasive cancer develops, and these changes are confined
to the squamous epithelium above the basement membrane—
“cervical intraepithelial neoplasia” (see Fig. 11-2). Because the
cervical transformation zone is large in adolescence and during a
woman’s first pregnancy, early age at first sexual activity and at
first pregnancy have been suggested as risk factors for cervical
cancer. Given the progression of cytologic lesions of the cervix
in some women, it is important to monitor those with persistent
cytologic abnormalities to detect and treat high-grade intra-
epithelial lesions if they are detected. Screening and monitoring
are done by the Pap test or possibly by HPV DNA testing.

For more than 50 years, the Pap test has been the primary
screening tool for cervical disease. It is a cytologic screening test
of a direct scraping or brushing of the uterine cervix and lower
endocervical canal. In a conventional Pap test, the sample tissue
is smeared onto a slide and fixed and stained. The slide is viewed
under a microscope and a cytotechnologist or cytopathologist
interprets the observed cellular changes. As noted earlier, this is
a screening test and is not meant to be explicitly diagnostic.
Patient preparation and appropriate provider technique help
optimize collection of cellular material. In the conventional dry
slide methodology, a single slide combining endocervical and
ectocervical samples, or two separate slides for individual com-
ponents, should be used. The most important consideration is
rapid fixation of the samples to avoid air-drying artifacts. If
liquid-based preparations are used, rapid immersion in liquid
media is equally important.

In the past two decades, many refinements to techniques for
collecting cervical cytology samples have been developed. In the
1980s, newer devices to enhance collection of exfoliated cells,
such as nylon endocervical brushes and “broom” devices were
created. These devices were responsible for improved collection
of cellular material and of dysplastic cells from the trans-
formation zone than was formerly possible with cotton swabs
or the wooden Ayres spatula?®?” (Figs. 11-7 and 11-8). In the
1990s, efforts to improve sampling turned to the development
of liquid-based cytology methods and computer-based reading
systems. In 1996, the first of two liquid-based systems currently
available in the United States was approved by the U.S. Food
and Drug Administration (FDA). The ThinPrep 2000 system
was considered to be more effective in detecting LSILs and
more severe lesions and to provide a better specimen than the
conventional Pap test preparation®® (Fig. 11-9). The basis of the
liquid-based system is collection of a cervical cytology specimen
using one of the new improved sampling devices and then
suspending the sample in an alcohol-based preservative solution.
Almost all the cells are transferred to the liquid preservative,
with blood, mucus, and inflammatory cells generally filtered out
or lysed. In the laboratory, a technician subsamples the cells,
which are then deposited by an automatic device on to a slide.
This technique thus removes much of the noncervical obscuring
material from the sample, allowing for staining and screening
of a uniform single-layer sample. The remaining sample can be
stored for further testing if indicated (such as for HPV DNA
testing). Even though the sampling may be improved, there still
is no convincing evidence that thin-layer technology reduces
morbidity or mortality from cervical cancer or its precursors.
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A

Figure 11-7 Direct cervical cytology sampling using wooden Ayres spatula (A), Cytobrush (B), Cervex-Brush (C).
(From ThinPrep Pap Test Quick Reference Guide. Courtesy of Cytyc Corporation and Affiliates.)

Moreover, increased detection of LSIL may not be of great
importance as the majority serve as a proxy for the presence of
an acute HPV infection, and in most women, HPV infections
are cleared without consequence in less than 24 months. It is
important to remember that little reduction in the burden of
cervical cancer morbidity or mortality will be achieved without
recruiting and screening women who are rarely or never
screened.

In addition to new sampling devices and the liquid-based
collection systems, automated computer-based technologies
have been developed that use digitally scanned images and
neural intelligence to facilitate primary cervical cancer screening
and the Clinical Laboratory Improvement Amendments

Figure 11-8 Applying specimen to slide in conventional cervical
cytologic testing. (From ThinPrep Pap Test Quick Reference Guide.
Courtesy of Cytyc Corporation and Affiliates.)

(CLIA)-mandated 10% rescreening of cervical cytology tests that
have negative results. The rationale for such systems involves
the notion that false-negative readings may be secondary to
human error and fatigue. While there is great potential benefit

Figure 11-9 Preparation of specimen for liquid-based cytologic
applications. (From ThinPrep Pap Test Quick Reference Guide. Courtesy
of Cytyc Corporation and Affiliates.)
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of computerized screening devices to assist in identification of
potentially abnormal cells or samples, using such devices will
not compensate for specimens that are inadequately prepared
or not representative of the cervical transformation zone, or
result in interpretation errors when cytotechnologists and cyto-
pathologists conduct secondary screenings.

One measure of screening effectiveness is knowing the
population covered by the screening test. In the United States,
where cervical cancer screening is entirely opportunistic (i.e.,
there is no organized system for inviting women to be screened
at certain intervals as in some European countries), the only
measure of coverage is based on self-reports by women enrolled
in either the Behavioral Risk Factor Surveillance System
(BRFSS), or the National Health Interview Survey (NHIS), both
administered by the Centers for Disease Control and Prevention
(CDC). BRFSS and NHIS show that more than 85% of women
in the United States have had a previous cervical cancer
screening test, and that approximately 80% have had one in the
past 2 to 3 years.?>* Some variations exist by age, race/
ethnicity, and availability of insurance coverage. Only one national
program exists in the United States that covers women who are
either uninsured or underinsured—the National Breast and
Cervical Cancer Early Detection Program (NBCCEDP), admin-
istered by the CDC. This program was developed as a result of
the U.S. Congress passing the Breast and Cervical Cancer
Mortality Prevention Act in 1990.3!

This comprehensive women’s health initiative is imple-
mented through cooperative agreements with qualifying health
agencies, including state and U.S. territorial health departments
and American Indian and Alaska Native tribes and tribal
organizations. In addition to providing screening, participating
programs conduct activities in a number of other critical areas:
diagnostic tests; surveillance, tracking, and follow-up; case
management; public education and outreach; professional
education and training; quality assurance of screening tests;
coalition and partnership development; and program evaluation.
NBCCEDP-sponsored programs have initiated outreach efforts
to serve women in high-priority groups, including older women,
racial/ethnic minorities, foreign born women, women with
disabilities, lesbians, and women living in rural or other hard-to-
reach areas.

During the time period 1991 to 2003, 1.4 million women
received approximately 2.5 million Pap tests through
NBCCEDP-sponsored programs. During this time period, 14,000
women were found to have histologically confirmed CIN II or
greater for a rate of 5.8 per 1000 Pap tests, and 929 women
were diagnosed with invasive cervical cancer for a rate of 0.3
cervical cancers per 1000 Pap tests. Approximately 50% of the
women served were members of racial and ethnic minorities.
Tables 11-1 to 11-4 show more detailed NBCCEDP information
on Pap test results and final diagnoses for the time period 1995
to 2002.3233

In recent years, a large number of studies have updated
information about cervical cancer screening and have been the
basis for updating screening guidelines and recommendations by
several U.S. professional organizations and government agencies
from 2001 to 2004.3*3% They are derived from clinical-based
studies of cervical cytology and from mathematical modeling in
situations where clinical data are not available. Issues covered

Cervical Cancer Screening

Number of Women Percent
Characteristic (N = 750,591) Distribution
Age (yr)
18-29 41,919 5.6
30-39 74,783 10.0
40-49 259,830 34.6
50-64 327,841 43.7
>65 46,218 6.2
Race/ethnicity
White, non-Hispanic 403,670 53.8
Black, non-Hispanic 108,404 14.4
Asian/Pacific Islander 33,309 4.4
American Indian/Alaskan Native 36,302 4.8
Hispanic 145,172 19.3
Other, unknown 23,734 3.2
Pap test before program (by self-report)
Yes 569,525 75.9
No 66,402 8.9
Unknown 114,664 15.3
NBCCEDR National Breast and Cervical Cancer Early Detection Program, U.S. Centers for
Disease Control and Prevention.

are age to initiate screening, frequency of rescreening and
intervals between screening, and age to stop screening. Also
covered is use of new screening technologies such as liquid-
based cytology preparations and HPV DNA testing, as well as
screening in special situations such as among postmenopausal
women, pregnant women, women posthysterectomy, and
immunocompromised women. While there are some differences
in the recommendations of these groups, they all address the
fact that certain high-risk HPV types are necessary in the chain
of events leading up to the diagnosis of cervical cancer, that
screening should begin for a woman by age 21, that a Pap test
should be performed at least every 3 years, if prior tests were
normal, and that screening may end by age 65 to 70 years
depending on health status and confirmation that cervical
screening tests in the prior 5 to 10 years were negative for
malignant change. Less consistent are recommendations for use
of liquid-based screening technologies and HPV testing because
of concerns about test specificity and false-positive results.
Included here is a summary of pertinent studies relating to these
subjects, and a table comparing the various new U.S. professional
organization screening recommendations®**** (Table 11-5).

When to Initiate Screening

The natural history of cervical cancer is important in determin-
ing when to initiate screening, how often to screen, when to
discontinue screening, and when to recommend treatment or
follow-up evaluation (see Fig.11-3). Cervical cancer most often
develops in women after age 40 years, and high-grade CIN
generally is detectable 10 to 15 years before cancer develops,
with a peak high-grade CIN rate at about age 35. Therefore,
where program resources are limited, screening initially should
focus on women in their thirties and forties.
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Age (yr)
At 18-29 30-39 40-49 50-64 265
First round
Total Pap tests (N) 750,591 41,919 74,783 259,830 327,841 46,218
Results (%)
Normal 79.9 66.8 74.6 78.8 82.2 85.4
Infection/reaction 12.8 13.9 15.0 13.6 12.0 9.9
ASCUS 4.1 7.9 5.5 4.6 3.4 2.7
LSIL 1.1 7.9 2.4 1.1 0.6 0.4
HSIL 0.6 2.4 1.3 0.6 0.4 0.3
SqCa 0.1 <0.1 <0.1 <0.1 0.1 0.1
Other 0.7 0.4 0.4 0.6 0.9 0.6
Unsatisfactory 0.6 0.8 0.8 0.6 0.6 0.5
Total abnormal tests* 1.8 10.3 3.7 1.7 1.0 0.8
Subsequent rounds
Total Pap tests (N) 373,851 12,610 28,303 111,539 201,330 20,069
Results (%)
Normal 78.6 71.3 (71.2) 73.2 77.1 81.0 83.4
Infection/reaction 13.7 14.4 17.0 14.4 12.7 11.4
ASCUS 5.0 7.6 6.1 5.6 4.2 8.8
LSIL 1.2 4.8 (4.7) 1.9 1.3 0.7 0.5
HSIL 0.3 1.0 0.6 0.3 0.2 0.1
SqCa <0.1 0.0 <0.1 <0.1 <0.1 <0.1
Other 0.6 0.3 0.4 0.6 0.7 0.5
Unsatisfactory 0.5 0.7 0.8 0.6 0.5 0.4
Total abnormal tests* 1.5 5.7 2.5 1.7 0.9 0.7
ASCUS, atypical squamous cells of undetermined significance; HSIL, high-grade intraepithelial lesion; LSIL, low-grade intraepithelial lesion; SqCa, squamous cell cancer.
*Includes LSIL, HSIL, and SqCa.
TAll Pap test results are age-adjusted to 2000 NBCCEDP population. P value for trend <0.001 for higher percentage of total abnormal results with greater age.

Age (yr)
Al 18-29 30-39 40-49 50-64 >65

First round*

CIN/invasive (n) 9557 2853 1835 2748 1968 153
CIN | 5.1 37.2 10.9 4.8 2.4 0.8
CIN Il 2.0 16.3 5.0 1.8 0.8 0.5
CIN lll/CIS 85 14.4 8.2 &85 2.1 1.5
Invasive 0.6 0.2 0.4 0.5 0.6 0.5

CIN Il or worse’ 6.0 30.9 13.7 5.8 3.6 2.5

Subsequent rounds*

CIN/invasive (n) 3180 424 487 1077 1126 66
CIN | 5.6 20.7 9.5 6.2 3.6 1.5
CIN Il 1.6 6.8 3.6 1.6 0.8 0.6
CIN lll/CIS 1.7 6.1 4.1 1.7 1.0 0.9
Invasive 0.1 0.0 0.1 0.2 0.1 0.2

CIN Il or worse' 3.4 12.9 7.7 3.5 2.0 1.7

CIN, cervical intraepithelial neoplasia; CIS, carcinoma in situ.

*Rates calculated as number of CINs or invasive cancers diagnosed per 1000 Pap tests; includes in the denominator 2726 Pap tests in first round and 1040 (1038) in subsequent rounds with

abnormal findings for which work-ups were incomplete.

TCIN 1 or higher includes CIN II, CIN lIl, CIS, or invasive cancer; P value for trend <0.001 for CIN Il or worse with age.

128 *Rates are age-adjusted to 2000 NBCCEDP population.
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Race/Ethnicity
Asian/ American Indian/
Al White Black Pacific Islander Alaskan Native Hispanic
First round
Total Pap tests* (N) 750,591 403,607 108,404 33,309 36,302 145,172
Pap test results (% of total Pap tests)
LSIL 1.1 1.2 1.1 0.7 1.0 1.1
HSIL 0.6 0.6 0.6 0.4 0.4 0.6
SqCa 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Percentage of all Pap tests abnormal® 1.8 1.9 1.8 1.2 1.4 1.8
Biopsy-detection rate (per 1000 Pap tests)
CIN Il 2.0 2.5 1.8 1.0 1.1 1.7
CIN lll/CIS BE5 4.0 2.9 2.5 1.7 3.2
Invasive 0.6 0.6 0.5 0.7 0.3 0.6
Rate of CIN Il or worse' 6.0 7.1 5.2 4.1 3.2 5.4
Subsequent rounds
Total Pap tests* (N) 373,851 213,489 46,129 13,573 28,487 64,351
Pap test results (% of total Pap tests)
LSIL 1.2 1.2 1.2 0.9 0.9 1.2
HSIL 0.3 0.3 0.4 0.4 0.2 0.3
SqCa <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
% of all Pap tests abnormal® 1.5 1.6 1.6 1.3 1.1 1.5
Biopsy-detection rate (per 1000 Pap tests)
CIN Il 1.6 1.9 1.6 0.8 0.6 1.2
CIN 1ll/CIS 1.7 1.9 1.6 1.6 1.1 1.6
Invasive 0.1 0.1 0.2 0.1 0.1 0.1
Rate of CIN Il or worse® 3.4 3.9 3.3 2.5 1.7 3.0
ASCUS, atypical squamous cells of undetermined significance; HSIL, high-grade intraepithelial lesion; LSIL, low-grade intraepithelial lesion; SqCa, squamous cell cancer, CIN, cervical intraepithelial
neoplasia; CIS, carcinoma in situ.
*Total number of Pap tests includes 31,556 (31,542) of other/unknown race.
Includes LSIL, HSIL, and SqCa.
fincludes CIN I, 11l CIS, or invasive cancer.
SAll percentages and rates are age-adjusted to the 2000 NBCCEDP population.

The incidence of invasive cervical carcinoma is low under the
age of 20 but begins to climb from 20 to 24 years. In a cohort
study from British Columbia, Canada, the incidence of
carcinoma in situ at the ages of 20 to 24 was approximately 16
per 100,000.3°3% This led to a National Workshop in Canada
which recommended that screening begin at the age of 20.%
Similar conclusions were derived by American Cancer Society
in 2002, with the recommendation to begin screening no later
than age 21.%8

Other groups have taken a different view. In Europe, age to
start screening varies widely, with Finland inviting women to
their organized program from age 30.%° Sasieni et al conducted
a study designed to evaluate frequency of rescreening and
recommended that women not be screened under the age
of 25.% For developing countries, given the low incidence of
cervical cancer below the age of 35 and with an objective of
maximizing use of resources, it is generally recommended that
screening start at age 35.4

How Often to Screen

In most instances, cervical cancer develops slowly from
precursor lesions; therefore, screening can take place relatively
infrequently (less than annually) and still have a considerable

impact on morbidity and mortality. Screening every 3 years has
almost as great an impact as screening every year or every
2 years (Table 11-6). Even screening every 10 years or once in a
lifetime can have significant impact.*'"*? The emphasis of screen-
ing programs, therefore, should be on coverage of risk-appro-
priate women rather than on frequency.

Determining the frequency of screening is helped by
knowledge about the natural history of the condition being
screened for, including the duration of the asymptomatic or
latent phase. Screening too frequently will result in a low number
of cases per screen and thus a low predictive value for the test.
The reason is that the prevalence of asymptomatic disease will
be low in the population when the screening frequency is high.
On the other hand, infrequent or no screening will leave much
of the disease uncontrolled.*?

The goal of screening programs is to maximally reduce
incidence and mortality from disease given available resources.
The optimal screening interval is one that provides the most
favorable degree of disease control and cost of screening. The
design of a screening program defines two key parameters
for achieving these objectives: the target population and the
screening interval. Adherence to these parameters is crucial in
maintaining the effectiveness of the program, measuring
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When to start cervical
cancer screening

Interval

Thin Prep
HPV testing with ASCUS
HPV testing >30

Posthysterectomy

When to stop cervical
cancer screening

American Cancer Society (ACS),
Nov/Dec 2002

Age 21 or within 3 years of start
of sexual activity

Annually with conventional or
every 2 years with liquid-based
cytology; > age 30, women
with 3 negative may be
screened every 2-3 yr

HPV negative, Pap negative:
every 3 years

Recommend
N/A

Guidelines out before FDA
approval—preliminary
recommend

Discontinue if for benign reasons

Age 70 or 3 or more negative
tests within 10-yr period

Organization

American College of Obstetricians
and Gynecologists (ACOG),
Aug 2003

Age 21 or within 3 years of start
of sexual activity

Every year for women <30 or
every 2-3 years for women
>30 (except women with HIV,
immunosuppression or
DES exposure)

HPV negative, Pap negative:
every 3 years

Option
Option
Option

Discontinue except in special
circumstances

It depends

American Society for
Colposcopists and
Cervical Pathologists
(ASCCP), Apr 2002

N/A

N/A

N/A
Recommend/preferred

Guidelines out before
FDA approval

N/A

N/A

U.S. Preventive Task
Force (USPSTF),
Jan 2003

Age 21 or within 3 years
of start of sexual
activity

At least every 3 years

Insufficient evidence
Insufficient evidence
Insufficient evidence

Discontinue

>65

cost-effectiveness, and maximizing population coverage. Devi-
ation from the recommended screening intervals or target
populations may reduce program effectiveness either by using
excessive resources as with annual rescreening for cervical
cancer or by allowing the disease to “escape” the interval during
which early intervention can lead to treatment of precursor
lesions or cure of early-stage invasive disease. Modeling can
facilitate decisions on the optimal frequency of screening.

An early evaluation of the British Columbia data using a
Markov-Chain model supported a prolonged natural history of
carcinoma in situ (an average sojourn time of at least 9 years)
and concluded that women with a negative cytologic test should
be rescreened every 5 years.*! Nevertheless, the International

Agency for Research on Cancer (IARC) report in 1986, based

Percent Reduction in

Frequency of Screening (yr) Cumulative Rate* No. of Tests

1 93 30
2 93 il
3 91 10
5 84 6
10 64 3

*Assuming that a screen occurs at age 35 and that a previous screen had been performed.
Data from IARC, 1986.

on the best available data of the time, recommended cervical
cancer screening every 3 years. This was based on a sojourn
time of 5 to 8 years and predicted a cumulative reduction in
incidence of approximately 90%** (see Table 11-6). Contrary to
this recommendation, the cervical cancer screening program in
Finland, utilizing screening every 5 years, achieved the level of
success that the IARC model suggested would require triennial
screening. As validation of the Finnish report, a reevaluation of
British Columbia data using the Miscan model developed in
Rotterdam showed that although the median duration for
progression from carcinoma in situ to invasive cancer in the
IARC study was about 5 to 8 years, this was calculated by
including women with screen-detected (prevalent) cancers,
whose prognosis is excellent and who are affected by the lead
time gained by screening.* Adjusting for screen-detected cancers
lengthened the median sojourn time from CIS to invasive cancer
to 15 years. The implication is that screening every 5 rather than
3 years will yield a 90% reduction in invasive cancer incidence
and mortality.*

While Table 11-6 shows the expected impact on the cumu-
lative incidence of invasive cancer of the cervix in optimally
screened populations, it is important to emphasize that even in
optimal circumstances, based on the presence of highly effective
cytology screening programs, no realistic screening schedule will
result in complete elimination of invasive cervical cancer. In
most countries, including the United States, this failure to attain
optimally reduced morbidity and mortality may involve any of
the essential components of a program, occurring at the level of
the woman, her provider, or the laboratory reviewing her Pap
test.® Another reason may be the variability of the natural
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history in different women. Models are based on averages of
transition probabilities, each with a different distribution or
range of time periods during which some lesions progress from
one state to the next, while others regress to normal. Still others
remain stable for long periods of time. Some lesions may
progress so rapidly that they cannot be detected in a curable
stage even with annual screening, and it seems unlikely that the
majority of such lesions would be detected by more frequent
screening. This does not mean that there are different types of
cancers of the cervix, as suggested many years ago, but that the
fast-growing lesions represent one extreme of the distribution of
progression or sojourn times.*

Celentano et al conducted a case-control study that included
153 women with invasive cancer, 153 case-nominated controls,
and 392 randomly selected controls.*® Cases were much less
likely to have been screened within 2 to 3 years than controls
(Odds ratio [OR] 8.3, 95% confidence interval [CI] 3.4-19.9
compared with case-nominated controls, OR 4.6, 2.0-10.5
compared with randomly selected controls). Moreover, some
degree of protection was seen among screened women for 4 to
6 years (OR 4.3, 1.5-12.7, and 3.6, 1.4-9.6, respectively) after
adjusting for a number of confounding variables.

Herbert et al studied the incidence of cervical cancer in a
region of the United Kingdom after the introduction of the UK
computerized invitation and recall system.* The incidence of
invasive cancer was significantly higher in those not screened
in the previous 5 years than among those screened (relative
risk [RR] 2.6, 95% CI 1.6-4.3].RRs were even higher when
screen-detected cancers were excluded. Based on their results,
the authors concluded that a 5-year screening interval was
too long.

Goldie et al modeled the natural history of cervical cancer
using published data on transition and regression rates, and data
from a study in South Africa.’® They concluded that in develop-
ing countries, it would be more cost-effective if resources were
available to screen three times in a lifetime, and that these
tests should occur every 5 years from age 35 or 40, rather than
every 10 years from age 35, as had been modeled by the IARC
study. >

Cervical Cancer Screening

Miller et al conducted a case-control study within a U.S.
health maintenance organization (Kaiser Permanente) between
1983 and 1995 of cases of invasive cancer diagnosed, and 934
controls, matched for length of membership in the HMO and
race.’! The ORs for different interval lengths between screens
with 1-year interval as the referent are given in Table 11-7. The
authors emphasized the low absolute risk of an abnormal cervical
cancer screening test within 3 years of a prior negative test.

Sawaya et al studied the prevalence of biopsy-proved cervical
neoplasia among 938,576 women less than 65 years of age in the
NBCCEDP?>? The prevalence of all grades of CIN was highest in
women below age 30 and higher in those with no previous
negative cytology tests than in those with one or more tests. No
invasive cervical cancers were detected in women with three or
more previous negative tests. Using a Markov model and various
rates of progression and regression from the literature, they
estimated that for women aged 30 to 64 with three or more
consecutive negative tests, extending the rescreening interval to
every 3 years would result in an average excess risk of cancer of
approximately 3 per 100,000.

Sasieni et al conducted a case-control study based on the
screening histories of 1305 women aged 20 to 69 with stage 1B
cancer of the cervix and 2532 age-matched controls from the
records of the National Health Service in the UK.*® The odds of
cervical cancer occurrence increased with time from the last
negative test, reaching 1.0 (no protection) at 3 years for women
aged 20 to 39, approached 1.0 at 6 years for women aged 40 to
54, and remained approximately 0.5 at 6 years for women aged
55 to 69. The authors estimated the proportion of cancer of
the cervix that could be prevented by using different schedules
of rescreening, and based on their results, these proportions
varied by age. For women aged 20 to 39, 30% could have been
prevented by 5-year screening, 61% by triennial screening, and
76% by annual screening. The respective percentages for women
aged 40 to 54 were 73%, 84%, and 88%, and for women aged 55
to 69, 83%, 87%, and 87%. The authors recommended triennial
screening for women aged 25 to 49, a 5-year screening interval
for women aged 50 to 64, and for women aged 65 or more, to
only screen those who had not been screened since age 50. These

Subsample with at least one previous negative Pap test (unadjusted)
2.15 (1.12-4.1) 3.60 (1.50-8.68)

Interval*
2yr 3yr 3-5yr 5-10 yr >10 yr
Unadjusted
1.72 (1.12-2.64) 2.06 (1.21-3.50) 3.16 (1.93-5.18) 4.73 (3.03-7.38) 8.86 (5.29-14.8)
Adjusted’
2.06 (1.30-3.92) 2.24 (1.28-3.92) 3.37 (1.97-5.76) 5.72 (3.48-9.41) 11.80 (6.70-20.8)

4.28 (1.80-10.3)

4.15 (1.80-9.55) 6.90 (2.76-17.2)

*Referent group is annual screening (95% confidence intervals in parentheses).

TAdjusted for ever having abnormal cervical cytology before the last negative Pap test, and for having at least one negative Pap test less than 36 months before last negative test.
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conclusions differed from those of the IARC Working Group
on Cervical Cancer Screening, which recommended against dif-
ferent screening frequencies for different age groups.*!

When to Discontinue Screening

With the age-specific incidence of cervical cancer in all countries
showing relatively high rates of invasive cancer in older women,
there is a consensus that women over the age of 60 years who
have never been screened or have not been screened for many
years should be encouraged to have at least two tests over a
period of a few years, and only if both are negative should they
cease screening.3’%

Cecchini et al reviewed data for women aged 60 to 70 from
the Florence screening program and the Tuscany Cancer
Registry.>® Only 5 of 242 women with invasive cervical cancer
had two or more negative Pap tests between 50 and 60 years of
age. However, of 11,342 women aged 58 to 60 with a negative
test during 1980 to 1987 and followed to December 1990, only
one invasive cancer was diagnosed, compared with the nearly
14 cases expected from age-specific incidence data from the
cancer registry (OR 0.07, 95% CI 0.002-0.39). The authors
recommended reconsideration of continuing screening after
60 to 64 years of age.

In North America, it is generally recommended that women
actively screened and consistently negative could end screening
at 70 years of age.’”® In Europe, guidelines recommend 64 as
the upper age limit of the population to be actively invited for
screening.54

It has been suggested that women without cytologic abnor-
malities who have been actively screened could end screening
at even younger ages (e.g. 50 to 55).3 No population-based
studies to date have specifically addressed this issue.

DIAGNOSIS

Exfoliative cytology is currently the most common means of
screening for preinvasive disease. Other methods include
screening colposcopy, visual inspection with acetic acid (VIA),
visual inspection with Lugol’s iodine (VILI), HPV DNA testing,
and still largely experimental methods such as real-time imaging
technology and tumor markers.

A recent revision of the Bethesda system (Table 11-8) of
cervical cytologic classification includes prior terms used for
high- and low-grade cervical cytology changes—low-grade
squamous intraepithelial lesion (LSIL) and high-grade squamous
intraepithelial lesion (HSIL). However, it subdivides the
equivocal level of abnormalities—atypical squamous cells
(ASC)—into two subcategories, namely, atypical squamous cells
of undetermined significance (ASC-US), which lack certain
expected cellular elements to more specifically categorize the
test, and atypical squamous cells that cannot rule out a high-
grade lesion (ASC-H), recognizing that some cytology speci-
mens contain high-risk elements that may suggest a more serious
endpoint (HSIL) and require immediate follow-up.>> Manage-
ment of abnormal Pap test results has been the subject of
intense interest to researchers, providers, and the public. As
noted earlier, a screening test result is of little value if there
is no system of appropriate follow-up and management of
abnormal results.

Satisfactory for evaluation

A satisfactory squamous component must be present (see text)

Note presence/absence of endocervical/transformation zone component

Obscuring elements (inflammation, blood, drying artifact, other) may be
mentioned if 50-75% of epithelial cells are obscured

Unsatisfactory for evaluation

Specimen rejected/not processed because (specify reason). Reasons may
include
Lack of patient identification
Unacceptable specimen (e.g., slide broken beyond repair)

Specimen processed and examined but unsatisfactory for evaluation of an
epithelial abnormality because (specify reason). Reasons may include
Insufficient squamous component (see text)
Obscuring elements cover more than 75% of epithelial cells

General categorization (optional)

Negative intraepithelial lesion or malignancy
Epithelial cell abnormality
Other

Interpretation/Results

Negative for intraepithelial lesion or malignancy
Organisms
Trichomonas vaginalis
Fungal organisms morphologically consistent with Candida species
Shift in flora suggestive of bacterial vaginosis
Bacteria morphologically consistent with Actinomyces species
Cellular changes consistent with herpes simplex virus
Other non-neoplastic findings (Optional to report; list not comprehensive)
Reactive cellular changes associated with inflammation (includes typical
repair), irradiation, intrauterine contraceptive device (IUD)
Glandular cells status posthysterectomy
Atrophy
Epithelial cell abnormalities
Squamous cell
Atypical squamous cells (ASC)
of undetermined significance (ASC-US)
cannot exclude HSIL (ASC-H)
Low-grade squamous intraepithelial lesion (LSIL)
encompassing: human papillomavirus (HPV)/mild dysplasia/cervical
intraepithelial neoplasia (CIN) 1
High-grade squamous intraepithelial lesion (HSIL)
encompassing: moderate and severe dysplasia, carcinoma in situ; CIN 2
and CIN 3
Squamous cell carcinoma
Glandular cell
Atypical glandular cells (AGC) (specify endocervical, endometrial, or not
otherwise specified)
Atypical glandular cells, favor neoplastic (specify endocervical or not
otherwise specified)
Endocervical adenocarcinoma in situ (AIS)
Adenocarcinoma
Other (list not comprehensive)
Endometrial cells in a woman >40 years of age

Automated review and ancillary testing (include as appropriate)

Educational notes and suggestions (optional)

In 2002, the American Society of Colposcopy and Cyto-
pathology (ASCCP) published results of a consensus conference
held in September 2001 that dealt with management and
follow-up of abnormal Pap test results closely following the
newly updated Bethesda system classification of cervical cytology
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results® (Figs. 11-10 through 11-14). The process included an
evidence-based review of pertinent published literature that
was graded to assure that decisions could be based upon results
of the most rigorous studies possible. A draft of the recom-
mendations was then published on the ASCCP Web site
(www.asccp.org), and all interested parties were invited to
participate in a Web-based forum of the draft to recommend
changes and additions to be most consistent with the science
and clinical applications of the time. A revised draft document
was developed and this document was discussed by those
invited to participate in the 2001 consensus conference for final
review and recommendations.

Cervical Cancer Screening

Atypical squamous cells (ASC) on Pap tests are associated
with a risk of detecting high-grade CIN in 5% to 17% of cases.>®
The ASC-US/LSIL Triage Study (ALTS) confirmed that using
HPV DNA testing was helpful in differentiating those women
with ASC-US Pap test results at risk of having underlying
high-grade histologic disease from those having little or no
risk.”?> Women with negative tests for high-risk HPV types
would be immediately excluded from further investigation,
while those with positive results would be immediately referred
for colposcopy and directed cervical biopsy if indicated. Alter-
natives to HPV testing include repeat Pap testing at 6-month
intervals for up to 2 years, or immediate colposcopy. While all

Management of women with atypical squamous cells of undertermined significance (Pap results)

Management of women with ASC-US

2

|

Repeat cytology
at 4-6 mo

Negative

Repeat cytology
at 4-6 mo

\V4

3

N

HPV DNA testing
Preferred if liquid-based cytology
or co-collection available

4 3

HPV positive HPV negative
(for high-risk types) (for high-risk types)

|

Repeat cytology
at 12 mo

Manage per
ASCCP Guideline

[ CIN / cancer J]::>[ ]

ASC or HPV (+) >‘ Repeat colposcopy ]

[ Negative ] ASC Colposcopy
Routine
screening No CIN / cancer
HPV negative HPV positive
or unknown (for high-risk types)
Repeat cytology Cytology
at 12 mo at 6 and 12 mo or

HPV DNA testing
at 12 mo

Negative

>‘ Routinescreening]

Figure 11-10 Algorithm for management of atypical squamous cells of undetermined significance (ASC-US).
(Reprinted from The Journal of Lower Genital Tract Disease Vol. 6 Issue 2, with the permission of ASCCP © American

Society for Colposcopy and Cervical Pathology 2002.)
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Management of women with atypical squamous cells:
cannot exclude high-grade squamous intraepithelial lesion (ASC-H)

[ Colposcopic examination ]

4 N

g AEaniiz (el No lesion identified

(of any grade)
Manage per Review of material*

ASCCP guideline

VIR

No change [ Change in diagnosis
Cytology Manage per

ASCCP guideline
for changed
diagnosis

at 6—12 mo or
HPV DNA testing
at 12 mo

* Includes referral cytology, colposcopic findings, and all biopsies.

Figure 11-11  Algorithm for management of ASC-H. (Reprinted from
The Journal of Lower Genital Tract Disease Vol. 6 Issue 2, with the
permission of ASCCP © American Society for Colposcopy and Cervical
Pathology 2002.)

three are considered to be of equal value in the follow-up
process, reflex HPV testing using the Digene Hybrid Capture 11
test is recommended if the Pap test sample is obtained by means
of a liquid-based system.*®

In traditional cytology-based cervical cancer screening
programs, it is usual to attempt to acquire a histologic diagnosis
of the preinvasive lesion from either a colposcopically directed
biopsy or an excisional procedure. In addition, some studies
have shown cervicography to be as useful as colposcopy as a
secondary means of assessing patients with abnormal Pap test
results; however, the procedure has not gained wide acceptance
for this use (Figs. 11-15 through 11-18).

If a woman has an LSIL, HSIL, or ASC-H Pap report, it is
recommended that she undergo immediate colposcopy with
endocervical assessment. The LSIL report is often equated with
the presence of active HPV DNA in the cells demonstrated by
the presence of koilocytes. As noted earlier, these vacuoles are
now known to represent the presence of viral activity within the
cell. In the ALTS trial, more than 70% of women with LSIL
results were positive for HPV types.>’

While immediate colposcopy is currently recommended for
LSIL Pap results, it should be kept in mind that not all LSIL
reports are due to high-risk HPV types. Any genital-tract HPV
type can cause changes consistent with LSIL. Moreover, these
changes may be transient, since the sample is likely being
collected during an active HPV viral infection; most will clear
spontaneously, leaving no persistent viral infection or residual

cervical cytologic changes. For reports of HSIL and ASC-H, the
potential for identifying CIN II or CIN III is considerably higher
than with LSIL results. Moreover, the interrater reliability for
detecting HSIL and high-grade CIN is better than for detecting
either ASC-US or LSIL. For ASC-H, cellular elements are
absent that would otherwise allow the reviewer to report the
test as HSIL, but the level of suspicion is high enough to warrant
the slide being classified separately from other ASC slides. The
histologic diagnosis of CIN based on colposcopically directed
biopsies is similarly complicated. Not only might a large
proportion of CIN lesions regress spontaneously, but analysis of
data from the ALTS trial showed that 43% of biopsies originally
classified as CIN I were reclassified downward in 40% of cases
and upgraded to CIN II/III in 13% of cases.’

Whereas histologically confirmed CIN I lesions are associated
with a low risk of progression to invasive cervical cancer,
histologically confirmed CIN II lesions are associated with a risk
of advancement to cancer of 20% and CIN III lesions with a risk
of advancement to cancer of 30%.°%% Therefore, except in
special circumstances as noted below, treatment needs to be
initiated promptly for high-grade disease once histologic con-
firmation is available.

During pregnancy, regression of CIN II/III is reported to be
minimal, however post partum; spontaneous regression is
higher.! When a pregnant woman is found to have an LSIL or
HSIL Pap result, immediate colposcopy is indicated; however,
invasive evaluation of the endocervical canal is not. Although
colposcopic examination in early pregnancy may be unsatisfactory,
as the pregnancy progresses, repeat colposcopy will likely be
satisfactory, since the transformation zone of the cervix may be
more easily visualized. Biopsies of pregnant women should be
reserved for situations in which there is high suspicion that
invasive cancer is present. In certain circumstances, when there
is a very high suspicion of invasive cancer, it is appropriate to
consider performing a cold-knife conization of the cervix for
definitive diagnosis.

Among postmenopausal women, special consideration needs
to be given for most abnormal Pap test reports. If the result is
ASC-US or LSIL and the woman has cytologic or clinical
evidence of atrophic changes, a short course of intravaginal
estrogen cream is indicated before repeating the test 1 week
after completion of treatment. If the result is ASC-US or LSIL
and no atrophy is present, it is satisfactory to repeat Pap tests
at 6- and 12-month intervals or to perform an HPV DNA test
at 12 months and refer for colposcopy if the Pap test result is
ASC-US or greater or if the HPV test is positive.

For adolescents with LSIL, it is appropriate to postpone
immediate colposcopy and biopsy in favor of a repeat Pap test at
6 and 12 months, using a threshold of ASC-US for colposcopy
referral or performing an HPV-DNA test at 12 months and refer-
ring those adolescent women positive for high-risk HPV DNA
for colposcopy. When biopsy-confirmed CIN II or III is not found
in a young woman with confirmed HSIL cytology reports,
observation with cytology and colposcopy at 4- to 6-month
intervals is acceptable if colposcopic findings are satisfactory,
endocervical sampling is negative, and the patient understands
and accepts the risk of occult disease.>® If progression is observed
or HSIL Pap tests persist, consideration for invasive diagnostic
excision (LEEP or cold-knife conization) is recommended.
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Management of women with atypical glandular cells

[ All subcategories

(except atypical endometrial cells)

Atypical endometrial cells ]

Vv

Vv

Colposcopy (with endovercial sampling) and
endometrial sampling (if > 35 yr or abnormal bleeding)

Endometrial sampling

N

No invasive [

disease

Invasive
disease

Refer to appropriate
specialist

Intial Pap Initial Pap AGC - Diagnostic excisional procedure
AGC - NOS "favor neoplasia" or AIS (prefer cold-knife conization)
Neoplasia N I
(CIN or AIS) 0 neoplasia
< I/- < 7 m Repeat colposcopy ]
Repeat cytology or refer to "expert

at 4—6 mo intervals
for four times

Manage per
ASCCP guideline

Diagnostic excisional procedure
or refer to "expert"

Figure 11-12 Algorithm for management of atypical glandular cells (AGC). (Reprinted from The Journal of Lower
Genital Tract Disease Vol. 6 Issue 2, with the permission of ASCCP © American Society for Colposcopy and Cervical

Pathology 2002.)

Immunosuppressed women have a higher incidence of
persistent HPV infections and in turn higher incidence of all
grades of abnormal Pap test results and cervical neoplasia.®?
Among HIV-positive women treated for histologically con-
firmed CIN II and III there is a high rate of recurrence and
persistence of disease, with treatment failure rates approaching
25%.%% For invasive cervical cancer, there is no clear picture
about increased incidence among HIV-seropositive women;
however, Selik and Rabkin in 1998 reported a relative risk of
5.5 for cervical cancer in HIV-positive women compared with
seronegative women.®* In 2000, Frisch et al, using data from the
U.S. Cancer Match Registry for the period 1978 to 1996,
showed an RR of 5.4 for invasive cervical cancer among HIV-
positive women compared with the general U.S. population.®
Careful adherence to CDC recommendations for cervical cancer
screening of HIV-positive women is highly recommended.®®
Referral for colposcopy is recommended for all immuno-
suppressed women with ASC-US or abnormal Pap test results.
This includes all women infected with HIV, regardless of CD4
count, HIV viral load, or antiretroviral therapy.>

The 2001 Bethesda system classified cervical glandular cell
abnormalities less severe than adenocarcinoma into three
categories: atypical glandular cells—either endocervical, endo-
metrial, or “glandular cells” not otherwise specified (AGC

NOS); atypical glandular cells—either endocervical or “glandular
cells” favoring neoplasia (“AGC neoplasia” category); and endo-
cervical adenocarcinoma in situ (AIS).>® The AGC category is
associated with higher risk for cervical neoplasia than ASC or
LSIL is. A number of studies show that 9% to 54% of women
with AGC have at least biopsy-confirmed CIN.®-72 These
studies also suggest that there is a higher risk of high-grade
lesions among women with “AGC favor neoplasia” than among
women with AGC NOS. Biopsy-confirmed CIN II or III, AIS,
or invasive cancer has been identified in 9% to 41% of women
with AGC NOS compared with 27% to 96% of women with
“AGC favor neoplasia.” The cytologic interpretation of AIS is
associated with a high risk of either AIS—48% to 69%—or
invasive cervical adenocarcinoma—38%.7%74

AIS is the only well-characterized preinvasive glandular lesion
of the uterine cervix and is uncommon relative to squamous
counterparts. The Surveillance Epidemiology and End Results
(SEER) program from the U.S. National Cancer Institute during
the time period 1973 to 1995 reported an estimated 121,793
cases of carcinoma in situ of the cervix.”” Of these, only 1%
were adenocarcinoma in situ. Although terminology has been
proposed for intraepithelial glandular lesions with lesser degrees
of nuclear atypia and mitotic activity than AIS, because of the
rarity of biopsy-documented non-AlS preinvasive glandular
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Management of women with low-grade squamous intraepithelial lesions

[ Colposcopic examination* ]

\/

Satisfactory colposcopy and lesion identified

Satisfactory colposcopy and NO lesion identified

Unsatisfactory colposcopic examination

Endocervical sampling "acceptable”
Endocervical sampling "preferred"
Endocervical sampling "preferred"

[ No CIN / cancer ]

\/

Cytology at 6 and 12 mo or
HPV DNA TESTING at 12 mo

RN

[ CIN / cancer ]

\/

Manage per ]

ASCCP guideline

[ ASC or HPV (+) ] Negative
Repeat Routine
colposcopy screening

|

* Management options may vary if the woman is pregnant, postmenopausal, or adolescent (see text).

Figure 11-13 Algorithm for management of low-grade squamous intraepithelial lesions (LSIL). (Reprinted from The
Journal of Lower Genital Tract Disease Vol. 6 Issue 2, with the permission of ASCCP © American Society for

Colposcopy and Cervical Pathology 2002.)

lesions, their utility has not been established.>®’8 AIS coexists
with preinvasive squamous lesions or invasive squamous cell
carcinoma in nearly two-thirds of cases, and risk factors for AIS
are similar to those for preinvasive squamous lesions.””8" Because
no natural history studies for AIS have been published owing to
its relative rarity, the evidence that AIS is the precursor lesion
for invasive endocervical adenocarcinoma remains circumstantial.*
Like high-grade squamous intraepithelial neoplasia, AIS is
associated to a high degree with persistence of high-risk HPV
types.8182

The value of traditional follow-up of AGC and AIS with
repeat cytology, colposcopy, and endocervical sampling is
limited. The sensitivity of all these modalities to detect either
AIS or adenocarcinoma is low. Many cases of biopsy-confirmed
AIS have no associated observed colposcopic abnormalities, and
even combinations of cytologic testing and colposcopy can miss
AIS and small endocervical adenocarcinomas localized in the
endocervical canal. Nevertheless, colposcopy with endocervical
sampling is recommended for women with all subcategories of
AGC except those with atypical endometrial cells, who should
initially be evaluated with endometrial sampling.>® This should
be done along with colposcopy in women older than age 35 with
AGC, and among women under age 35 with AGC who have
unexplained vaginal bleeding. Absence of sufficient data so far
does not allow assessment of HPV DNA testing in management

of women with either AGC or AIS. Further follow-up depends
on outcome of initial evaluation. If invasive disease is not
identified, women with “AGC favor neoplasia” or endocervical
AIS should undergo a diagnostic excision procedure. The
preferred procedure is cold-knife conization. If invasive disease
is not identified among women with AGC NOS, they should be
followed using a program of repeat cervical cytology at 4- to
6-month intervals until four consecutive “negative for intra-
epithelial lesion or malignancy” results are obtained, after which
they may return to routine screening. The ASCCP guidelines
state that if a result of either ASC or LSIL is obtained on any
of the follow-up Pap tests, acceptable options include repeat
colposcopic examination or referral to a clinician experienced in
the management of complex cytologic situations.>®

TREATMENT

Whatever technique is employed to treat histologically con-
firmed preinvasive CIN, it must be effective in eradicating the
lesion, as well as safe and associated with minimal patient
morbidity. Two categories of treatment are available—
destructive/ablative procedures and excisional procedures.
Techniques involving destruction or ablation of the abnormal
transformation zone can be used only when strict criteria are
available to ensure that for all practical purposes the presence of
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Colposcopic examination* "See and treat"
(with endocervical assessment) acceptable if lesion identified
Satisfactory colposcopy ] [Unsatisfactory colposcopy
No CIN or Biopsy-confirmed No lesion Biopsy-confirmed
only CIN | on biopsy CIN 11,11 identified CIN (or any grade)
Revi f material*! Manage per Revi f material*! Manage per
eview of materia ASCCP guideline eview of materia ASCCP guideline
( ) Change in No change Change in
| Mochanee | [ diagnosis [oa?;;,?x;?:;.zzng%.ﬂ.) diagnosis
( Diagnostic ] Manage per Diagnostic Manage per
excisional ASCCP guideline excisional ASCCP guideline
procedure for changed diagnosis procedure for changed diagnosis

* Management options may vary if the woman is pregnant, postmenopausal, or adolescent.
T Includes referral cytology, colposcopic findings, and all biopsies.
Figure 11-14 Algorithm for management of high-grade squamous intraepithelial lesions (HSIL). (Reprinted from The

Journal of Lower Genital Tract Disease Vol. 6 Issue 2, with the permission of ASCCP © American Society for
Colposcopy and Cervical Pathology 2002.)
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Figure 11-15 Superficial and intermediate squamous cells. The Figure 11-16 “Nonkoilocytic” low-grade squamous intraepithelial
mature squamous epithelium of the ectocervix in women of reproductive lesions (LSIL). Nuclei are significantly enlarged and show mild
age is composed throughout most of its thickness by superficial and hyperchromasia and nuclear contour irregularity. No definite koilocytes 137
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Figure 11-17 High-grade squamous intraepithelial lesions (HSIL).
These squamous cells have scant cytoplasm and markedly hyperchromatic
nuclei with highly irregular nuclear contours. (Courtesy of ES Cibas, MD.)

invasive cervical cancer has been excluded. Except where so-
called “see and treat” modalities are used in developing countries,
it is essential that treatment be preceded by a biopsy result that
is concordant with other screening and diagnostic tests. The
most common techniques are cryotherapy, CO, laser vaporization,
and electrocautery. The last technique, although effective, is not
used with great frequency. The level of tissue destruction is
estimated to be approximately 3 to 7 mm based on information
that crypt involvement by CIN extends on average to a depth of
3 mm.®* All three have estimated success rates of about 90%.%
Cure rates depend on size of lesion, endocervical gland involve-
ment, and status of lesion margins.®>8¢ Currently, cryotherapy is
the most frequently used method of ablative treatment. The

»
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Figure 11-18 High-grade squamous intraepithelial lesions (HSIL).
Cells with a moderate amount of cytoplasm, formerly called “moderate
dysplasia” or “CIN Il,” are included in the HSIL category. (Courtesy of
ES Cibas, MD.)

equipment is relatively inexpensive; it requires nitrous oxide gas
(-89°C) or carbon dioxide gas (—65°C), which achieve the
temperatures necessary (—20°C to —30°C) for effective cellular
destruction and are readily available in many locations; the
technique can be learned and applied with minimal instruction;
it can be performed in most any ambulatory health care setting;
and the discomforts and side effects are mild and complications
rare. Cryotherapy instruments designed with probes specifically
intended for treatment of cervical lesions facilitate the ease with
which the technique can be applied. Cryotherapy destroys the
surface epithelium of the cervix by crystallizing the intracellular
water, resulting in eventual destruction of the cell. The most
effective technique seems to be a freeze-thaw-freeze method in
which an ice ball is achieved 5 mm beyond the edge of the
probe. The time required for the procedure depends on the
pressure of the gas; the higher the gas pressure, the more rapidly
the ice ball forms.

CO, laser vaporization, on the other hand, requires consider-
able outlays for the equipment, electric power source, training
in the form of a laser course or a preceptorship, and experience
to become adept at applying the technique correctly and safely.
The operator must be familiar with the physics of the procedure
and thoroughly understand the safety precautions. For these
reasons, in recent years, less attention has been paid to this
technique as a means of cervical ablation therapy. However,
laser vaporization is particularly suited for treating large lesions
that the cryo-probe cannot adequately cover, for treating an
irregular cervix with a “fish mouth” appearance and deep clefts,
for treating disease extending to the vagina, and for treating
lesions with extensive glandular involvement to reach the
deepest gland clefts.

Excisional methods include the loop electrode excision
procedure (LEEP), CO, laser excision, cold-knife conization,
and total hysterectomy and trachelectomy (removal of the
cervical stump). Traditionally, cold-knife conization of the cervix
has been the gold standard for obtaining an adequate tissue
specimen to assure maximal opportunity to eliminate the
presence of preinvasive disease, and also for obtaining the best
specimen for histologic review. Prior to the availability of
colposcopy, conization was the standard method of evaluating
an abnormal Pap test result. It can be either diagnostic or
therapeutic. Today, the disadvantages of this procedure are that
it requires hospitalization, anesthesia, and considerable training;
is expensive; and is associated with a moderate amount of both
short- and long-term morbidity. Nevertheless, the procedure is
indicated when the limits of the lesion cannot be visualized with
colposcopy or the SCJ is not seen, if endocervical curettage is
histologically CIN II or III, if there is a lack of correlation
between various study results, and if either microinvasion or
more advanced disease cannot be ruled out.

In many western countries, LEEP is currently the most
popular technique. In some centers, extended uses of the
procedure have replaced cold-knife conization. The advantages
of this procedure are that, although it depends on the
availability of an electrosurgical unit and a source of electricity,
it can be performed in an ambulatory setting with local anesthesia
and requires less intensive training to master the technique and
apply it effectively and safely. This electrosurgical unit produces
a constant low voltage flow of energy with the ability to blend
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Figure 11-19 Loop electrode excision procedure (LEEP). (Used with
permission of Cooper Companies, Lake Forest, Ca.)

and mold both cutting and coagulation characteristics of
current. It should be used primarily for management of CIN II
and III lesions. It must be performed after a comprehensive
colposcopic examination and is intended to remove the entire
transformation zone with an adequate margin of normal
squamous epithelium surrounding the abnormal area and with
minimal artifactual damage to the excised specimen.®” Descrip-
tions of the technique can be found in modern textbooks of
operative gynecology, but basically it is important to assess the
size of the transformation zone, location of the squamocolumnar
junction, size of the lesion in question, and amount of tissue
necessary to excise. The tissue effect of electricity depends on
the concentration of electrons, the power, and the water
content of the tissue. Low power settings may cause extensive
thermal damage to the tissue. Higher power settings when a
small wire loop is used will result in an electrosurgical effect
with little thermal damage. The actual cutting is the result of a
steam envelope developing at the interface between the wire

Cervical Cancer Screening

loop and the water-laden tissue. This envelope is then pushed
through the tissue, separating it from surrounding structures.

To obtain a specimen with clear margins, an appropriate-sized
wire loop should be selected and the depth gauge set to achieve
the best specimen possible. It is important to use a grounding
pad on the patient’s thigh and nonconductive instruments in the
vagina, to have a vacuum source to exhaust any smoke created
from the procedure, and to use local anesthesia with epinephrine.
Performing colposcopy prior to the procedure may help
delineate the lesion and determine endocervical involvement.
The electrosurgical generator should use a blend of cutting and
coagulation current and should be set to 35 to 55 watts. Using a
continuous motion, beginning either on the posterior lip or the
lateral aspect of the cervix, allowing for a margin of normal
tissue, the operator moves the loop electrode perpendicularly to
the limit of the depth guide and then either upward or
transversely to a point on either the anterior lip or the opposite
side of the cervix, allowing for a margin of normal tissue, and
then draws the loop out of the cervix toward herself or himself
(Figs. 11-19 and 11-20). Although removing the specimen
in one piece is encouraged, it is satisfactory to remove the
specimen in two parts depending on its size. After the specimen
is removed, the base should be coagulated using a ball electrode
at 50 watts of power. Application of Monsel’s solution for
additional chemical coagulation is optional.

A meta-analysis of 28 trials of various treatments for CIN
showed that while there was no considerable difference overall
between ablative and excisional techniques, LEEP behaved as
an ideal method for treating CIN because it produced the
least morbidity and the most favorable surgical specimen for
histologic assessment.3

The effectiveness of LEEP was analyzed by Flannelly et al in
studies in 1997 and 2001.8%3° Women less than 50 years of age
with clear margins in excised specimens had a 92% chance of
normal Pap tests on subsequent examinations, while those
without clear margins had an 86% chance of normal Pap tests.
Among women over 50 years of age who had margin involve-
ment, only 57% had normal Pap tests on follow-up examination.
Although the latter group comprised only a small proportion
of those treated, this group appears to be at higher risk of
recurrence and possibly should be more intensely followed by
cytology and colposcopy than the younger age cohort. Other
studies confirm the low failure rate of LEEP. The finding overall
of CIN in specimen margins did not translate to a high risk of
recurrence at 1 year posttreatment.®® Moreover, the finding of
microinvasive carcinoma in the excised specimen did not seem
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Figure 11-20 Example of wire used in loop electrode excision procedure (LEEP). (Used with permission of Cooper

Companies, Lake Forest, Ca.)
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to increase the efficacy of an excisional technique over that of a
destructive procedure.®®

Laser excisional conization can be used similarly to LEEP or
cold-knife conization with equivalent therapeutic effectiveness.
Local anesthetic with epinephrine should be injected directly
into the cervical stroma to assist with hemostasis during and
after the procedure. The laser beam is adjusted to a watt size of
0.2 to 0.5 mm in diameter and set at 20 to 30 watts to outline
the peripheral margins of the area to be removed. The incision
is deepened circumferentially by passing the laser beam across
tissue, and traction instruments are used on the cone specimen
to facilitate visualization of the underlying stroma as the
procedure extends deep enough to remove all abnormal tissue.
Once appropriate depth is reached, the tissue at the endo-
cervical margin can be sharply removed with laser, scissors, or
scalpel. Deep or large cone defects are at greater risk of bleed-
ing and postoperative discharge, but only rarely is additional
hemostatic medication necessary.

Hysterectomy and trachelectomy are not currently con-
sidered as primary treatment for CIN. The risk of significant
morbidity with these procedures is higher than with the other
described modalities of treatment. Nevertheless, there are some
indications for which hysterectomy is a valid treatment option
for CIN: (1) conization specimen margins positive for CIN,
especially in women who have completed childbearing or who
are expected to adhere poorly to follow-up recommendations;
(2) presence of coexisting gynecologic conditions requiring
hysterectomy; and (3) request by patient with CIN III or
carcinoma in situ who cannot be persuaded otherwise based on
informed decision making (cancer phobia).

CLINICAL COURSE AND PROGRESSION

Inherent in the above discussions about the natural history of
HPV infection and cervical neoplasia is that HPV infections and
low-grade cervical neoplasia regress to a high degree without
intervention, and although there is no actual treatment for HPV
infections, the various methods of treating CIN result in cures
in approximately 90% of cases. The most important issues are to
screen women for cervical cancer, to follow up abnormal results
adequately and in a timely manner, to apply therapy appro-
priately, and to insure long-term follow-up. Along with appro-
priate follow-up is the need for culturally appropriate patient
education and reassurance to enhance adherence to a program of
continued surveillance if necessary. Overall, an estimated 93%
of cervical cancers can be prevented by screening and appro-
priate management of abnormal results. The most difficult task
may be encouraging, recruiting, and inviting those women who
for a variety of reasons do not come in for screening.

For cryotherapy, grade of lesion is of great importance to
recurrence of disease; CIN III has the greatest chance of failure.
Size of lesion is most important. Large lesions are associated
with recurrence or progression rates of 42%, whereas there is
only a 7% rate of recurrence when lesions are 1 cm or less.”!
Moreover, finding a positive endocervical curettage specimen
can ultimately reduce the usefulness of this technique at the
time of colposcopy as it is associated with recurrence or pro-
gression rates of 27% versus 9% among women without positive
endocervical curettage.®®

Laser therapy has highly varied results. In properly selected
patients, cure rates of 95% or higher can be achieved. Probably
the most important lesson learned over time is that treating the
entire transformation zone rather than just localized lesions is
necessary to effect appropriate levels of cure.”>%

LEEP is effective in reducing the proportion of recurrences if
performed correctly. In a review of several studies including
almost 2500 women, only 97, or 4%, of lesions recurred follow-
ing treatment.”* For cold-knife conization of the cervix, recurrence
of disease is most closely associated with having positive margins
or gland involvement.%¢

PITFALLS AND CONTROVERSIES

Most controversy in cervical cancer screening currently relates
to new technologies and the frequency with which women are
screened in largely opportunistic clinical settings. Information is
available on a variety of technologies such as aided visualization
(VIA, VILI), cervicography, computer-assisted screening devices,
optical probe devices, self-collected vaginal samples for HPV
DNA testing, and spectroscopy/electronic detection devices but
not enough to provide satisfactory evidence of their efficacy and
effectiveness in clinical practice settings.

Much current interest on new technologies focuses on
how liquid-based testing and HPV-DNA testing enhance the
accuracy of cervical cancer screening. For evaluating and
comparing the utility of the technologies, several points need to
be emphasized.?” For the most part, data on sensitivity of testing
are derived from research settings with optimized testing
conditions. The same results may not be achievable in actual
practice. Certain research designs by their nature may over-
or underestimate test sensitivity. Test sensitivity must be
distinguished from program sensitivity. Test sensitivity is the
probability that a single test performed at a specified time will
detect the presence of underlying disease. Program sensitivity is
the probability that tests repeated at specified intervals will
detect underlying disease over a period of time. Repeat screen-
ing at regular intervals therefore compensates somewhat for
limitations in the sensitivity of a technique. For any test,
sensitivity for detection of disease can be improved by lowering
the test threshold for a “positive” result but only with con-
comitant loss in specificity, resulting in more false-positive
results. When screening a population for a disease of very low
prevalence, even a small percentage change in specificity affects
a large number of women because the vast majority of women
screened do not have disease. For example, if disease prevalence
is 10% and test specificity 95%, then a 5% decrement of
specificity for 50 million screening tests represents an increase
of approximately 2.5 million women (from 2.2 million to 4.5
million) who will receive a “false-positive” result and may in
turn have unnecessary diagnostic tests performed with potentially
harmful effects.3” With regard to liquid-based testing, the reader
is directed to the literature on the subject most of which has
come from studies supported by industry. Taken as a whole, the
available evidence supports the conclusion that LBP is an accept-
able option for cervical cancer screening, that LBP is somewhat
more sensitive but less specific for high-grade lesions, and that it
may increase the number of ASC-US referrals and possibly the
proportion of samples lacking an endocervical component. Any
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decision for its use should be based on looking at all the evidence
as well as the additional costs involved and determining whether
the end result is in the interest of all patients served. A similar
decision should be made about HPV-DNA testing for all
currently recommended uses.

Since the mid-1990s there has been interest in the use of
HPV DNA testing as a cervical cancer screening tool based on
the premise that standardized molecular testing of exfoliated
cervical cells for the causative agent of cervical cancer could
demonstrate acceptable diagnostic performance while being
more reproducible and more easily adapted for clinical practice
than conventional cytology. Several studies have assessed the
relative utility of both a cytology test and HPV DNA testing
compared with the cytology test alone as a primary cervical
cancer screening tool. Most of these studies indicate that
women with a concurrent normal cytology test and a negative
HPV-DNA result have little risk of a high-grade lesion being
found on colposcopy relative to those for whom the only screen-
ing information is a normal conventional cytology result. On the
other hand, a positive high-risk HPV result is not an absolute
indicator that high-grade lesions exist or will develop; the prog-
nostic value of a positive test result, especially in the absence
of a cytologic abnormality, has not been fully evaluated in
prospective studies. While definitive evidence of efficacy is still
needed from long-term follow-up studies with CIN II/III as an
outcome and from randomized controlled trials, evidence
supports consideration of the use of HPV DNA testing (high-
risk HPV types only) as an adjunct to cervical cytology with a
screening interval no more frequent than every 3 years if both
tests are negative. More frequent screening would not signifi-
cantly improve sensitivity but would likely result in over-
evaluation and possible overtreatment of many women with
transient HPV infections.”

Prevailing management paradigms, medicolegal issues,
economic factors, and societal expectations all are factors in
determining the balance between sensitivity and specificity for
screening programs. Risk perception, understanding, and
acceptability vary among individual patients, care providers, and
policy makers.”™ In recent years, the public has been bombarded
with direct-to-consumer advertising for all categories of goods
and services including many drugs, medical treatment modalities,
and screening tests. Vast improvement in public health education
is necessary to enable individuals to understand these complex
issues well enough to make informed decisions about the
effectiveness of new technologies and the impact they might
have on their individual needs and health status.

Lengthening the cervical cancer screening interval remains a
controversial issue in the United States. While the evidence
supports the conclusion that conventional cytology can be safely
performed at 2- to 3-year intervals, many women and providers
in the United States may be more comfortable with annual
screening. A key factor is the limited sensitivity of the con-
ventional Pap test. A significant proportion of false-negative
conventional cytology results are due to inadequate sampling;
improvement in the ability to obtain an adequate sample would
increase the sensitivity and effectiveness of cytology, either con-
ventional or liquid-based. Some improved sensitivity and cost-
effectiveness of screening may be realized by utilizing new
technologies but at longer intervals. If the new technologies are
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used as frequently as annually, they would greatly increase the
number of women referred for colposcopy unnecessarily,
increasing health care costs and potential harms to patients, with
little or no benefit. The greatest gain in reducing cervical cancer
incidence and mortality would be achieved by increasing screen-
ing rates among women who have not been screened or who
have not been screened regularly. Missed opportunities for
screening abound, particularly among unscreened older women,
foreign-born women, women of low income or low education,
and women who are uninsured or underinsured. Clinicians,
hospitals, health plans, and public health officials should seek to
identify and screen these women and to ensure continued
screening at regular intervals.
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KEY POINTS

* Human papillomavirus (HPV) infection in young women is
generally transient, and the majority of women with HPV
infection will not develop squamous intraepithelial lesions (SIL).

¢ Risk factors for development of SIL and progression of low-
grade squamous intraepithelial lesions (LSIL) to high-grade
squamous intraepithelial lesions (HSIL) are persistence of
HPV infection and presence of high-risk oncogenic subtypes.

* Additional risk factors for progression to high-grade
squamous intraepithelial lesions (HSIL) are cigarette
smoking, multiple pregnancies, multiple sexual partners,
long-term contraceptive use, and immunosuppression.

* The role of colposcopy is to locate and describe cervical
abnormalities detected by cytologic screening in order to
rule out invasive disease.

* Consistent and frequent use of colposcopic assessment
systems such as Reid colposcopic index (RCI) and Rubin and
Barbo during colposcopy assist in characterizing and
identifying the most abnormal lesions for focused sampling
and confirmation of the most severe disease.

* For colposcopy to be satisfactory or adequate, the entire
lesion, squamocolumnar junction (SCJ), and transformation
zone (TZ) must be visualized.

* Important colposcopic features to assess are color, margin,
surface contour, vessels, and iodine coloration of the lesion.

* The role of colposcopy in pregnancy is to rule out invasive
disease.

e Cervical sampling is generally not needed in pregnancy
unless concern for microinvasive disease is present.

¢ Indications for conization are an unsatisfactory colposcopy,
microinvasive disease, positive endocervical curettage,
discrepancy between Pap test and biopsy, and
adenocarcinoma in situ.

* Colposcopic findings of concern for microinvasive disease
are atypical vessels, spontaneous areas of bleeding (lakes and
pools), and ulcerations.

* A short course of intravaginal estrogen can assist with the
atrophic cervix and vagina in evaluation of the
postmenopausal patient.

* In the diethylstilbestrol (DES) patient, complete evaluation of
the lower genital tract, particularly palpation of the upper
vagina, is necessary to ensure no evidence of cancer.

Since the early 1900s colposcopy has been the clinician’s instru-
ment for identifying cellular abnormalities detected by the
Papanicolaou (Pap) test or for evaluating gross lesions suspicious

for cancer. The main purpose of colposcopy is to identify the
most abnormal lesions within the lower genital tract for directed
sampling and confirmation of grade of disease. Of the approxi-
mately 50 million Pap tests performed each year in the United
States, 10% will show some cytologic abnormality and 5% will
reveal a LSIL or higher.! These cellular abnormalities will require
evaluation with colposcopy, and the ability to accurately detect
disease will depend on the experience and expertise of the
colposcopist.

ACCURACY OF COLPOSCOPY

Several studies have evaluated the efficacy and accuracy of
colposcopy as a tool for identification of dysplasia and invasive
disease of the cervix. Clearly, the ability to accurately grade the
level of disease in the lower genital tract is dependent on the
experience of the examiner, and there is variation in sensitivity
and specificity among studies. However, in a meta-analysis by
Mitchell et al? of over 80 articles, the sensitivity of diagnostic
colposcopy ranged between 87% and 99% with a positive
predictive value of 53% to 96%. Its specificity was variable at
23% to 87%. In general, colposcopy is a predictive tool for the
determination of disease, and even in pregnancy, when most
biopsies are not performed until after delivery, the colposcopic
impression is typically within one grade of level of disease as
compared with pathologic results from biopsy specimens taken
after delivery.

INDICATIONS FOR COLPOSCOPY

The Pap smear is the primary screening test for referral of patients
to colposcopy. Abnormalities detected by the cytopathologist
suggesting premalignant or malignant changes on the cervix or
lower genital tract are based on certain morphologic cellular
characteristics distinguishing LSIL from HSIL.

There are several indications for referral to colposcopy:

1. Cellular abnormalities suggesting LSIL on a Pap test

2. Cellular abnormalities suggesting HSIL on a Pap test

3. Cellular abnormalities suggesting atypical squamous cells
of high-grade disease (ASC-H) on a Pap test

4. Cellular abnormalities suggesting atypical squamous
cells of undetermined significance (ASC-US) on two
consecutive occasions within a 1-year time period

5. Atypical squamous cells of undetermined significance
(ASC-US) with concurrent high-risk HPV

6. Glandular abnormalities such as atypical glandular cells
(AGC:s) or adenocarcinoma in situ (AIS)
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Figure 12-1 Several areas representative of leukoplakia with elevated
white plaques present prior to application of 3% to 5% acetic acid.
This finding may be secondary to intraepithelial neoplasia, cancer,
trauma, or infection.

7. Any Pap test or suspicious cervical lesion seen on pelvic

examination suggestive of invasive cancer

Repetitive unsatisfactory Pap tests

9. Persistent clinical impression of cervicitis and bloody

vaginal discharge with no evidence of cervical infection
(negative cervical cultures)

10. Evidence of HPV infection (condyloma) in other areas of
the lower genital tract such as the vagina and vulva

11. History of DES exposure with no prior evaluation

®

These indications justify a thorough colposcopic assessment
of the lower genital tract, with particular focus on the cervix.
Components of the colposcopic evaluation allow for proper

management and treatment in the follow-up period. The
colposcopic report should include the indication for colposcopy,
whether the examination was satisfactory or adequate, descrip-
tion of all lesions seen, and impression of level of disease.

COLPOSCOPIC PROCEDURE

During the colposcopic examination, the patient is placed in a
modified lithotomy position and the external genitalia are
completely evaluated for any physical evidence of HPV infection
(condyloma) or abnormally pigmented (e.g., hyperpigmented
areas) areas requiring biopsy. The vaginal speculum is placed into
the vagina until the cervix is located and in complete view of the
colposcopist. The vagina and cervix are inspected for suspicious
lesions or leukoplakia (white patches suggestive of keratinization
due to dysplasia, cancer, or trauma; Fig. 12-1). The colposcope is
a microscope using illuminated magnification to allow for visual-
ization of lesions with 6- to 40-fold magnification. The Pap test
may be repeated if indicated and normal saline applied to allow
for visualization of the subepithelial capillary network. Typically
a green filter is used to accentuate vessels by deepening the
red color to identify any abnormal vascular patterns (Figs. 12-2A
and 12-2B).

Next, 3% to 5% acetic acid is applied to the cervix and
vagina to assist with visualization of dysplastic lesions. When
acetic acid is applied to the epithelium of the cervix, it rapidly
penetrates the tissue, creating a hyperosmotic environment that
causes transient contraction of the cytoplasmic volume, thus
increasing the nuclear cytoplasmic ratio in cervical cells. An
additional effect is interaction of acetic acid with the nucleo-
proteins, causing precipitation of these nucleoproteins. Dys-
plastic cells have a higher nuclear density and contain more
nucleoprotein compared with normal cells. The elevated nucleo-
protein level obscures the underlying vessels, and when light is
reflected from the colposcope, the epithelium appears white,
thus, acetowhite epithelium (Fig. 12-3). In normal squamous

Figure 12-2 A and B, The green filter accentuates coarse mosaic tiles bordered by vessels within the field of
acetowhite epithelium.



Figure 12-3 After application of 3% to 5% acetic acid to the cervical
epithelium, a dense white color change occurs in areas suspicious for
intraepithelial neoplasia.

epithelial cells acetic acid produces little precipitation, and the
pink color from the underlying stroma with its network of sub-
epithelial vessels is predominantly seen. Therefore, in low-grade
lesions the onset of white is delayed and transient, since the
nuclear to cytoplasmic ratio (N/C) is not so pronounced as in
high-grade disease in which the acetowhite effect occurs rapidly
(Figs. 12-4A and 12-4B). Acetowhitening of the epithelium can
occur in other instances in which the N/C ratio is increased such
as metaplasia, healing regenerating epithelium, and presence
of viruses. The effect is reversible and typically lasts for 50 to
60 seconds.

Another diagnostic tool is Lugol’s solution or Schiller’s test.
Lugol’s solution is % iodine to % water, and it stains normal
squamous epithelium brown secondary to the large amount of
glycogen in the cytoplasm of normal cells. In abnormal epithelium,
application of Lugol’s will demonstrate various levels of staining
based on the amount of glycogen and the severity of disease

(Figs. 12-5A and 12-5B).

Satisfactory or Adequate Colposcopy

The term satisfactory or adequate colposcopy indicates to
the clinician that the area most at risk for disease—the present
SCJ or TZ—and the margin of any visible abnormal lesion
were completely visualized by the colposcopist. The SCJ is the
junction of the squamous epithelium and columnar (glandular)
epithelium usually located near the external cervical os (opening
of the cervix; Fig. 12-6). Visualization of the SCJ may require
use of an endocervical speculum to evaluate the endocervical
canal for the presence of neoplasia. The transformation zone is
the area undergoing active metaplastic change and the likely
region for abnormal colposcopic findings. It lies between the
original SCJ and the “new” or present SCJ.

If the examination is determined to be unsatisfactory for
either reason, a diagnostic excisional procedure (conization) of
the cervix may have to be performed to ensure that the trans-
formation zone, endocervical canal, and any associated lesion
within those areas have been investigated (Figs. 12-7A and 12-7B).

Colposcopy

Figure 12-4 Acetowhite cervical lesions. A, Transient appearance of
an acetowhite lesion characteristic of a low-grade lesion on the anterior
lip of the cervix at 12 o’clock. B, Dense acetowhite lesion with internal
borders entering the os consistent with a high-grade squamous
intraepithelial lesion. The squamocolumnar junction cannot be
completely visualized; therefore, this is an unsatisfactory colposcopy.
Biopsy of the lesion revealed a CIN Il lesion.

Conization is an excisional technique to remove a cone-shaped
or cylinder-shaped piece of cervix to obtain a specimen from
the transformation zone and endocervical canal for histologic
evaluation. Types include laser conization, cold-knife conization,
and loop electrosurgical conization.

Other indications for conization are

* Microinvasive disease

¢ Positive endocervical curettage

* Discrepancy of two grades between the Pap test and
biopsy (e.g., a discrepancy of two grades would be an HSIL
Pap test, with no evidence of disease found on the cervical
and endocervical biopsies.

* Adenocarcinoma in situ

- L cwen
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Figure 12-5 Aceteowhite lesion with varying grades of dysplasia ranging from CIN | to CIN Il. A, An area of fine
mosaic tile at 1 o’clock near opening of the os. B, Same lesion after application of Lugol’s solution demonstrating the

borders and extent of the lesion.

Figure 12-6 The current, or new, squamocolumnar junction is where
the squamous and columnar cells meet on the surface of the cervix
at the time of colposcopy. The entire SCJ is seen, with a small area of
CIN I at 12 o’clock.

In the case of microinvasive disease or adenocarcinoma in situ,
cold-knife conization is the preferred procedure to preserve
tissue for optimal histologic review.

Colposcopy of the Normal Transformation Zone

The normal transformation zone is bordered by the original
squamous epithelium and columnar epithelium. The original
squamous epithelium has a smooth surface with lacy or branch-
ing vessels giving a pink color to its surface. It retains its pink
color after application of acetic acid and acquires a brown color
after iodine application secondary to the abundant glycogen
content. The columnar epithelium is made up of a single layer
of mucus-secreting tall columnar cells that line the endocervical
canal and appear grapelike under colposcopic visualization. The

original SCJ is the border between the SCJ present at birth and
the current transformation zone. The new SCJ demarcates the
border between the squamous epithelium and the endocervical
columnar cells at the time of colposcopy.

Within the new and original SCJ lies mature squamous
metaplasia, the region on the cervix that was previously covered
with columnar epithelium that has undergone metaplastic trans-
formation secondary to hormonal influences and acidity of the
vagina. It is characterized by the presence of nabothian cysts,
gland openings, and branching vessels. It is similar in appearance
to the original squamous epithelium and at times cannot be
differentiated from it. Immature squamous metaplasia can be
confused with abnormal epithelium by its reaction to acetic acid
with acetowhiteness similar to CIN. Cells of immature squamous
metaplasia lack glycogen and so can exhibit less staining with
Lugol’s solution similarly to low-grade CIN.

Colposcopy of the Abnormal Transformation Zone
The colposcopist uses physical characteristics of lesions revealed
during colposcopy to differentiate low-grade lesions from high-
grade lesions at risk for progression to malignancy. The epithelial
and vascular changes present prior to or after acetic acid and Lugol’s
solution may be used with various colposcopic grading systems
to objectively identify the grade of disease and the lesions most
appropriate for biopsy. Examples of such abnormal colposcopic
findings are leukoplakia, acetowhite epithelium, internal borders,
punctation, mosaic, atypical vessels, and ulceration.
Leukoplakia is the presence of areas of reflecting white
epithelium prior to acetic acid application. The increased
keratinization causing leukoplakia may be secondary to SIL,
cancer, or trauma. Samples for biopsy are taken from areas of
leukoplakia in addition to other abnormal lesions found during
the colposcopic procedure to rule out disease. As previously
mentioned, acetowhite epithelium may reveal SIL depending on
its characteristics such as its color, margins, and surface contour.
Another feature is the internal border, the presence of an internal
line of demarcation separating a high-grade acetowhite lesion
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Figure 12-7 A and B, High-grade squamous intraepithelial lesion with dense acetowhite epithelium and coarse
mosaic pattern extending into the canal. Biopsy confirmed CIN Il disease. The full extent of the lesion and the SCJ
were not visualized; therefore, the examination is unsatisfactory.

from a low-grade lesion. In general when an internal border or
margin is seen, the HSIL is centrally located closer to the SCJ.
Punctations are vessels seen infiltrating the epithelium perpen-
dicular to the basement membrane and when coarse in appear-
ance are generally indicative of a high-grade lesion. If bridges are
created between the vessels infiltrating the epithelium, a mosaic
pattern is expressed with vessels running horizontal to the
basement membrane. The coarse appearance of these vascular
patterns and the increased intercapillary distance between the
vessels further support the presence of a high-grade lesion.
Finally, signs suspicious for microinvasive disease are atypical
vessels and ulcerations or lakes and pools of blood. Atypical
vessels appear as isolated, nonbranching vessels, irregular with
loss of pattern. Various descriptions for atypical vessels are cork-
screw and spaghetti loops. Associated with atypical vessels may
be areas of spontaneous pooling of blood and ulceration. These
features are highly suggestive of cancer.

COLPOSCOPIC ASSESSMENT SYSTEMS

Several classification systems of colposcopy have been created
to assist clinicians in objectively grading changes seen in the
abnormal transformation zone. Two commonly used systems are
the Reid colposcopic index (RCI), and the Rubin and Barbo
colposcopic assessment system.3‘6 These colposcopic assessment
systems integrate physical traits seen with the colposcope to
objectively grade the level of disease.

Reid’s Colposcopic Index

In RCI, a numeric value is given to a lesion based on several key
features: margin, color, vascular patterns, and iodine staining
(Table 12-1).7 All of the colposcopic signs are determined after
the application of 3% to 5% acetic acid except for the iodine
staining as the last step. The numerical value places the lesion
in a low-grade (CIN I) or a high-grade (CIN II/III) category.

Fine mosaic or punctations
lodine staining

Positive iodine uptake producing brown color
Low grade by other criteria (<2/6)

Colposcopic score 0-2 =HPV or CIN |

Margin Flocculated or feathered edges Smooth, straight lines Rolling, peeling edges

Indistinct margins Sharp peripheral margins Internal border between lesions of different grade
Color Shiny or snow white Shiny, gray-white Dull white

Transparent Oyster gray

Indistinct acetowhite epithelium
Vessels Uniform, fine caliber Absence of blood vessels after Coarse punctation and mosaicism

acetic acid

Partial variegated iodine uptake
Tortoise shell color

3-4=CINlorCIN Il

Large intercapillary distance
Dilated individual vessels

Mustard yellow color in uptake
High grade by other criteria (>3/6)

5-8 = CIN Il or CIN I

CIN, cervical intraepithelial neoplasia; HPV, human papillomavirus.
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Figure 12-8 Large, high-grade dense acetowhite lesion with mosaic pattern entering the canal. A, Biopsy
confirmed CIN Ill disease. B, Lugol’s solution applied to the cervix, with lack of staining in areas of disease.

These features are more than 90% accurate in predicting
pathologic findings and assist the colposcopist in identifying and
properly sampling the most severe lesion.>®

In using Reid’s colposcopic index for the case represented
in Figs. 12-8A and 12-8B, the RCI score would be 2 points for
margin, 1 point for color, 2 points for vessels, and 2 points for
iodine staining for a total of 7 points, placing the lesion in the
high-grade disease category. This patient also has an unsatisfactory
or inadequate colposcopy and requires a conization.

Rubin and Barbo System

The Rubin and Barbo assessment method uses descriptors to
categorize severity of disease and focuses on presence of micro-
invasive disease. The key components of the Rubin and Barbo
assessment include color, vessels, border, and surface pattern
(Table 12-2).

Use of the Rubin and Barbo system (Figs. 12-9A and 12-9B)
demonstrates a dense acetowhite lesion with rolling, peeling
edges and internal borders suggestive of microinvasive disease.

LOW-GRADE SQUAMOUS INTRAEPITHELIAL
LESIONS

More than 70% of LSIL lesions resolve spontaneously or remain
the same without change over time. In a meta-analysis of studies
examining the natural history of LSIL, 47% of lesions regress to
normal within 2 years, 21% progressed to HSIL (CIN II/III),
and 0.15% progressed to cancer.” Thus, most low-grade lesions
remain stable or resolve, and treatment should be delayed unless
progression to high-grade disease occurs. This category contains
lesions with histologic features of CIN I disease or koilocytosis
indicating HPV infection. The rationale for combining HPV

Figure 12-9 Large, high-grade lesion. A and B, Several elevated dense acetowhite areas with internal borders and
peeling edges noted on entry into the os. Biopsy revealed microinvasive disease.
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Normal Pink Fine Normal T-zone Flat

Translucent Lacy Geographic

Normal branching

Grade | White None Diffuse Flat
HPV/mild dysplasia Shiny white Fine punctation Feathery Micropapillary
CIN | Snow white Fine mosaic Flocculated Macropapillary
LSIL Geographic
Grade Il White None Demarcated Flat
Moderate dysplasia Shiny gray Punctation Slightly raised
CIN Il Mosaic
HSIL
Grade Il Whitest None Sharp Raised
Severe dysplasia Dull white Coarse punctation Clearly
CIS Oyster white Coarse mosaic Demarcated
CIN 11l Dilated Straight
HSIL Intercapillary distance Internal border
Microinvasion Red Atypical Clearly
Frank invasion Yellow Irregular Demarcated

Dull gray Bizarre Peeling

Rolling edges

CIN, cervical intraepithelial neoplasia; CIS, carcinoma in situ; HPV, human papillomavirus; HSIL, high-grade squamous
intraepithelial lesion; LSIL, low-grade squamous intraepithelial lesion.

koilocytotic changes with CIN I disease is based on the rate
of progression to CIN III disease (14% for HPV koilocytotic
changes and 16% for CIN I) and both demonstrate a mixture of
low-risk and oncogenic HPV subtypes.'” Though HPV subtypes
6 and 11 are frequently associated with low-grade disease; as
many as 86.1% of women with low-grade disease have oncogenic
HPV subtypes as demonstrated by the ASCUS/LSIL triage
study (ALTS).!! HPV 16 is the most common oncogenic sub-
type detected, but 18, 45, 56, 31, 33, and 35 also have been
found. It is common for multiple HPV subtypes to be found in
LSIL lesions (as seen in the ALTS trial) with over 58% of LSIL
cases having multiple HPV subtypes. Certain factors determine
whether HPV infection will translate to LSIL disease. Such
factors are longevity of the HPV infection, young age, and the
presence of oncogenic HPV subtypes. Typically, the presence of
HPV infection, especially in young populations, is indicative of
sexual activity.!? The younger the onset of sexual activity in the
presence of an immature transformation zone, the greater the
risk of development of LSIL. The rate of squamous metaplastic
maturation appears critical for LSIL development. As women
approach their 30s, detection of HPV infection declines from
the initial peak in late adolescence. This decrease appears to be
due to a reduction in new sexual partners and to cell-mediated
immune response to HPV. In summary, infection with oncogenic
HPV subtypes and persistence of HPV infection for more than a
year are strong risk factors for progression from LSIL to HSIL.'?

Colposcopic Features of Low-grade Disease
Colposcopic features of low-grade disease include the following:

* Color: transient, shiny, snowy acetowhite lesion or trans-
lucent, faint acetowhite lesion

e Margin: geographic, feathery, flocculated lesion with
indistinct borders

e Surface contour: flat satellite lesions or exophytic
condyloma

e Vessels: no vessels seen or fine punctuations and mosaic
pattern, normal intercapillary distance (50 to 250 um)

* Jodine: partial uptake or poor uptake with pale yellow
iodine staining for condylomatous lesions

An example of a low-grade lesion is shown in Figure 12-10.

Figure 12-10 Low-grade lesions (flat condylomata) between 6 and
7 o’clock.
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HIGH-GRADE SQUAMOUS INTRAEPITHELIAL
LESIONS

The main purpose for colposcopy is to identify lesions most
likely to progress to cancer, in particular high-grade disease. To
have the highest impact in preventing cervical cancer, clinicians
should focus on screening women from age 20 to 39 years, when
the rate of CIN III is highest.'> The average rate of progression
from LSIL to HSIL is approximately 10% to 20% following an
LSIL Pap smear. Duggan et al'* in a longitudinal study demon-
strated that 18.6% of 342 women with a cytologic diagnosis
of LSIL progressed to CIN II or III. However, in patients with
high-grade disease the potential for progression if untreated is
significant.!> A natural history study of 894 women with CIN II
over 50 to 78 months revealed regression, persistence, and pro-
gression rates of 54%, 16%, and 30%, respectively.'® In a limited
series of patients untreated for CIS, the reported progression
rate was 12% to 70%. The diagnosis of HSIL includes CIN II,
CIN III, and carcinoma in situ. The rationale for combining CIN II
and CIN III is based on similarities on cellular morphology, HPV
subtypes associated with invasive cancer, aneuploidy, and malig-
nant potential. However, many authors believe that CIN II and
IIT should not be grouped together and point out the potential
for CIN III to develop de novo.'” The theory that cervical
dysplasia progresses stepwise from CIN I to II and finally to III
has been questioned by studies demonstrating women with
CIN III and no evidence of current or previous history of CIN L.!7
In addition, HSIL is monoclonal, similarly to invasive cancer,
while 32% of LSIL is polyclonal.'® However, at present there is
sufficient reason to consider CIN II as having malignant potential
to justify the same management guidelines as CIN III.
Risk factors for progression to high-grade disease are

* Oncogenic HPV types

¢ Cigarette smoking

* Multiple pregnancies

* Multiple sexual partners

* Long-term contraceptive use
e Immunosuppression

Persistent infection with oncogenic HPV subtypes, in par-
ticular HPV 16, has consistently played a role in the progression
to HSIL. In patients with normal cytology who demonstrated
continual positive HPV 16 infection for a duration of 2 years
versus transient infection, 44% of these women developed CIN
at the end of the studies, and those with persistent positivity
had more severe lesions.'” In a study by Moscicki et al, clearance
rate for HPV over 5 years was 92%. Those whose disease
persisted harbored HPV 16 subtype.'? The potential to advance
to high-grade disease within a 2-year period in cytologically
normal women stresses the importance of persistent HPV 16 in
determining risk for HSIL.!?

Several studies confirm that cigarette smoking is directly
related to progression to high-grade disease, and its effect is
increased by time of exposure and years of smoking.?’?® In
addition, size and degree of dysplasia correlates with the amount
of cigarette smoking by the individual. Oral contraceptive pills,
cigarette smoking, and HPV 16 subtype had little or essentially
no relationship to CIN I disease, in contrast to high-grade
disease.

Women in an immunodeficient state, in particular HIV-
infected women, are at greater risk for developing CIN than
HIV-negative women. Various studies give the estimated preva-
lence of CIN to be 20% to 77% in HIV-positive women.?*?® In
a meta-analysis of examining risk of CIN in HIV-positive versus
HIV-negative women, the relative risk of CIN in HIV-positive
women was five times as high as in HIV-negative women.?” The
higher prevalence of HPV may be the role of HIV as a cofactor
in the increased replication, persistence, or reactivation of
acquired HPV infection.?®

Additional risk factors such as low socioeconomic status and
sexual behavior of the male partner need to be taken into
consideration.?

Colposcopic Features of High-grade Disease
Interobserver and intraobserver agreement in diagnosis of high-
grade disease is more accurate than in diagnosis of low-grade
disease.’® Most attribute this disagreement to the abnormal
vascular patterns seen in high-grade lesions that assist in differ-
entiating these lesions from low-grade lesions. Most severe
lesions are found near the SCJ, and particular attention must be
placed on sampling and visualizing disease entering the endo-
cervical canal.

Typical colposcopic features of high-grade disease are the
following:

* Color: persistent dull, oyster white dense acetowhite lesion

* Margin: sharp, demarcated, smooth borders, rolling and
peeling edges, with or without internal border within a
lower grade lesion (lesion within a lesion)

* Surface contour: raised and elevated lesion

* Vessels: coarse punctations or mosaic pattern, wide inter-
capillary distance between vessels, mosaic lesion with central
punctation or umbilication

* lodine: lacks staining, mustard yellow color

Typically in colposcopy the most severe lesion is sampled to
avoid patient discomfort. However, complex lesions may require
more samples to assure accurate diagnosis. An example of a lesion
demonstrating high-grade features is shown in Figure 12-11.

Figure 12-11 High-grade intraepithelial lesion with a combination of
coarse mosaic pattern and punctations.
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CANCER

Atypical vessels, areas of ulceration and spontaneous bleeding
and dull yellow or reddish tone may indirectly suggest colpo-
scopic evidence of stromal invasion. The borders are frequently
peeling or rolled, with lakes and pools, and easily friable. If the
lesion is visible, immediate biopsy is warranted. Several studies
have revealed the inaccuracy of detection of occult invasive
squamous cell carcinoma by colposcopy in as many as 50% of
cases.?!32 Other abnormal colposcopic findings seen with
microinvasion are thick, elevated acetowhite epithelium, coarse
mosaic pattern and punctation, and keratosis. The deeper the
invasion, the greater the frequency of atypical vessels seen in the
majority of patients with 3 to 5 mm of invasion having atypical
vessels detected on colposcopy.®® An example of typical features
of microinvasive disease is shown in Figure 12-12.

Colposcopic Features of Cancer
Colposcopic features of cancer include the following:

* Color: red or dull gray and yellow necrotic appearance

* Margin: sharp, demarcated, with rolling and peeling edges

e Surface contour: raised, polypoid, nodular, exophytic
lesion, ulcerative

* Vessels: corkscrew- and comma-shaped vessels, bizarre
shapes with abrupt changes in size

* lodine: lacks staining

Diagnostic conization may be necessary for sufficient
histologic confirmation of depth of invasion or invasive disease.
Figures 12-13A and 12-13B are reflective of lesions of concern
for cancer.

COLPOSCOPY IN PREGNANCY

The goal of cervical screening during pregnancy is to identify
invasive disease. Colposcopy can be challenging secondary to
all the normal physiologic changes of pregnancy and requires
great expertise in localizing disease. The pregnant state does not

Figure 12-13 Colposcopic appearance of invasive cancer.

A, Endocervical mass with bizarre vessels suspicious for cancer and
confirmed by biopsy. B, Large, irregular, papillary acetowhite lesion with
lakes and pools and atypical vessels consistent with cancer. Biopsy
revealed invasive cancer.

accelerate cervical neoplasia, and there is no difference in sur-

vival between pregnant and nonpregnant women with cervical
cancer. The incidence of SIL found during pregnancy is 1% to

2% with greater than 85% of the cytologic abnormalities being

LSIL and approximately 14% HSIL. Detection of histologic CIN

in all pregnant patients can range between 0.19% and 0.53%.*3°
Invasive cancer presents in 1/3000 pregnancies, with more than

70% presenting in stage I and IIA and a typical mean age of

32 years.’® Some of the physiologic changes are softening of the
cervix, increased vascularity and mucus production, hyper-
trophy of the fibromuscular stroma, and eversion of the endo-

4 i cervical canal, all due to the high estrogen state. In addition, the

Figure 1212 Dense acetowhite lesion with atypical vessels cellular changes such as immature metaplasia, decidualization, | 153
suspicious for microinvasive disease. basal cell hyperplasia, and the Arias-Stella reaction can make |—
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Figure 12-14 Thick tenuous mucus in the os of a pregnant woman
with squamous metaplasia at 12 o’clock.

accurate cytologic assessment difficult. Colposcopic evaluation
is limited by extensive immature squamous metaplasia, increased
vascularity causing upgrading of cervical lesions, and thick endo-
cervical mucus (Fig. 12-14). However, it allows conservative
management of cytologic abnormalities of the cervix with delay
of treatment until after delivery. Views differ about whether
sampling is necessary during pregnancy in absence of concern for
microinvasive disease.?’~*" Most investigators agree on perform-
ing a biopsy if there are colposcopic signs suggestive of micro-
invasion (atypical vessels), a gross lesion on the cervix, or a large,
high-grade lesion covering most of the ectocervix (Fig. 12-15).
If a biopsy is necessary, the most severe lesion should be
sampled with Monsel’s solution in hand to apply to the biopsy
site. Though there are few risks for infection and hemorrhage
from biopsy, most colposcopists wait until the second trimester

Figure 12-15 Dense acetowhite lesion covering the entire posterior
lip of the cervix in a pregnant patient. Note the coarse mosaic and
punctations on the inferior border. Biopsy confirmed microinvasive
disease.

to sample the cervix.*! Generally by 20 weeks’ gestation the
SCJ is easily seen as a result of eversion of the endocervical
canal, and most colposcopies will be satisfactory.

Once cytologic, colposcopic, and if needed histologic evalu-
ation is complete and no evidence of microinvasive or invasive
disease is noted, then follow-up with colposcopy or cytology
every 8 weeks can be done with repeat colposcopy with sampling
after delivery. Diagnostic cone biopsy is reserved for cases in
which microinvasive or invasive disease is suspected from histo-
logic evaluation of a simple biopsy or a cytologic test suspicious
for cancer with inconclusive colposcopy or colposcopic-directed
biopsy or adenocarcinoma in situ is found. A wedge biopsy may
be performed instead of standard conization to decrease mor-
bidity. Owing to the risk of preterm labor, premature rupture
of membranes, and excessive bleeding, endocervical curettage is
not recommended.?” Low-grade disease may be followed with
only repeat colposcopy postpartum, while high-grade disease
should be followed with repeat colposcopy with or without
cytology every 8 to 12 weeks.*! There is a high regression rate
for cervical dysplasia after delivery, with rates of 74% for CIN II
and 54% for CIN III.*> The regression rate of LSIL to normal
can be as high as 65%. Postpartum colposcopic evaluation of
cytologic abnormalities found during pregnancy should take
place 8 to 12 weeks after delivery. Treatment and follow-up are
determined by cytologic, colposcopic, and histologic confirmation
of disease.

Nonetheless, the diagnosis of microinvasive disease may
require wedge or cone biopsy to exclude invasive disease.
Conization during pregnancy is associated with significant mor-
bidity consisting of hemorrhage, preterm labor, and maternal
chorioamnionitis.** Additionally in as many as 50% of cone
biopsies performed during pregnancy, there may be residual
CIN disease.* Therefore, clear indications are needed. Vaginal
delivery in the presence of only microinvasive disease is
appropriate.

Several factors direct care in the case of invasive cancer during
pregnancy. Important variables are stage of disease, gestational
age of the fetus, and the patient’s desire to continue the preg-
nancy. If the cancer is detected at an early stage and beyond
20 weeks’ gestation, the option of delaying treatment until there
is fetal viability is reasonable.** When the cancer is further
advanced or found in the first trimester of pregnancy, consider-
ation of immediate treatment needs to be discussed with the
patient. If pregnancy is continued, preferred treatment for
early-stage disease is a cesarean section for delivery and radical
hysterectomy with node dissection.*®

POSTMENOPAUSAL CERVIX

Postmenopausal squamous epithelium is pale because of the loss
of stromal blood supply, and the cervix may appear red owing to
the thin epithelium and easy visualization of the subepithelial
capillaries. On application of acetic acid, a distinct area of
whitening may not be apparent, since atrophy may complicate
the ability to identify the most severe area (Fig. 12-16). Because
it is devoid of glycogen, Lugol’s solution will stain the cervix and
vagina a pale yellow color. In certain cases, Lugol’s solution can
help identify areas most likely to be CIN versus atrophy. Another
challenge in the postmenopausal patient requiring colposcopy is



Figure 12-16 Atrophic postmenopausal cervix after application of 3%
to 5% acetic acid. Nabothian cyst at 11 o’clock with prominent vessels.
No distinct lesion was identified, and only endocervical curettage (ECC)
was performed. The ECC result was negative.

the location of the SCJ in the endocervical canal. The external
os may be stenotic and difficult to enter with an endocervical
speculum. A short course of intravaginal estrogen may be
necessary to soften the cervix and increase the glycogen content
to allow for better visualization.

COLPOSCOPIC CHALLENGES

Despite the various colposcopic assessment systems, particular
cases provide a challenge to the colposcopist. As previously
mentioned, atrophy of the epithelium can make identifying the
most severe lesion difficult in the postmenopausal patient not
on hormone replacement. The presence of infection may result
in a higher grading than the histologic diagnosis. When active
infection is suspected, colposcopy should be delayed until the
infection is treated (Fig. 12-17). Differentiating between normal
changes and real disease such as the acetowhite of squamous
metaplasia versus the acetowhite of CIN I is a dilemma.
Radiation can cause dramatic changes such as bizarre-appearing
blood vessels and pale areas, making colposcopy challenging to
the most experience colposcopist. Women exposed to DES in
utero have cervical structural changes and vaginal epithelial
abnormalities. Vaginal changes appear to be dependent on total
dose of exposure, and close colposcopic evaluation of the cervix
and vagina is necessary. A potential risk from DES exposure is
the development of clear cell adenocarcinoma of the vagina and
cervix.’” After an extensive colposcopic evaluation has been
performed, the upper vagina should be palpated to ensure no
evidence of cancer. Common changes are the cervical collar,
hypoplastic cervix, coxcomb cervix, pseudopolyp, shortened
fornix, and vaginal strictures.*® These changes should be
documented and suspicious areas sampled. However, aggressive
treatment in the absence of cancer should be avoided, since
many of these changes will disappear over time.

Colposcopy

Figure 12-17 Trichomonas infection with the “strawberry cervix”
seen after application of acetic acid. Colposcopy was delayed until
treatment was completed.

MANAGEMENT AFTER COLPOSCOPY

Colposcopy allows for identification of the most severe lesion
for proper sampling. In general, agreement within one grade of
disease among the initial Pap test, colposcopic impression, and
histologic grade is preferred. However, the colposcopic impression
and histologic diagnosis are the gold standard and ultimately
determine management and treatment of disease. In instances
of discrepancy between the Pap test and the gold standard,
a full review of the slides and possibly a repeat colposcopy are
performed. Patients with CIN I or no evidence of disease by
colposcopy or histology may be followed with Pap tests per the
ASCCP Consensus Guidelines.*’ Patients with biopsy-confirmed
high-grade disease (CIN II/III) may require excisional or ablative
therapy depending on the severity of grade, volume of disease,
extension of disease into the endocervical canal or the rest of
the lower genital tract, glandular involvement, HIV status, and
patient compliance and desire for fertility. Types of ablative
therapy are cryosurgery, diathermy, cold (Semm) coagulation,
and carbon dioxide laser. Advantages of these procedures are
preservation of cervical tissue, anatomy, and function, allowing
for future follow-up with cytology and colposcopy and lack of
interference with fertility. The disadvantage is lack of histologic
evaluation for confirmation of biopsy results. This may be an
issue in the case of an inexperienced colposcopist when the
most severe lesion is not sampled or disease in the endocervical
canal is missed. In this circumstance, invasive and glandular
abnormalities may be missed and lead to inappropriate treat-
ment. Therefore, the following critical criteria must be adhered
to ensure a good outcome:

e Visualization of the squamocolumnar junction
e Visualization of the entire lesion or lesions
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* No evidence of glandular pathology
¢ Negative endocervical curettage
 Patient compliance

If there is any doubt, excisional treatment should be
considered in the form of LEEP (loop electrosurgical excision
procedure), LLETZ (large loop excision of transformation
zone), or conization. LEEP utilizes a fine loop wire attached to a
high-frequency electrical generator that allows precise removal
of abnormal tissue from the cervix. This is a common outpatient
procedure for cervical disease and has a success rate of over
95%. The procedure allows for minimal tissue to be excised and
sufficient material for diagnosis. The disadvantage is the cautery
effect, which can create a heat artifact causing some difficulty in
evaluating the margin of the specimen.

The key issue in the management of patients with cervical
disease is proper counseling about the potential for recurrence
and critical need for consistent follow-up. With regular cytologic
follow-up and appropriate referral for colposcopy, the risk of
future invasive disease is minimal.

KEY TERMS

Abnormal transformation zone: areas on the cervix or vagina
that may contain columnar epithelium and squamous meta-
plasia and that often contain intraepithelial neoplasia with an
abnormal colposcopic pattern.

Acetic acid (3% to 5%): a contrast solution to enhance the
detection of cervical neoplasia during colposcopic examination.

Acetowhite epithelium: used to describe epithelium that
initially looks normal but appears white after the application
of acetic acid. Suggestive of intraepithelial neoplasia or
human papillomavirus (HPV) infection, in which case the
term subclinical papilloma infection (SPI) is used.

AGC (atypical glandular cell of undetermined significance):
term used in the Bethesda cytologic classification to indicate
abnormal glandular cells that are not sufficiently abnormal to
allow a definite diagnosis of neoplasia.

ASC-US (atypical squamous cells of undetermined signifi-
cance): term used in the Bethesda cytologic classification to
indicate abnormal squamous cells that are not sufficiently
abnormal to allow a definite diagnosis of neoplasia.

Bethesda classification: a cytologic classification developed in
the United States in 1988, which defines two levels of
squamous neoplasia (low-grade or high-grade squamous
intraepithelial neoplasia).

Carcinoma in situ: a morphologic alteration of the epithelium
that usually precedes, occasionally gives rise to, and is usually
present in the vicinity of invasive carcinoma. The full thick-
ness of the epithelium is replaced with neoplastic cells.

Cervical intraepithelial neoplasia (CIN): a premalignant change
in the cervical epithelium that can progress to cervical
carcinoma. The degree of change from mild to severe is
described as CIN I, II, or III.

Colposcope: an instrument used to magnify and examine the
epithelium of the transformation zone to identify abnormal
areas in the lower genital tract that warrant biopsy. It is a
stereoscopic binocular field microscope with a long focal
length and powerful light source. Lower magnification yields

a wider view and a greater depth of field for observation.
Higher magnification can reveal small features such as
abnormal blood vessel patterns.

Colposcopy: examination of the cervix, vagina, and occasionally
the vulva with the colposcope after the application of a 3% to
5% acetic acid solution; in addition, utilized to obtain
directed biopsies of suspected lesions representing neoplasia.

Cone biopsy, conization: an excisional technique to remove a
cone-shaped or cylinder-shaped piece of cervix for diagnosis
or treatment of intraepithelial neoplasia.

Cold knife cone: Using a scalpel as the tool for conization of the
cervix for diagnostic purposes.

Cryotherapy: freezing of the cervix to abate abnormal
epithelium.

Diagnostic excisional procedure: obtaining a specimen from the
transformation zone and endocervical canal for histologic
evaluation, which includes laser conization, cold-knife
conization, LEEP, and loop electrosurgical conization.

Dysplasia: describes varying degrees of cervical intraepithelial
neoplasia. It may be mild, involving approximately one third
of the epithelium (CIN I); moderate, involving approximately
two thirds of the epithelium (CIN II); or severe, involving
full thickness of the epithelium (CIN III).

Endocervical curettage (ECC): a biopsy procedure used to
obtain endocervical tissue for histologic diagnosis.

Endocervical sampling: use of an endocervical curette or a
cytobrush to obtain a specimen for histologic evaluation; or of
a cytobrush for cytologic evaluation.

Endocervical assessment: method of evaluating the endocervical
canal for the presence of neoplasia by means of colposcopy or
endocervical sampling.

Endocervical curette: obtains a histologic sample by scraping the
endocervical canal. The distal end of the basket is sharp and
acts as a blade for curettage. A cytobrush may be rapidly spun
in the endocervical canal to provide a specimen.

Endocervical speculum: may be necessary to obtain a satis-
factory colposcopy that includes visualization of the entire
squamocolumnar junction.

Endometrial sampling: endometrial biopsy, “dilation and
curettage,” or hysteroscopy used to obtain a specimen for
histologic evaluation.

Human papillomavirus (HPV): a subgroup of papillomaviruses,
which are small DNA tumor viruses that are classified by
their DNA sequences.

Koilocytosis: a cellular change associated with papillomavirus
infection, which includes perinuclear cavitation and nuclear
atypia.

Leukoplakia: an area that appears white to the naked eye even
before the application of 3% acetic acid.

Loop electrosurgical excision procedure (LEEP): a procedure
that utilizes a fine loop wire attached to a high-frequency
electrical generator that allows precise removal of abnormal
tissue from the cervix.

Lugol’s solution: an iodine based contrast solution that is mainly
used when examining the vagina but may also be used in
cervical colposcopy. It is less irritating and equally effective
when diluted to half strength with water or saline.

Monsel’s solution: the most common hemostatic agent used for
lower genital tract biopsy or excision. It works best in a
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toothpaste consistency. Silver nitrate sticks and gel foam also
may be used.

Mosaic pattern: the rosette appearance of capillary vessels in an
abnormal transformation zone.

Native squamous epithelium: the normal original squamous
epithelium found in the vagina and on the portio of the
Cervix.

Normal transformation zone: area of columnar epithelium and
squamous metaplasia that has a normal colposcopic pattern.

Punctation: the stippled appearance of capillary vessels in an
abnormal transformation zone.

Radiation dysplasia: abnormal cytologic smear from patients
who have been treated by ionizing radiation for lower genital
tract malignancies. These patients have increased risk of
recurrent disease.

Satisfactory colposcopy: a colposcopic examination in which the
entire transformation zone, including the squamocolumnar
junction, is adequately visualized plus the margin of any
visible lesion. If this area is not visualized, the colposcopy is
termed unsatisfactory.

Squamocolumnar junction (SJC): the junction of the squamous
epithelium and columnar (glandular) epithelium, usually
located near the external cervical os.

Squamous intraepithelial lesion (SIL): abnormal squamous cells
according to the Bethesda classification. Low-grade (LSIL)
corresponds to koilocytosis and CIN I. High-grade (HSIL)
corresponds to CIN II and III.

Squamous metaplasia: a physiologic process by which squamous
tissue replaces columnar tissue.

Subclinical papilloma infection (SPI): colposcopically evident
papillomavirus infection not clinically visible. Area looks
normal to the naked eye but colposcopically appears white
after acetic acid application.
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KEY POINTS

* Endometriosis is probably the most common cause of pelvic
pain seen by gynecologists.

* Delay in diagnosis is common because pelvic pain due to
endometriosis is often dismissed as “normal” or
misdiagnosed as something else.

* Medical therapy is directed at reduction of estrogen-
dependent symptoms, some of which may not be due to
endometriosis.

* Surgical therapy is directed at eradication of endometriosis
and symptoms caused by it.

¢ Infertility associated with endometriosis improves following
surgery but not medical therapy.

* The invasive nature of the disease makes excision the most
effective surgical treatment.

* Successful surgical treatment involves accurate visual diagnosis.

Endometriosis is estimated to affect approximately 10% of
women, making it one of the most common diseases affecting
humankind. Asymptomatic disease that has not been diagnosed
may increase the prevalence even higher. For example, up to
40% of parous and apparently asymptomatic women undergoing
laparoscopic tubal sterilization have been found to be affected.
The ubiquitous nature of endometriosis has not necessarily led
to a clear understanding of the disease. Historically, controversy
has accompanied all facets of the definition, origin, diagnosis, and
treatment of the disease, although modern insights are finally
leading to a more accurate distillation of opinion.

DEFINITION

Endometriosis is tissue somewhat resembling eutopic endo-
metrium that is found outside the uterus. Although for many
decades it had been believed that endometriosis was identical to
endometrium, this notion is incorrect.! The most common and
most specific symptom of endometriosis is pelvic pain, which
can be of several types.

EPIDEMIOLOGY

The true epidemiology of endometriosis has been mis-
characterized by early misleading observations, which have been
repeated by rote for decades. These notions have been magnified
by errors of visual diagnosis at surgery.

Sampson in the 1920s noticed that 56% of married women
with surgically diagnosed chocolate cysts of the ovaries had
conceived. Because at that time the “normal” fertility rate
among married couples was thought to be 100%, the notion was
advanced that endometriosis caused infertility. The inverse side
of this unfounded conclusion was that pregnancy might protect
against the disease. Because none of the 23 patients in this
original study was menopausal or teenaged, the notion arose
that endometriosis did not occur in these age groups. As a result,
this one seminal paper® sowed several bad seeds: that infertility
was a prime symptom, that pregnancy protected against the
disease, that it did not occur in teenage women, and that meno-
pause could cure the disease. Modern clinicians will recognize
these notions existing today but may not realize that of the
23 patients with chocolate cysts described by Sampson, most of
the cysts were corpora lutea, not endometriotic. Some of the
most widely held notions surrounding endometriosis have there-
fore come from women who apparently did not even have the
disease. This combination of errors guaranteed the confusion
that surrounds the disease today. Indeed, in retrospect, it seems
simplistic to conclude that the correct theory of origin or
important modern treatment principles should arise from one of
the first publications on the disease.

Early onset of menses, heavy menstrual flows, miillerian
outflow tract anomalies, a positive family history, and nulliparity
have been positively associated with endometriosis in past studies,
whereas exercise, cigarette smoking, and pregnancy have negative
associations. It is unclear whether any of these associations
represents a truth or is simply a result of selection bias stemming
from the particular criteria used to assemble study subjects. As
one example, it is clear that most women with endometriosis do
not have miillerian outflow obstruction defects, which could
theoretically impede the outflow of menses and predispose to
reflux menstruation, thus facilitating the establishment of disease.
Alleged loose epidemiologic associations do not automatically
lead to helpful insights or useful therapies.

To know the true epidemiology of endometriosis requires a
more perfect knowledge of the disease. Such knowledge would
include, among other things, the cardinal symptoms of the
disease, the age groups affected, more accurate diagnosis in the
office and at surgery, and a comprehensive understanding of how
endometriosis behaves in the pelvis and how it responds to
treatment. Even better epidemiologic understanding may follow
more complete understanding of the molecular genetic basis of
endometriosis, a subject finally attracting overdue attention.’
Currently there is no noninvasive test that is 100% accurate in
diagnosing all stages of endometriosis, so the true prevalence of
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the disease could be known only by performing diagnostic surgery
on asymptomatic women, which is not feasible from a research
standpoint. Thus the fundamental misunderstandings of endo-
metriosis have persisted for decades. Even observational papers
that have sought to accurately characterize clinical aspects of the
disease have turned out to be misleading.

PATHOGENESIS

Classical Teaching: Sampson’s Theory of Reflux
Menstruation
There has been a dramatic shift in opinion of the origin of
endometriosis as a consequence of modern research. Sampson’s
theory of reflux menstruation, once the most widely accepted
theory of origin of the disease, is now in the slow process of
being discarded. This theory should not be used as the basis for
research or clinical treatment, because it appears to be invalid.

Supporters of this theory allege the following: During menses
viable particles of normal endometrium travel in a retrograde
direction against the normal peristaltic action of the fallopian
tubes and are regurgitated out the tubal fimbriated ends. After
these endometrial particles enter the peritoneal cavity they are
attacked and destroyed by some as-yet unidentified immuno-
logic process that has not been investigated. Women destined to
develop endometriosis were felt to have a defective immune
system that does not attack these particles, allowing them to
continue to exist and to attach to peritoneal surfaces where they
proliferate, invade, and become the disease called endometriosis.
The ovaries are the most frequently involved sites of occurrence
of the disease because these organs are the pelvic surfaces closest
to the tubal ostia and are the first to receive the regurgitated
endometrial tissue fragments. Otherwise, the distribution of
pelvic disease results from a combination of several factors: the
effect of gravity and the clockwise circulation of peritoneal fluid
down the descending colon and sigmoid, across the pelvis from
left to right, and up the ascending colon. Although billions of
endometrial tissue particles or individual cells have been refluxed
in probably tens or hundreds of millions of women over the
years, the important initial steps of attachment, proliferation,
and invasion of refluxed endometrial cells all occur sequentially
in less than 24 hours. This is why it has been and will always be
impossible to obtain the important photomicrographic proofs of
attachment, proliferation and invasion. Such rapid attachment,
proliferation, and invasion is also why studies on “invisible”
microscopic endometriosis* have not found these important
initiating steps.

Because reflux menstruation can’t explain all sites of occur-
rence of disease, endometriosis may have multiple other path-
ogenetic origins.

Modern Thinking

A more modern theory of the origin of endometriosis would
embrace current knowledge of the disease, including the follow-
ing known proven facts, which directly oppose the precepts of
the theory of reflux menstruation, as well as those of vascular or
lymphatic spread:

¢ Endometriosis is not identical to endometrium, but differs
in dozens of fundamental and profound ways.! Endo-

metriosis therefore cannot be an autotransplant as
predicted by Sampson’s theory, because autotransplants
remain similar or identical to the eutopic tissue of origin.

* The initial attachment of refluxed endometrium to the
peritoneum and secondary proliferation and invasion of
these cells hasn’t been demonstrated by photomicrography
in biopsies taken from human females. Regardless of how
short a time attachment, proliferation, and invasion may
span, the billions of instances of this occurrence guarantee
that such evidence should exist by now. Because such
photographic proof would be simple to obtain, the lack of
such photographs is the most concrete evidence against
the theory of reflux menstruation.

e The most common site of involvement is the cul-de-sac,
not the ovaries, as originally suggested by Sampson, but
endometriosis can occur in remote locations outside the
peritoneal cavity, as well as in males.

* Endometriosis seems to be positionally static, sometimes
locally invasive with surrounding fibromuscular metaplasia,
but there is no evidence of progressive geographic spread
throughout the pelvis with advancing age, as Sampson’s
theory would predict. Most untreated women do not have
surgically proven progression of disease. The age-related
evolution in color appearance of endometriosis may
spuriously give the impression of disease spread if early,
subtle disease was not recognized.

* Endometriosis occurs in consistent patterns in the pelvis,
intestines, and diaphragm, not in a random distribution.

* The cure rate by conservative excision is greater than 50%
per surgery, not 0% as predicted by Sampson’s theory.
Cure is more difficult in teenagers and in women with
widespread disease.

e If recurrent endometriosis is found after excision, it is
virtually always superficial, with fewer areas of pelvic or
intestinal involvement.

* Endometriosis is only very rarely associated with miillerian
defects, which would theoretically facilitate reflux
menstruation.

* Pulmonary endometriosis is extremely rare, as are coexisting
cardiac atrioventricular septal defects. Hematogenous spread
of endometriosis would require a high prevalence of either
or both of these pathologic entities, so hematogenous
spread through the uterine veins can be ruled out as a
major origin of disease.

* Lymphatic endometriosis is extremely rare, effectively
ruling out lymphatic spread of disease.

In the vacuum left after discarding reflux menstruation,
hematogenous spread, and lymphatic spread as theories of
origin of endometriosis, coelomic metaplasia of embryologically
patterned mesenchyme and epithelium or embryologically
patterned rests emerges as the leading candidate for the origin
of endometriosis. At the moment of conception, polygenic,
environmental, and chance factors combine to result in embry-
ologically patterned tracts of tissue being laid down between
6 and 8 weeks of embryogenesis. These tracts of tissue generally
follow the pathways of normal organogenesis of the female pelvic
organs across the posterior coelomic cavity, but can be found
elsewhere in the body, depending on defects of differentiation
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and migration that may occur in the tiny volume of the embryo.
Incomplete dedifferentiation of the miillerian tract in males sets
the stage for later occurrence of disease in the bladder or
prostate of elderly males undergoing estrogen therapy for
palliation of symptoms due to metastatic prostate cancer. In
females, these embryologically patterned tracts either already
contain endometriosis or consist of substrate, which may undergo
metaplasia into endometriosis and the associated fibromuscular
metaplasia, which can be seen when the disease involves paren-
chymal structures such as the uterosacral ligaments, intestine,
or bladder. These tracts are most commonly found within the
posterior pelvic peritoneum because that is the main migratory
pathway of organogenesis, but undifferentiated substrate may
extend more deeply. It is possible that when ovarian production
of estrogen begins at pubarche, these tracts exhibit varying
degrees of biologic response, depending on the potentialities
imparted during embryogenesis.

Early endometriosis in teenagers can be colorless because
capillaries are not prominent. Individual glands, however, are
readily visible to the trained surgeon’s eye, appearing like specks
of tapioca. The glandular elements of endometriosis secrete a
paracrine substance that may cause an inflammatory response in
surrounding tissue and destabilize adjacent capillaries, resulting
in local fibrosis and occasional hemorrhage. Underlying fibro-
muscular metaplasia may occur either as a result of this paracrine
secretion or because of hormonal stimulation of mesenchymal
substrate. With the passage of time, surrounding fibrosis may
give a whitish or yellowish appearance to the disease, and fibro-
muscular metaplasia will result in whitish nodularity. Because
glands do not bleed and not all endometriotic lesions are
well-vascularized, hemorrhage is not a consistent histologic or
morphologic feature of endometriosis, even in the presence of
advanced angiogenesis or invasive disease. Blood is not a product
of the glands and stroma of endometriosis, but comes from
blood vessels, so it is somewhat incorrect to say that endo-
metriosis bleeds. In some older patients with more biologically
active disease or leakage of chocolate fluid from endometrioma
cysts, a dark, hemorrhagic component may seem more apparent,
although a fibrotic component may still prevail. This age-related
evolution in color appearance of the disease is largely due to
reactive changes surrounding areas of active endometriosis.
These changes, such as fibrosis, hemorrhage, and fibromuscular
metaplasia, are sequelae of endometriosis. Older patients do not
have more areas of pelvic involvement, and most untreated
patients do not have progression of disease between surgical
investigations. Most women will have developed their lifetime
load of endometriosis by their early twenties, with ongoing fibro-
muscular metaplasia or enlargement of ovarian endometrioma
cysts occurring in a minority.

This modern theory of origin predicts exactly what is seen
after surgical excision. If all embryologically patterned tracts of
tissue have changed into endometriosis, as has usually occurred
by the mid-twenties, removal of these tracts can cure the
disease. If some tracts have not undergone metaplasia, as might
be the case in teenagers, these tracts might escape excision
because there is no distinguishing characteristic that would
allow the surgeon to identify them for removal. In such cases,
a certain rate of recurrence might be expected, especially in
women who had undergone excision as teenagers, although the

FEndometriosis

amount of disease at reoperation is typically less than that found
at the initial surgery. After excision in some patients, miillerian-
directed epithelial growth factors associated with tissue healing
may allow metaplastic formation of superficial deposits of endo-
metriosis around the margins of an excised area or, rarely, in the
center of an excised area.

SYMPTOMS

The symptoms associated with endometriosis are pain and infer-
tility, pain being the more common and more specific symptom.
Although endometriosis may be the most common cause of
pelvic pain seen by gynecologists, not all pain or infertility in
women with endometriosis is necessarily due to the disease.
Less common causes of pelvic pain include other diseases of the
uterus, tubes, or ovaries; intestinal diseases; urologic processes;
muscular syndromes of the pelvis or abdominal wall; and pelvic
or abdominal adhesions. Given the widespread distribution of
estrogen and progesterone receptors throughout the body, some
of these other nongynecologic causes of pain may also exhibit
aggravation before or during menses. Accurate diagnosis of pain
specifically due to endometriosis and prediction of the patient’s
prognosis after treatment are both made more difficult by this
lack of exact correlation of symptoms with the disease. None-
theless, women with endometriosis can exhibit consistent
patterns of symptoms highly suggestive of the disease because
the sites of disease can produce characteristic symptoms.

Dysmenorrhea

Dysmenorrhea refers to painful menses and is often the first
symptom of endometriosis. A common history in women with
endometriosis is the memory of severe pain with menses from
an early age, frequently from menarche or even before. The
term immediately brings to mind uterine cramping as the proto-
typical characteristic of dysmenorrhea. However, clinicians must
be cautious about blaming the uterus for all pain during menses.
Pain during menses could be due either to uterine cramps or to
simultaneous occurrence of menstrually timed aggravation of
nonuterine pain, including endometriosis. Dysmenorrhea is there-
fore a common but somewhat nonspecific symptom associated
with endometriosis. Both endometriosis pain and uterine pain
can radiate into the sacral region, whereas uterine pain can
radiate up to the umbilicus and into the upper anterior thighs.

Nonmenstrual Pelvic Pain

Menstrual pain can worsen in severity and duration over several
years and may eventually begin to occur in the luteal phase of
the ovarian hormonal cycle, before menses begins. The pain may
cause absence from school for up to several days each month,
and sport or social activity may be curtailed due to the pain. The
pain frequently is trivialized by family and friends as “just
cramps” even though it is not necessarily directly associated
with menses, and the patient is encouraged to “just deal with it”
as part of being a woman. The patient may be seen as somewhat
of a malingerer, especially if seen by a physician who finds
nothing apparently wrong on abdominal examination or diag-
nostic imaging scan. This trivialization of the patient’s pain by
family, friends, and medical practitioners leads to a delay in
diagnosis of 10 to 15 years in many cases.
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By late teenage years, the patient may be aware of a sharp
character of the pain and may use adjectives such as “stinging,”
“burning,” or “knifelike” to describe the pain. When describing
her pain, the patient may clench a fist as if holding an invisible
knife and stab at her pelvis or make a twisting thrust of the
unseen blade toward the interviewer. The pain can eventually
begin around the time of ovulation, in which case it may be
diagnosed as simple ovulation pain, and may increase in severity
as the menstrual flow approaches. During menses, the pain can
be greatly aggravated; some patients may also be able to dis-
criminate the occurrence of uterine cramping on top of pain that
began before the flow. The pain may abate after menses, although
some patients may still be aware of pain at a lower level even
during the “good” times of the monthly cycle.

Dyspareunia, Dyschezia

Endometriosis is most commonly found in the cul-de-sac, medial
broad ligaments, and uterosacral ligaments (Table 13-1), where
it can cause speciﬁc and consistent symptoms. These common
areas of involvement are located immediately adjacent to both
the end of the vagina and the rectum. Accordingly, any physical
stimulation to these diseased areas can be painful. Endometriosis
of the cul-de-sac and uterosacral ligaments will frequently be
associated with dyspareunia and painful bowel movements
during menses because these actions will mechanically impact
on the disease.

Obliteration of the cul-de-sac occurs when the rectum is
adherent across the posterior cervix or lower uterine segment
with simultaneous adherence to the uterosacral ligaments. This
signifies invasive disease of the uterosacral ligaments, cul-de-sac,
and usually the anterior wall of the rectum. Sacral back pain,
rectal pain, rectal pain with flatus or intercourse, rectal pain with
sitting, and painful bowel movements throughout the month are

Pelvic Site

Number (Frequency) of Involvement

1521 (71.9%
1038 (49.1%

Cul-de-sac

Left broad ligament

( )

( )
Left uterosacral ligament 878 (41.5%)
Right broad ligament 871 (41.2%)
Right uterosacral ligament 795 (37.6%)
Bladder 600 (28.4%)
Left ovary 233 (11.0%)
Right ovary 209 (9.9%)
Left fallopian tube 134 (6.3%)
Right fallopian tube 0 (4.3%
Left round ligament 9 (2.3%)
Right round ligament 7 (1.3%)

*Treated at the Endometriosis Treatment Program at St. Charles Medical Center, Bend, OR.
476 patients with obliteration of the cul-de-sac or Stage IV disease have been excluded
because most patients do not have such disease and most clinicians will not commonly
encounter such disease.

characteristic symptoms of obliteration of the cul-de-sac. Many
patients describe rectal pain with vaginal intercourse. Because
intestinal endometriosis rarely penetrates to the mucosa, cyclic
rectal bleeding is an uncommon sign, even with significant bowel
wall involvement.

Lateral Pelvic Pain

Endometrioma cysts of the ovaries can cause chronic ipsilateral
pain and fullness due to swelling of the cyst. Intermittent
sharper exacerbations of pain may occur, with leakage of cyst
contents. Such leakage can cause pain that can last for several
days and can initially mimic an acute abdominal emergency.
Superficial endometriosis of the ovarian cortex appears to be
asymptomatic. Periovarian adhesions due to endometriosis can
contribute to lateral pain because an ovarian cyst of any type can
increase in size and place traction on such adhesions. This pulls
on the peritoneum where the adhesion inserts and can result
in pain.

Pain caused by invasive disease of a uterosacral ligament can
occasionally radiate into the back or upper posterior thigh. Endo-
metriosis of the pelvic sidewalls or lateral to the sigmoid colon
or cecum near either pelvic brim can also cause ipsilateral pain.
Endometriosis invading from the peritoneum to involve the
sciatic or obturator nerve can cause pain or motor dysfunction in
the distribution of those nerves, especially during menses.

Constriction of a ureter occurring due to entrapping fibrosis
extending from a large uterosacral ligament nodule can cause
both ipsilateral low pelvic pain as well as ipsilateral renal or
ureteral colic. Actual invasion of the ureter by endometriosis is
rare. When the constriction occurs slowly over the course of
several years, ureteric symptoms may be absent, even when the
ipsilateral kidney is destroyed by ureteral obstruction. When an
endometrioma cyst compresses a ureter or when the ureter is
constricted by surrounding fibrosis or invaded by endometriosis,
cyclic stricture of the ureter may occur, especially in the luteal or
menstrual phase of the cycle. This can produce cyclic symptoms
of ureteral obstruction such as flank pain and backache.

Lower Back Pain

Endometriosis of the uterosacral ligaments may radiate pain into
the lower back, especially if invasive disease or obliteration of
the cul-de-sac is present. Uterine pain can also radiate to this
area.

Bladder Pain, Frequency, Dysuria

Superficial lesions of the bladder peritoneum are usually
asymptomatic. Lesions invading the muscularis may cause
symptoms of dysuria and urgency throughout the month, with
some perimenstrual aggravation of pain. Because the bladder
mucosa is rarely involved, hematuria is rare. Occasionally,
frequency and urgency seem to be the result of irritation of the
pelvic plexus by invasive disease of the uterosacral ligaments.
Interstitial cystitis can cause bladder pain, and this can worsen
during menses also, contributing some confusion to the case of
a woman with bladder pain.

Irregular Vaginal Bleeding
Although it is said that irregular or heavy menses may occur
with increased frequency among women with endometriosis, this
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is a very nonspecific multifactorial symptom that contributes
little or nothing to the diagnosis. Vaginal endometriosis occurs
in the posterior fornix, and this can bleed perimenstrually or
after hysterectomy. Vaginal endometriosis represents extension
of invasive endometriosis of a uterosacral ligament or of a rectal
nodule associated with obliteration of the cul-de-sac.

Partial Bowel Obstruction

Symptoms of partial bowel obstruction during menses occur
almost exclusively with nodular disease of the ileum. With pro-
gression of the nodularity and ileal distortion, partial obstructive
symptoms are possible throughout the month. Symptoms of
partial obstruction due to colonic endometriosis are rare due
to the larger diameter of the large intestine. Complete bowel
obstruction due to endometriosis almost never occurs.

Irritable Bowel Syndrome

Nodular disease of the large or small bowel may be associated
with alternating constipation and diarrhea, bloating, or intestinal
cramping. Peritoneal endometriosis without bowel involvement
can also cause irritable bowel symptoms, apparently because the
bowel can be irritated by laying against these endometriotic
areas or irritated by the increased volume of reactive peritoneal
fluid that can be associated with endometriosis.

Perimenstrual Chest and Shoulder Pain

Diaphragmatic endometriosis is rare and occurs most frequently
on the right hemidiaphragm. Ipsilateral chest and shoulder pain
during or just before menses is a common symptom. This pain
can sometimes radiate into the neck or down the arm and can
be described as resembling a muscular ache. Some patients
may progress to suffer symptoms all month long, with severe
menstrual aggravation of pain. Occasionally a patient may need
to sleep in a sitting position to relieve the pain.

Abdominal Wall Pain

Umbilical endometriosis presents as a small darkly hemorrhagic
nodule located usually in the inferior midline of the umbilicus.
Pain and swelling may occur during menses, occasionally
associated with a slight bloody discharge from the umbilicus.

Scar endometriosis occurs most commonly after cesarean
sections, but can also be found after hysterectomy. A rare and
specialized form of scar endometriosis has occurred after pre-
natal diagnostic amniocentesis. Scar endometriosis manifests as
a slowly growing lump, which may enlarge slightly and become
more painful during menses.

Inguinal endometriosis arises from nodular endometriosis of
the round ligament as it traverses the inguinal canal, causing a
tender lump most commonly found overlying the right pubic
ramus, which may be more painful and slightly larger during
menses. This lesion is one of the earliest types reported, probably
because it was so obvious on examination and presented an easy
surgical target.

Nonpelvic Pain

With increasingly deranged differentiation and migration of
miillerian tract derivatives during embryogenesis, endometriosis
can be found outside the abdominal cavity, with pain as a result.
Endometriosis has been reported to involve the posterior thigh,
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posterior knee, left neck, brain, cauda equina, thorax, and liver
in females and the bladder and prostate in elderly males under-
going estrogen therapy for palliation of metastatic prostate
cancer.

Asymptomatic Endometriosis

Apparently asymptomatic endometriosis may be diagnosed during
pelvic surgery done for other reasons, such as tubal sterilizations.
After removal of such “asymptomatic” disease, some previously
“asymptomatic” patients may realize for the first time in their
lives that they were, in fact, symptomatic. The visual appear-
ance of endometriosis does not guarantee whether the disease
is symptomatic or not. Disease with a subtle morphology may
hurt, whereas disease with a spectacular morphology may not.

Infertility
Fecundity is decreased in women with endometriosis compared
to age-matched women without endometriosis. Although fertility
may be lower because of endometriosis, it is not eliminated. Even
women with untreated severe disease may become pregnant,
although success takes longer. When a patient has unsuccessfully
attempted pregnancy for 2 years or more, this may indicate
some other cause of infertility besides endometriosis, especially
if superficial disease is present. Therefore, in women with long-
standing infertility, treatment directed at endometriosis will be
less successful because this group of women will be more likely
to have some other cause of infertility. Important among the
other causes of infertility among women with endometriosis is
the age-related decline in fertility of both females and males.
Many women with infertility due to endometriosis also suffer
from pain. Rarely will a patient present only with the symptom
of infertility. After successful treatment of their disease, how-
ever, some of these “pain-free” infertile women will realize that
they actually were having pain as well; the pain was thought to
be low-level or “normal.”

DIAGNOSIS

Because endometriosis is the most common cause of pelvic pain
in reproductive-age women, it should always lead the list of
differential diagnoses. A presumptive diagnosis of endometriosis
can be made in most patients on the basis of a characteristic
history of pain and characteristic findings on pelvic examination.
Abdominal examination is rarely helpful, although occasionally a
large ovarian cyst will be palpated, or nonspecific direct tender-
ness in the lower quadrants will be present. Leakage of an ovarian
endometrioma can be associated with symptoms of an acute
abdomen initially, with clearing of the pain spontaneously over
several days.

Pelvic Examination

The pelvic examination is important both for the diagnosis of
endometriosis as well as for prediction of the likelihood of pain
relief following surgical treatment. Given the ubiquitous nature
of the disease, gynecologists in training must first become expert
in mastering the pelvic examination as it relates to endometriosis,
then later worry about the examination as it relates to less
common entities such as pelvic infection, ovarian cysts, pelvic
adhesions, uterine retroversion, and uterine enlargement.
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The external genital examination will rarely yield any useful
information contributing to the diagnosis of endometriosis,
although rare cases of endometriosis of an episiotomy scar will
be manifest as a tender lump, which is occasionally discolored
by underlying hemorrhage and which is more obvious with
menses.

Speculum examination of the cervix may reveal hemorrhagic
spots less than 3 mm in diameter located within the squamous
epithelium. Occasionally there may be a droplet of blood on the
epithelial surface adjacent to the spot (Fig. 13-1). This may be
cervical endometriosis, although biopsy is the only way to be
sure. The speculum should also be directed posteriorly to
examine the posterior vaginal fornix. Often, cases of nodular
endometriosis of the uterosacral ligaments or cul-de-sac that are
invading the vagina are missed because the speculum is used
only to examine the cervix, and the posterior blade hides the
lesion. Endometriosis of the posterior fornix may have several
morphologies, including subtle epithelial piling (see Fig. 13-1),
small bluish cysts, and red hemorrhagic fleshy lesions.

Manual pelvic examination for endometriosis should focus on
four specific areas: the uterus, the left and right uterosacral liga-
ments, and the cul-de-sac. Although endometriosis uncommonly
involves the uterus, the uterus may still be an important cause
of pain unrelated to endometriosis. During bimanual palpation
of the uterus, the size, shape, position, and consistency should of
course be noted. However, one of the most important things the
examiner can do is to gently squeeze the uterus between the
fingers of the external and internal hands to see what degree of
tenderness might be present and whether this reproduces any
component of the patient’s pain. When the uterus is retroverted,
it is almost impossible to determine if it might be a source of
pain because only its posterior wall can be palpated through the
cul-de-sac. Any tenderness ascribed to the uterus when uterine
retroversion is present could be caused either by the uterus or
by cul-de-sac endometriosis.

After examining the uterus, ovarian enlargement and tender-
ness should be sought. Normal ovaries are not always palpable.
Enlarged ovaries are easier to detect but not always discretely
because the adhesive process associated with advanced cases
of endometriosis may cause the uterus and enlarged ovaries to
move as one indistinct mass.

The examiner’s attention should now shift to the most
important part of the examination: gentle palpation of the cul-
de-sac and uterosacral ligaments. These are among the areas
most commonly involved by disease, and these areas can be
easily reached by most physicians during examination, although
the length of the examining physician’s fingers becomes an
important limiting factor. The external examining hand will not
be helpful in detecting positive findings in these commonly
involved areas because the external hand cannot press deeply
enough to reach the posterior pelvis. Also, discomfort associated
with attempting this deep palpatory maneuver with the external
hand will mask positive findings. Therefore, the cul-de-sac and
both uterosacral ligaments should be examined only with the
examiner’s internal fingers, without any use of the external
examining hand. Each of these three areas should be gently
palpated or stroked while watching the patient’s face. A normal
pelvic examination should not provoke pain. If the patient’s face
winces, or if she arches her back or pushes away from the end

Figure 13-1 Endometriosis of the vagina occurs in the posterior
fornix and represents extension of nodular disease of a uterosacral
ligament or a rectal nodule. Such disease can be easily seen if the
speculum is directed toward the fornix. Some lesions are hemorrhagic.
Other lesions, such as this one, may be manifest as epithelial piling
without hemorrhage. Notice the superficial cervical endometriosis, which
appears to be asymptomatic.

of the table, these are positive findings suggestive of endo-
metriosis. Extremely rarely the anterior vaginal wall may have
nodularity and tenderness, which is an indication of invasive
disease of the trigone region of the bladder. Nodularity in any of
these areas should be noted, and the patient should be asked if
palpation of each particular site reproduces any symptoms. This
clinical pain mapping is helpful because nodularity, tenderness
on examination, and reproduction of symptoms by examination
are findings predictive of a better prognosis following surgical
removal of endometriosis in these areas.’

Some patients cannot describe their pain succinctly and
may have equivocal or no findings on pelvic examination. These
patients may have some other reason for pain besides endo-
metriosis and the prognosis for pain relief following treatment
for endometriosis is low.

Diagnostic Tests

The morphological manifestations of endometriosis are most
frequently rather two-dimensional with little invasion or three-
dimensional volume. Ultrasound, magnetic resonance imaging
(MRI) or computed tomography scans are therefore negative in
most cases but may be helpful in obese patients, who are diffi-
cult to examine, or if a uterine component of pain is present. If
a patient has uterine symptoms, an abnormal uterine scan, and
has completed her child-bearing, hysterectomy may be a rational
treatment option.

Because intestinal endometriosis rarely penetrates from the
seromuscular layer through to the mucosa, intestinal barium
studies and colonoscopy are notoriously negative in all but the
most advanced cases. Advanced cases of obliteration of the cul-
de-sac with involvement of the anterior rectal wall may be
suggested by MRI or rectal ultrasound, but symptoms and pelvic
examination will have already suggested the presence of such
disease even if scans are not performed. When lesser degrees of
nodularity and tenderness are found on pelvic examination,
imaging scans will usually be negative.
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Endometriosis of the urinary tract will not always be found
on scans either. Like intestinal endometriosis, bladder disease
beginning on the peritoneum rarely penetrates through to the
mucosa, so cystoscopy is rarely positive. Constriction of one or
both ureters may be identified by imaging tests in patients with
suggestive symptoms, with silent loss of renal function identified
in extreme cases.

Ovarian enlargement may be undetectable by pelvic exami-
nation in some patients, either due to obesity interfering with
the accuracy of the examination or because ovarian size is still
below the threshold of clinical detection by the individual
examiner. Imaging scans can arrive at an accurate assessment of
solid and cystic portions of the ovary, the diameter of a cyst, the
thickness of the wall of the cyst, and the consistency of the fluid
contents. Ovaries involved by endometrioma cysts are frequently
described as “complex” on scans because they have a solid
component, which can represent normal ovarian tissue, and a
cystic component, which is thick walled and filled with hyper-
echogenic fluid representing old thick bloody (“chocolate”) fluid.
Hemorrhagic corpora lutea may have a similar imaging signature.
Although peritoneal fluid volume can be increased with endo-
metriosis, frank ascites is uncommon. Findings suggestive of
ovarian malignancy include thick-walled septations of cysts,
internal or external excrescences, and associated ascites.

In the uncommon instance when diagnostic imaging is positive
or extremely suggestive of endometriosis, the patient’s symptoms
and findings on pelvic examination are frequently flagrant, and
the correct diagnosis of endometriosis will be obvious at surgery.
When imaging is negative but disease exists, the findings will
also be obvious to the trained surgeon’s eye. Surgical investi-
gation is thus more accurate than any scan. Positive scans focus
attention on their findings, and other areas of disease not
identified by scanning can be overlooked during surgery. For
example, an ovarian endometrioma cyst will be easily identified
on imaging scans, and the surgeon may focus only on its removal
during surgery, leaving other areas of endometriosis behind.
Negative scans do not guarantee absence of pathology and should
not be used to ignore a patient’s complaints. The patient’s pain
is the most important factor in the decision to treat, and the
pelvic examination is usually more helpful than any scan.

The CA 125 level may be elevated or normal with endo-
metriosis. This test may also be elevated or normal with a
variety of other gynecologic pathologies, including adhesions,
adenomyosis, leiomyomata, ovarian cancer, or unknown causes.
For these reasons, the CA 125 test lacks the sensitivity and
specificity that would make it a useful test for diagnosing
endometriosis.

Surgical Diagnosis

Surgery is the most accurate measure of the sites of and extent
of involvement and is most commonly done by laparoscopy. The
visual appearances possible with endometriosis are protean, the
spectrum ranging from the extremely subtle to the spectacular.
All visual manifestations may be present in a single patient.
Errors of diagnosis can be made at either end of this morpho-
logic spectrum. Invisible microscopic endometriosis has not
been proven to be a concern in diagnosis, treatment, prognosis,
or recurrence.’ The incidence of unanticipated endometriosis
existing in apparently visually normal peritoneum is directly
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Rights were not granted to include this table in electronic media.
Please refer to the printed publication.

From Redwine DB: Invisible microscopic endometriosis: a review. Gynecol Obstet Invest
2003;55:63-67.

related to magnification used during surgical inspection and
can be effectively reduced to almost zero with near-contact
laparoscopy (Table 13-2).

There is a premium on accurate identification of early forms
of the disease, because failure to identify extant disease will
give the spurious impression of the development of new disease
or of progressive geographic spread if previously unidentified
subtle disease has become more obvious by the time surgery
is done.®

Women in the teenage years may have disease that is
extremely subtle and colorless, sometimes with adjacent clear
papules, which appear to be localized collections of glandular
secretions either on or just beneath the peritoneal surface
(Figs. 13-2 and 13-3). Close examination with the tip of the
laparoscope within 1 cm of the pelvic surfaces will disclose indi-
vidual gland/stroma complexes of endometriosis without sur-
rounding hemorrhage or fibrosis. These findings may be missed
if only panoramic viewing of the pelvis is performed. In some
patients the disease is stable in appearance over the patient’s

Figure 13-2 Subtle endometriosis of the right uterosacral ligament in
a young woman. Individual gland/stroma complexes of endometriosis
are seen (black arrows). These colorless, clear, macular lesions secrete
a paracrine substance, which may remain trapped beneath the peritoneal
surface, although occasionally clear papules (white arrow) may be
present, which appear to be extrusion of secretions trapped under a
monolayer of peritoneum.
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Figure 13-3 With the passage of time, these subtle lesions of the left
broad ligament are associated with increased clear papular change,
faint whitish fibrosis, and beginning angiogenesis but no hemorrhagic
change.

symptomatic lifetime; in others, the predetermined biologic
potential of the disease will result in reactive sequelae, which
can change the morphology of the disease over time.

With the passage of time, the paracrine secretions of endo-
metriosis may cause superficial peritoneal fibrosis surrounding
the lesions, with a resultant whitish coloration. If the paracrine
secretions destabilize adjacent capillaries, a hemorrhagic appear-
ance may be associated with the disease, resulting in either a
reddish or blackish hue adjacent to the disease (Figs. 13-4 and
13-5). Occasionally the paracrine secretions can stimulate angio-
genesis, and some lesions may be associated with adjacent or
overlying obvious (Fig. 13-6) or subtle (Fig. 13-7) neovascularity.
Particularly active lesions will continue to incite reactive fibrosis,
and the scarring over the active lesion will become thicker as
well as whitish or yellowish and will obscure visualization of
the gland/stroma complexes, which may formerly have been

Figure 13-5 With the passage of time, further hemorrhage and
fibrosis may occur. A hemorrhagic area of the right cul-de-sac (small box)
is seen on magnification to lie adjacent to a clear macule of
endometriosis (large box) and may contain a gland/stroma complex of
endometriosis obscured beneath the hemorrhage. The base of the right
uterosacral ligament demonstrates thickening of whitish fibrosis and
entrapment of old dark blood between the arrowheads.

visible. This is the well-known morphology of “burned-in” endo-
metriosis (Fig. 13-8). This formerly was termed burned-out
endometriosis, a term that erroneously implied to several
generations of gynecologists that no active disease was present,
when actually very active disease has simply been buried under
thick, reactive fibrosis. Classic “black powderburn” lesions tend
to be most common in women after age 30. Biopsy of such
lesions may simply return old hemorrhage, because the endo-
metriosis responsible for provoking the bleeding may be some
distance away. With further passage of time, pelvic areas
predestined to undergo fibromuscular metaplasia will do so,
leading to an increased volume of disease.

The uterus can occasionally be involved by endometriosis
(Fig. 13-9), and this represents a clinical problem of diagnosis

Figure 13-4 Subtle lesions of endometriosis (black arrows) of the
right bladder peritoneum with adjacent dark hemorrhage. Faint whitish
fibrosis is forming within the peritoneum, slightly obscuring the
retroperitoneal vascular pattern. Angiogenesis is beginning, evidenced by
a tiny capillary loop (white arrowhead).

Figure 13-6 This endometriosis of the cul-de-sac exhibits thicker
fibrosis and advanced angiogenesis, which some lesions display
over time. The individual gland/stroma complexes of endometriosis
are now largely hidden beneath the increasing fiboromuscular
metaplasia.
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Figure 13-7 Advanced invasive disease can exist with little or no
hemorrhagic changes. This patient has partial obliteration of the cul-de-
sac, with the rectum (arrow) tented up to the right uterosacral ligament.
The right ovary and fimbriated end of the tube are also adherent to and
obscure this area (circle). Invasive disease of the uterosacral ligament
and anterior rectal wall is present without any hemorrhagic change,
although mild neovascularity overlies the entire region.

that is distinctly different from peritoneal disease. Whereas
normal peritoneum is transparent and underlying disease can be
separated from identifiable normal surrounding structures, the
uterus is opaque. Endometriosis on the serosa may be isolated or
may signify the underlying presence of invasive disease of the
myometrium, which cannot be easily distinguished or separated
from normal uterine tissue.

Fibromuscular metaplasia is most common in parenchymal
structures, such as the uterosacral ligaments (Fig. 13-10) or the
muscularis of the bladder or bowel (Figs. 13-11 and 13-12),
in which case the morphology at surgery will be nodular and the
histologic picture will be adenomyotic. The age-related evolution
in color appearance of endometriosis can give the spurious
impression that new disease is appearing.

Figure 13-9 The uterus is infrequently involved by endometriosis,
most commonly on its posterior surface. The disease can be manifest
as subserosal collections of dark blood associated with unseen
gland/stroma complexes, sometimes with impressive neovascular
changes.

Not all peritoneal epithelial changes are due to endo-
metriosis. Laser vaporization can leave behind flecks of carbon
as well as treatment granulomas, which overlie incompletely
treated endometriosis (Fig. 13-13). Carbon deposits can induce
a foreign body giant cell reaction, which can be a new source
of pain. Carbon may mimic old hemorrhage associated with
endometriosis, but its chief contribution to the diagnosis of
endometriosis is the possibility that incompletely treated endo-
metriosis lies beneath it. Laser vaporization can also cause
superficial adhesions overlying incompletely treated endo-
metriosis (Figs. 13-14 and 13-15).

All pelvic and intestinal areas involved by endometriosis can
be visualized by a laparoscope inserted through an umbilical
port. Occasionally atraumatic graspers may be helpful in

Figure 13-8 This powderburn lesion of the left broad ligament overlies
the path of the left ureter (asterisk). Black hemorrhagic changes are
present both in the center of the dense yellow-white fibrosis as well as at
its edge. The most active disease is buried in the center of the yellowish
fibrotic nodule. When the fibrosis eventually completely obscures the
hemorrhagic component, the malapropism “burned out” disease might
be applied, instead of the correct term of “burned in” disease.

Figure 13-10 The right uterosacral ligament (black arrow) is involved
by invasive endometriosis manifest as a yellowish nodule with no
associated hemorrhage. The normal rectum (white arrow) is slightly
tethered to this nodule, which will histologically show fibromuscular
tissue surrounding gland/stroma complexes of endometriosis. A small
right ovarian cyst (asterisk) is also adherent to this region.
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Figure 13-11 Obliteration of the cul-de-sac. The normal rectum (white
arrow) can be seen to lead to a portion of the rectum which is rounded
in appearance (black arrow) and adherent to both uterosacral ligaments.
The ovaries are also adherent to their ipsilateral uterosacral ligaments.
When the wall of the rectum is rounded, the muscularis is involved by
significant endometriosis and some type of rectal surgery will be
necessary to ensure complete removal of all invasive disease.

Figure 13-14 This patient underwent laser vaporization of
endometriosis performed by an experienced surgeon. At second-look
laparoscopy, persistent superficial endometriosis was present, as well as
filmy adhesions induced by laser therapy.

Figure 13-12 The normal rectum (asterisk) leads into a small rectal
nodule which is fused with a retroperitoneal nodule extending from the
adjacent right uterosacral ligament (RUSL). Nearby, areas of active
endometriosis in the cul-de-sac are associated with peritoneal scarring
and retraction.

Figure 13-13 Laser vaporization can leave behind abnormalities that
can be confused with endometriosis. Discrete flecks of carbon are usually
easily distinguished from hemorrhage because of their dark black color with
sharp borders. The white papular lesions are composed of a combination
of incompletely treated endometriosis and foreign body giant cell reaction.

Figure 13-15 Photomicroscopy of the lesion seen in Figure 13-14.
Superficial filmy adhesions with slight vascularity (arrow) were present
over untreated superficial endometriosis (asterisk).

examining the ileum or redundant sigmoid colon loops, because
even large nodules can be initially hidden (Fig. 13-16). Disease
of the ileum can be superficial, in which case it is distributed
linearly along the antimesenteric aspect of the ileal wall, or
invasive and nodular (Fig. 13-17), in which case symptoms of
obstruction may be present. Endometriosis of the appendix is
often manifest as a white fibrotic area, which may curl the
appendix upon itself so that it cannot be straightened out
(Fig. 13-18). Disease of the cecum is rare and is frequently
located near the base of the appendix (Fig. 13-19).

Symptomatic endometriosis of the diaphragm usually
involves the posterior diaphragm and is not always visible with a
laparoscope inserted through an umbilical port but is always
visible through a second small-diameter laparoscope inserted
beneath the right costal margin (Fig. 13-20).
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Figure 13-16 A large nodule of endometriosis of the sigmoid colon (within the white bracket) is displayed by
suspending the bowel with an atraumatic grasper. This lesion was not visible when the sigmoid was in its normal
position and appears slightly smaller due to foreshortening caused by the position of the bowel in the frame.

Figure 13-17 A large obstructing nodule of ileal endometriosis is Figure 13-18 Endometriosis of the appendix is usually asymptomatic
seen (within the black circle). The graspers at the upper left of the and frequently subtle. It is almost always manifest as whitish fibrosis
frame are in the vicinity of the ileocecal valve. The last portion of the (arrow), which curls the appendix toward the fibrosis. Hemorrhagic
normal distal ileum is marked by an asterisk. This patient lost change or neovascularity is rarely present.

25 pounds in 4 months due to symptoms of intestinal obstruction and
was treated by segmental resection and anastomosis.

Figure 13-19 The center of a cecal nodule of endometriosis is Figure 13-20 Symptomatic endometriosis of the diaphragm is located

marked by the asterisk. There is slight nodularity of the bowel wall with along the posterior edge of the diaphragm and cannot always be seen

some puckering and surrounding minimal neovascularity. with a laparoscope inserted through an umbilical port. This view was
obtained through a 5-mm laparoscope inserted beneath the right costal 169
margin and passed over the liver. -
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Quantifying the extent of endometriosis at surgery is
problematic. The revised American Fertility Society (now called
the American Society for Reproductive Medicine) classification
system’ of endometriosis is commonly used, but this system
has limitations for measuring disease extent for the following
reasons: Most of the available points score for adhesions rather
than endometriosis. Of the endometriosis component of this
system, most of the points are awarded the ovaries, which are
not the most common site of involvement. The peritoneal
surfaces of the posterior pelvis are the most common sites of
involvement, but peritoneal disease is accorded only 10 points
(4 points for superficial disease and 6 points for deep disease).
No points are allowed for intestinal disease or disease in distant
sites. Multiple manifestations of disease may produce the same
point total, and there are over 100,000 possible combinations in
which points can be scored.

Pelvic mapping of individual pelvic or intestinal sites of
involvement is a more accurate measure of disease extent and is
easier to apply than measuring the diameter of each implant and
adding the results to obtain a total additive diameter of the
implants.

TREATMENT

Because fecundity is not improved by medical therapy in
women with endometriosis-associated infertility and no medical
therapy eradicates endometriosis, the only indication for medical
treatment of endometriosis is for temporary relief of pain
symptoms. Medical therapy is contraindicated in women with
endometriosis-associated infertility. These patients are better
served by advanced reproductive technology techniques or by
surgery. Traditional medical therapies have aimed at producing
states of pseudopregnancy or pseudomenopause, with resultant
amenorrhea. These hormonal states induced by medical treat-
ment were originally thought to physically eradicate endometriosis
because for decades it had been erroneously thought that
pregnancy and menopause physically eradicate the disease.

Pseudopregnancy Therapy

Because some early studies identified a relatively high percentage
of nulliparous women among endometriosis patients, it was
concluded that pregnancy protected against the occurrence of
the disease and could, in fact, cure endometriosis by a cytocidal
toxic effect called necrobiosis. When oral contraceptive steroids
were developed in the early 1960s, they were adopted as treat-
ment for endometriosis because the estrogen/progestin mix
within the birth control pills was thought to mimic the alleged
beneficial effects of pregnancy. The hormone levels in early oral
contraceptives (OCs) were very high compared to those of the
modern era, and the dosage formulations that helped popularize
OC therapy of endometriosis are no longer available. With
newer, lower-dose formulations come fewer side effects, but
possibly a decrease in efficacy for preventing or treating func-
tional ovarian cysts.

Although the hormonal dosage in OCs has been reduced sub-
stantially over the years, symptom reduction during treatment is
still observed in some women. There are many combinations of
estrogens and progestins in OCs, and new OCs are brought to

market as others are dropped. It is impossible to mention a dose
formulation that will be effective in reducing symptoms for all
women for all time, but general guidelines can be followed.
A monophasic low-dose (<50 pg of estrogen) pill with a non-
varying hormone level may be preferable because endometriosis
or troublesome breakthrough bleeding might be stimulated by
changing hormone levels. A pill with less than 20 g of estrogen
may be associated with a higher incidence of breakthrough
bleeding. Continuous therapy for 3 to 6 months without a with-
drawal bleed may be preferable to cyclic therapy resulting in a
menstrual flow every 28 days. Although presence of a menstrual
flow probably has nothing to do with initiation of endometriosis,
dysmenorrhea, whatever its cause, may be lessened during this
induced amenorrhea. Newer contraceptive skin patches are avail-
able that contain similar hormones delivered by some OCs,
but these have not been studied specifically for treatment of
endometriosis symptoms. However, one would expect efficacy
similar to OCs.

Medroxyprogesterone acetate (MPA) 30 mg orally for 90
days to mimic the high progesterone state existing in pregnancy
resulted in decreased pain and a decrease in nodularity and
tenderness on examination in many patients during therapy.
Norethynodrel, a progestin, given orally at dosages of 30 mg
daily for 6 months was reported to relieve pain in most patients
during therapy and to be associated with a culdoscopically con-
firmed cure rate of almost 80%. The long-term outcome after
cessation of therapy is unknown.

Pseudomenopausal Treatment

Symptomatic postmenopausal endometriosis occurs less com-
monly than premenopausal symptomatic disease. The historical
notions that either natural or surgical menopause physically
eradicates endometriosis are clearly incorrect, although endo-
metriosis certainly may be less symptomatic during estrogen
deficiency of any origin. Accordingly, medications that decrease
or suspend the production of estrogen by the ovaries have been
developed.

Danazol was the first medicine approved in America for
treatment of endometriosis. Although it is an androgen with
masculinizing side effects, it was originally thought to produce
primarily a pseudomenopausal state. It was later found to
produce a chronic anovulatory state, similar to OCs, by reducing
the midcycle luteinizing hormone (LH) surge. The recommended
dose of 600 to 800 mg orally daily for 6 months is associated
with a high prevalence of androgenic side effects, some irrever-
sible, including acne, hirsutism, clitoral hypertrophy, temporal
hair loss, or deepening of the voice and is equivalent to MPA
given in a dose of 100 mg orally daily for 6 months.®

Gonadotropin-releasing hormone (GnRH) agonists are cur-
rently the most widely prescribed medicines for treating the
symptoms of endometriosis. GnRH is secreted in a pulsatile
fashion by the hypothalamus and binds to cells in the anterior
pituitary gland to stimulate production of the pituitary gonado-
tropins LH and follicle-stimulating hormone (FSH), both respon-
sible for normal ovarian function. The half-life of endogenous
GnRH is 3.5 minutes. If the normal hypothalamic pulsatile
release of GnRH is replaced by a release that is too high or too
low, the pituitary gland will eventually stop producing LH and
FSH in normal quantities. To capitalize on this biologic effect,
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GnRH agonists bind to receptor sites on cells in the pituitary
gland and, because of their long half-life of 3 to 8 hours, mimic
a pulsatile GnRH signal which is too rapid and sustained,
resulting in an initial increase and then a cessation of pituitary
gonadotropin output. Ovarian function correspondingly increases
temporarily, then subsides to menopausal status during treat-
ment if suppression has occurred. The resultant clinical effect
may be one of initial worsening of estrogen-dependent symptoms
(because ovarian production of estrogen increases), followed
by amenorrhea associated with improvement or absence of
estrogen-dependent symptoms. Estrogen-dependent pain caused
by adenomyosis, uterine fibroids, primary dysmenorrhea,
ovulation pain, endometriosis, or unknown factors may all be
relieved by such ovarian suppression. It is generally agreed that
ovarian suppression of estrogen production by GnRH agonists
is more profound than occurs with OC or danazol therapy.
GnRH agonists can be given by nasal spray, injection, or pellet
insertion.

Temporary improvement of symptoms on GnRH agonist
therapy can be associated with an overall worsening of disease
extent, as shown by reoperation 12 months after cessation of
treatment® as well as a return of pain to baseline levels 9 months
after cessation of therapy.!” The efficacy of GnRH agonists is
similar to danazol, whether the agonist is given by the intranasal'!
or the subcutaneous'? route.

With nasal spray therapy, absorption across the nasal mucosa
can be erratic, and the twice-daily dosing increases the like-
lihood of patient noncompliance. For these reasons, and because
subcutaneous administration of some forms of GnRH agonists
was found to be more efficacious than nasal administration,'®
intranasal therapy has largely been replaced by systemic therapy,
either by injection of depot forms of GnRH agonists or by
insertion of pellets of goserelin.

Gonadotropin-releasing hormone agonist therapy is associated
with a significant rate of estrogen-deficiency side effects, including
vasomotor symptoms, atrophic vaginitis, arthralgias, decreased
libido, and weight gain. Loss of bone mineral density (BMD)
appears during the first 3 months of treatment'*; it remains
controversial whether this is associated with irreversible loss of
bone mineral content.!>

Because cessation of GnRH agonist therapy is followed
quickly by return of symptoms, longer durations of treatment
with GnRH agonists (for 6 to 24 months) have been studied.
“Add-back” estrogen therapy can be given to ameliorate hypo-
estrogenic side effects, including loss of BMD, with the target
window of serum estradiol being between 30 and 50 pg/mL.
Above this window, endometriosis may be stimulated to remain
symptomatic. Below this window, bone loss may be substantial.
Estrogen-only add-back therapy can increase pain due to endo-
metriosis, so other add-back schemes have been studied.

Add-back therapy with norethindrone 5mg daily without
oral conjugated equine estrogens, 0.625 mg daily, preserved
BMD without provoking symptoms.'® MPA!” and levonorgestrel
have also been used effectively as add-back therapies. Add-back
therapies have challenged the historical concept of “pseudo-
menopausal” therapy of endometriosis by GnRH agonists
because such treatments have created a hybrid class of therapy.

Gonadotropin-releasing hormone agonist therapy is expen-
sive, does not eradicate endometriosis, and long-term treatment
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is associated with symptoms in many women despite add-back
therapy. These concerns may limit the use of such treatment in
some patients.

Gestrinone (ethylnorgestrienone) is an antiprogestin that
causes a decrease in serum estradiol as well as in the concen-
trations of estrogen and progesterone receptors on cell surfaces.
Approved for use in Europe, it has androgenic side effects,
including clitoromegaly, deepening of the voice, and hirsutism,
all of which may be irreversible. It is taken orally one to
three times per week to deliver a total weekly dose of 2.5 to
10 mg.

Efficacy of Medical Therapy

Infertility

Medical therapy directed against treatment of endometriosis
alone does not improve fertility in women with endometriosis-
associated infertility'® and has actually been associated with a
reduction of fertility in these women. This may be due either to
some direct negative effect of the medications or to the fact that
the natural age-related decline in fertility is manifest following
6 months or more of treatment and eventual resumption of
ovarian function. Medical therapy is therefore contraindicated
for the symptom of infertility associated with endometriosis.
However, medical therapy as an adjunct to assisted reproductive
techniques appears to be helpful. In women with infertility
associated with advanced stages of endometriosis, an extended
course of a GnRH agonist given before ovulation induction and
intrauterine insemination was found to improve fecundity over
a shorter course of GnRH agonist.'

Pain

Both high-dose (50 mg/day) oral MPA and placebo given for
3 months were associated with improvement of symptoms and
surgical findings at reoperation.?’

Oral contraceptives given for 12 months appear equivalent
for treating pain to GnRH agonists given for 4 months followed
by OCs for another 8 months.?! Low-dose OCs (0.02 mg of
ethinyl estradiol plus 0.15 mg desogestrel) given for 6 months
have an equivalent effect to the GnRH agonist goserelin given for
6 months, with the return of pain in most patients by 6 months
after discontinuation of medication.??

Oral danazol and injections of the GnRH agonists leuprolide
depot?® or triptorelin depot?* had equivalent effects on lapar-
oscopic assessment of extent of endometriosis, pain, and tender-
ness, although reduction of the serum estradiol level was more
pronounced with the GnRH agonist and the free androgenic
index and liver enzymes were elevated by danazol treatment.

In women with rectovaginal disease, a levonorgestrel-releasing
intrauterine system used for 12 months was associated with
reduction of both symptoms and size of lesions.?

Future Medical Treatments

With the advance of research, new therapies are being developed
that depart radically from the traditional historical categories
of pseudopregnancy or pseudomenopausal therapy. These new
therapies may allow more effective symptom control. These
include aromatase inhibitors and medications to block
angiogenesis. Also being studied are GnRH antagonists, which
have similar actions as GnRH agonists, although without the
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initial stimulation of ovarian estrogen production. Selective
progesterone modulators, RU486, and tumor necrosis factor-o.
inhibitors are also being studied. It will be important to judge
whether these medications are advanced on the basis of the
response of symptoms rather than eradication of endometriosis.

Ablative Surgical Treatment

Some surgical treatments do not require extensive tissue dis-
section and can be applied quickly, potentially by any surgeon.
These include thermal ablation performed by laser vaporization,
monopolar or bipolar electrocoagulation, argon beam coagulation,
endocoagulation, and harmonic scalpel coagulation. The many
variables affecting each of these treatments reduce their effi-
cacy, one of the most important being the depth of destruction
possible with each energy system. Although depth of tissue
destruction may depend in part on the technique used by a
particular surgeon, it is generally agreed that all thermal ablation
techniques have the potential of incomplete treatment because
of inadequate depth of tissue destruction. For example, the
carbon dioxide (CO,) laser may vaporize only 100 microns in
one short burst, whereas endometriosis may invade several
centimeters beneath the visible surface. Deeper tissue destruc-
tion is possible with the laser in continuous mode. In some
cases, the laser beam may be passed across the tissue too swiftly
to allow any chance of eradication of even superficial disease.
With monopolar electrocoagulation, the maximal depth of
destruction may be only 1 or 2 mm, and the zone of desiccated
tissue that builds up around the active electrode serves as an
insulator that retards further flow of electrons, thus effectively
limiting severely the depth of destruction by electrocoagulation.
Bipolar electrocoagulation can be associated with a higher
sustained temperature than monopolar coagulation because the
close approximation of the bipolar paddles can allow continued
electron flow and heat generation even when the tissue between
the paddles is desiccated. Also, when the tissue between the
paddles is desiccated, electrons will begin to pass through tissue
alongside the paddles. This gives a much larger and possibly
more dangerous electrosurgical “footprint” than monopolar
coagulation. The details of electrocoagulation, such as the type
of electrosurgical generator, power settings, type of active elec-
trode, manner of use, and visual endpoint of adequate destruc-
tion, have not been adequately described in the literature. This
lack of detailed instructional information makes its clinical use
inconsistent.

With any thermal ablation technique, all important endpoints
depend on the opinion of the surgeon. What is being destroyed,
the depth of invasion of the pathology, and how completely it
has been destroyed are all controlled only by the surgeon’s
opinion. The visual endpoint of adequate thermal destruction
is ill-defined, other than for laser vaporization of superficial
endometriosis, in which case normal yellow retroperitoneal fat
is exposed. With all thermal ablation techniques, disease that
may be deeply invasive will be treated identically to superficial
disease, because the surgeon remains unaware of the difference.
Thus, thermal ablation techniques effectively transform all
endometriosis into superficial disease in the surgeon’s eye.
Unintentional damage to underlying structures is another danger
of thermal ablation techniques, and the surgeon’s understand-
able hesitancy to burn an underlying vital structure is yet

another contributing factor resulting in treatment that is too
superficial and possibly incomplete.

Surgical Excision

Many experts in endometriosis treat the disease by surgical
excision, which may allow complete removal of superficial or
invasive disease. Excision is the only form of treatment with
cure of disease documented among reoperated patients. Con-
servative excision can usually be performed entirely lapar-
oscopically, although laparotomy may be necessary for extreme
cases with profound pelvic distortion, diaphragmatic involve-
ment, or multiple areas of intestinal involvement. Excision may
be performed with scissors, electrosurgery, CO, or fiber lasers,
or harmonic scalpel. Small-diameter (3 mm) monopolar scissors
are a versatile tool, allowing multiple operations with one instru-
ment, thus decreasing instrument changes (Table 13-3).

In addition to appropriate instrumentation, the surgeon must
have a strategy that will allow the case to progress. Fortunately,
endometriosis exhibits recurring patterns of pelvic involvement,
which can be treated virtually the same way every time. Thus, a
surgeon will need to learn only five or six separate techniques to
manage most of the cases that will be seen.

In severe cases, the ovaries may be involved by endo-
metriosis, with bilateral endometrioma cysts, which often are
adherent to the uterosacral ligaments and/or pelvic sidewalls
(see Fig. 13-10 and 13-11) and may obscure the posterior pelvis
completely (Fig. 13-21). The size of these cysts may impede all
other endometriosis surgery, so it is most advantageous to begin
by puncturing and draining such cysts for decompression.

Endometrioma cysts of an ovary are best treated by
cystectomy, because only drainage and burning the cyst wall is
associated with a high rate of persistence. The ovary involved
by an endometrioma cyst is frequently adherent either to the
pelvic sidewall peritoneum, the ipsilateral uterosacral ligament,
or both. The cyst wall is typically thick and fibrous, which helps
the cystectomy process. After cortical incision to expose the
cyst wall (Fig. 13-22), ovarian cystectomy is most typically per-
formed using two atraumatic graspers, one to pull on the cyst
wall, the other to provide countertraction on the normal ovarian
cortex. Cystectomy will proceed fairly smoothly in most cases

Figure 13-21 Enlarged, adherent ovaries may call attention only to
themselves but can hide impressive pathology. Complete obliteration of
the cul-de-sac was hidden beneath these ovaries.
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Surgical Technique Excision
Function Laser Vaporization Argon Beam Coagulation Electro-coagulation CO, Laser Fiber Laser Scissors*
Palpation — — + — + +
Grasp, retract — — 5 _ + +
Blunt dissect — — — — an +
Sharp dissect — — — — — +
Cut tissue + — — + + +
Cut suture’ — — — — + +
Hemostasis
Vessels 23mm — — — — — +
Smaller vessels + + + + + +
Capillary bleeding + + + + 4 +
Disease eradication
Superficial + + + + + +
Deep — = — + + +
All intestinal — — — + + +
Angiolysis + — = + + +
Ureterolysis + — — + + +
Adhesiolysis
Dense, confluent + — — o + +
Filmy + + + + + +
*Monopolar electrosurgical scissors
fSuture can be cut with the CO, laser, but this is not recommended unless a backstop for the laser beam is used.

until the process encounters the area where the ovary is adher-
ent to the uterosacral ligament. At this point, the cyst wall,
ovarian cortex, and uterosacral ligament are all fused tightly
together. It is helpful to approach this problem from the exterior
of the ovary by simply amputating the small fused area from the
rest of the ovary. The cystectomy process can be completed
more easily, and the area of ovary that is still fused to the
uterosacral ligament can be removed separately with disease of
the ligament. When the ovary is adherent to the peritoneum of

the ovarian fossa, this peritoneum is commonly involved by
endometriosis, frequently with impressive retroperitoneal
fibrosis. This peritoneum can also be removed.

When surgery is performed on or around the ovaries,
postoperative adhesions may form, especially if adhesions were
already present. To reduce the chance of dense periovarian
adhesions from forming, temporary ovarian suspension may be
helpful.?® The ovary can be suspended (Fig. 13-23) from the
ipsilateral round ligament with 3-0 or 4-0 absorbable sutures

Figure 13-22 Enlarged ovary incised to expose the underlying
ovarian cyst.

Figure 13-23 The left ovary has undergone ovariolysis and cystectomy.
It has been suspended from the left round ligament with 3-O Vicryl suture
to avoid re-adherence to the raw surgical site on the left pelvic sidewall.
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Figure 13-24 The left ureter (asterisk) has been freed from
retroperitoneal fibrosis related to endometriosis. The diseased
peritoneum has been dissected bluntly and with electrosurgery from the
ureter and is being held by the graspers.

or with nylon sutures that pass through the abdominal wall and
can be removed 1 week postoperatively. An additional advantage
of ovarian suspension is that it keeps the ovaries out of the
surgical field during the rest of the case.

Invasive endometriosis of a uterosacral ligament can be
excised by first creating a releasing incision in relatively normal
peritoneum lateral and parallel to the ligament. The ligament
can be bluntly undermined laterally and then separated from the
posterior cervix by transection above the invasive disease. The
ligament can then be isolated medially by a peritoneal incision

alongside it. The cut edge of the ligament adjacent to the cervix
can then be grasped and the ligament shaved off the pelvic floor,
with the line of excision occurring in soft, normal tissue.

When endometriosis is more biologically active, the peri-
toneum may be thickened and yellow, thus obscuring the active
disease. Furthermore, retroperitoneal scarring associated with
invasive disease may involve retroperitoneal structures, including
the ureter and pelvic vessels. Dissection once again begins
through normal peritoneum, but quickly involves ureterolysis
(Fig. 13-24) or angiolysis, because all retroperitoneal fibrosis
must be removed for complete excision of the disease.

Superficial peritoneal involvement can be identified by easy
movement of the peritoneum containing the lesions over an
underlying positionally static structure (Fig. 13-25). This is
treated by grasping the abnormal peritoneum and tenting it up
and away from underlying vital structures. An incision is created
in normal peritoneum adjacent to the abnormality, and the
abnormal peritoneum can be dissected away from the under-
lying normal tissue with blunt dissection or shaving with laser or
electrosurgery.

Invasive disease of the bladder may require partial-thickness
or full-thickness cystectomy. When the ureter is stenotic due
to restrictive fibrosis or invasion by endometriosis, the origin of
the ureteral pathology is always the ipsilateral uterosacral liga-
ment. Treatment may require difficult ureterolysis followed by
segmental ureteral resection and anastomosis. Simply relieving
the obstruction by segmental resection/anastomosis and leaving
the offending uterosacral ligament disease behind will guarantee
continuation of symptoms and invite re-occlusion of the by-
passing ureter.

Figure 13-25 Superficial disease of the bladder. A, An asterisk marks the edge of a rather large retroperitoneal
venous structure, which will remain unchanged in position by peritoneal traction. Areas of endometriosis are located in
the center and top of the frame. B, When the peritoneum is pulled downward with a grasper, the areas of
endometriosis and small peritoneal vessels are seen to move freely over the large retroperitoneal vein, as noted by

the relative change of position with respect to the asterisk.
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The rectosigmoid colon is the intestinal site most commonly
involved by endometriosis (Table 13-4). As the number of
intestinal sites of involvement increases, the likelihood of a full-
thickness or segmental bowel resection increases. In its most
severe form intestinal involvement presents as obliteration of
the cul-de-sac. Obliteration of the cul-de-sac represents invasive
disease of the uterosacral ligaments, cul-de-sac, posterior cervix,
and usually the anterior rectal wall as well. When the wall of the
rectum is rounded at its adherence to the posterior cervix, the
muscularis is involved by significant endometriosis. Obliteration
of the cul-de-sac is most efficiently treated by en bloc resection,
which does not always require a segmental bowel resection to
be done. The ileum, appendix, and cecum are less commonly
involved by endometriosis. Intestinal disease can be treated by
partial thickness, full-thickness, or segmental bowel resection as
required. This can be done laparoscopically or by laparotomy.
Disease of the appendix is treated by appendectomy.

Symptomatic diaphragmatic endometriosis penetrates the
full thickness of this rather thin muscle and is usually concen-
trated along the posterior diaphragm near the posterior chest
wall. The best treatment results are obtained by laparotomy with
full-thickness resection of the affected areas of the diaphragm
followed by repair with permanent suture.

Umbilical endometriosis is treated by local excision. Endo-
metriosis of a surgical scar occurs most commonly following
cesarean section. Scar endometriosis of a low transverse incision
is commonly located near the end of the incision, more frequently
on the right side. The endometriosis always involves the fascia
and rarely communicates with the uterus or peritoneal cavity.
The subcutaneous fat is sometimes minimally involved. Excision
of fibrosis at all levels is curative in most cases. It is necessary in
all cases to remove the portion of fascia involved by fibrosis
because not all lesions will appear to be hemorrhagic. It is usually
possible to close the fascia primarily without creating fascial
relaxing incisions. Closure can be facilitated by flexing the
operating table to reduce stretching of the abdominal wall.

Uterine cramps, either during menses or away from menses,
may not be due to endometriosis. Uterine cramping is a uterine
symptom that may not respond to endometriosis surgery alone.
In women with uterine cramping that severely affects their
lifestyle, a presacral neurectomy (Fig. 13-26) will enhance the

Site Number of Patients
Rectal nodule 342

Sigmoid 445

lleum 116
Appendix 79

Cecum 41

Total patients with intestinal involvement 7321

*Treated at the Endometriosis Treatment Program at St. Charles Medical Center, Bend, OR.
Total of sites of involvment exceeds number of patients with intestinal involvement because
213 patients had more than one site of intestinal involvement.
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pain relief beyond excision of endometriosis only.?” Transection
or resection of normal uterosacral ligaments does not add to the
pain relief of excision of endometriosis only.?®

Surgery for endometriosis does not treat symptoms not due
to endometriosis. Although persistent or recurrent pain follow-
ing thermal ablation is frequently due to incompletely treated
disease, pain following excision is usually due to something
other than endometriosis because most patients will have been
cured of their disease. A second excisional surgery will be less
successful at pain relief than the first excisional surgery.

Efficacy of Surgical Treatment

The efficacy of a surgical technique is most accurately assessed
by comparing disease extent before surgical treatment and at
later reoperation. There has been no systematic, biopsy-
controlled study in reoperated patients to assess the efficacy of
any of the thermal ablation techniques. Aggressive excision at
laparotomy?’ or laparoscopy,®>! however, is associated with a
cure rate of more than 50%, even in patients with disease
resistant to other forms of therapy. Excision of endometriosis is
associated with impressive and long-lasting symptom reduction
and quality of life improvement. Excision has been shown by a
randomized, controlled trial to be more effective than placebo
surgery in relieving pain due to endometriosis.3!

Thermal ablation techniques have looked toward symptom
reduction, rather than disease reduction, as a measure of efficacy.
In a randomized, controlled trial, laser vaporization of peritoneal
endometriosis was found to reduce pain compared to placebo
surgery by 6 months after treatment.?? Electrocoagulation or
resection has been found to improve fecundity in endometriosis-
associated infertility in early-stage disease in a randomized,
controlled trial,®® although an Italian study did not confirm
this.3* After surgical treatment of endometriosis, ovulation aug-
mentation with clomiphene citrate combined with intrauterine
insemination has been shown to improve fertility.*°

Ovarian cystectomy is superior to cyst puncture, drainage
and coagulation of endometriotic cysts for both pain relief and
pregnancy rates.>

Efficacy of Combined Medical/Surgical Treatment
Intrauterine devices containing progestins may reduce dysmenor-
rhea after conservative surgical treatment of endometriosis.?>3’
A 3-month course of nasal GnRH agonist has not been found to
contribute to pain relief after excision of endometriosis in
patients with Stage III or IV disease.*®

In women who have undergone excision of ovarian endo-
metrioma cysts, postoperative use of OCs is associated with a
slightly higher rate of new cyst formation compared to untreated
patients.3”

CLINICAL COURSE AND PROGRESSION

The clinical course of endometriosis is highly variable. Some
women seem destined to have only scattered superficial disease,
whereas others are destined to have widespread invasive disease.
Many will have both superficial and invasive disease in different
pelvic areas. Disease at either end of the clinical spectrum
may or may not cause symptoms, and symptoms can worsen
even if the disease does not. The age-related evolution in color
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Figure 13-26 Surgical steps in laparoscopic presacral neurectomy. A, The peritoneum overlying the sacral
promontory is elevated and the pleat of tissue created is being cut with electrosurgery. The right ureter is marked by
an asterisk. B, A transverse peritoneal incision is created between the edge of the sigmoid mesentery on the left and
the right common iliac vessels on the right. Blunt dissection at the left angle of this incision allows the periosteum to
be exposed and the presacral plexus to be isolated. C, The edge of the sigmoid mesentery is marked by the asterisk.
The left common iliac vein is seen as a bluish structure beneath the mesenteric vessels at the left margin of the
peritoneal incision. The presacral plexus is being elevated by graspers and will be transected adjacent to the superior
cut peritoneal edge. D, After proximal transection of the presacral plexus, it is dissected bluntly off of the underlying
periosteum and from small presacral vessels. The left common iliac vein (asterisk) is seen. The presacral plexus will
then be transected distally along a line between the two arrowheads.

appearance of endometriosis will cause the spurious impression
of appearance of new disease if early, subtle forms of the disease
were not correctly diagnosed at initial surgery. Actually, endo-
metriosis appears to usually be geographically static and non-
spreading by any type of measurement of pelvic involvement.
Local fibromuscular hyperplasia of involved parenchymal
structures associated with invasive disease or enlargement of
endometriotic cysts represent the chief modes of “progression”
of endometriosis, although such local proliferation does not indi-
cate more widespread geographic involvement of more pelvic
areas. This positionally static nature of endometriosis is what
leads to its potential curability by excisional surgery. At the same
time, the positionally static nature of the disease can contribute
to a picture of success following any therapy because if it is
assumed that endometriosis is progressively spreading, then lack
of spread during or after treatment can be attributed to the
“success” of treatment rather than simply a consequence of the
natural history of the disease.

PITFALLS AND CONTROVERSIES

Historic pitfalls surrounding endometriosis persist almost
unchanged today compared to previous eras. “New” discoveries
about the disease have frequently already been discovered, only
to be forgotten by succeeding generations of clinicians. There

are many important examples of this phenomenon. Retro-
peritoneal “adenomyotic” disease was one of the first mani-
festations described in the literature almost a century ago, only
to be rediscovered in Europe at the millennium’s end. By 1940
it was apparent that peritoneal endometriosis was more common
and more clinically important than ovarian disease, but it is
still thought by some that the ovaries are the most commonly
involved pelvic site. Subtle endometriosis and even colorless
lesions were known by the mid-20th century. In the same era,
clinicians were amazed by the apparent increase in prevalence of
endometriosis, attributing it to better diagnosis of subtle lesions
and looking for it in age groups where it was unexpected, such
as teenagers. By the 1950s, it appeared that endometriosis could
be cured by conservative excisional surgery, which has once
again been proven to be true.

A randomized, controlled trial is considered the “gold
standard” of evidence of therapeutic efficacy. Randomized,
controlled trials on endometriosis therapy have frequently been
conducted with inherent fundamental errors, such as inadequate
identification of disease at initial surgery or reoperation,
assessing the response of symptoms rather than the response of
the disease, or basing some portion of the study in part on the
assumed correctness of the theory of reflux menstruation. The
result of this is that errors of understanding and clinical manage-
ment have become even more firmly entrenched.
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KEY POINTS

¢ Fibroids occur commonly in reproductive-age women and
can cause significant morbidity.

* Risk factors include primarily age and African American race,
but incidence may also be affected by menstrual history,
endogenous and exogenous hormone exposure, infertility
history, and cigarette smoking.

e Symptoms differ widely but may include menorrhagia, pelvic
pain and pressure, infertility, and pregnancy-related
complications.

* Diagnosis can be made by radiographs, transabdominal and
transvaginal ultrasound, magnetic resonance imaging, and
hysteroscopy.

* Treatment includes both medical therapy, primarily in the
form of gonadotropin-releasing hormone agonists, and
surgical therapy using either endoscopic or open laparotomy
approaches for myomectomy or hysterectomy.

e Significant controversy exists regarding many aspects of the
impact, diagnosis, and management of uterine leiomyomas.

Uterine leiomyomas (leiomyomata or fibroids) are benign smooth
muscle tumors of the human uterus that represent one of the
most common gynecologic problems in women of reproductive
age. While most leiomyomas are asymptomatic, they can result
in debilitating symptoms having a significant impact on quality
of life. They are the primary indication for the nearly 600,000
hysterectomies performed each year in the United States, and
for 37,000 myomectomies performed annually.!

Risk factors for the development of myomas, complications
and symptoms related to fibroids, and reproductive outcomes
related to these benign tumors are areas of controversy. Patients
are frequently confused or unaware of the range of options
available for treatment of myomas. This chapter reviews the
epidemiology, symptomatology, diagnosis, medical therapy, and
surgical treatment of fibroids. Controversies still existing in the
literature are also reviewed as are suggested future directions for
research and current principles for counseling patients with

fibroids.

EPIDEMIOLOGY

The exact incidence of leiomyomas in reproductive age women
is difficult to ascertain for several reasons. Primarily, the majority

of fibroids are asymptomatic, resulting in low clinical detection
rates.”® Cadaveric studies are also hampered by the fact that
many fibroids regress in size with age. Furthermore, different
diagnostic methodologies have highly variable sensitivities for the
detection of uterine leiomyomas. In a comprehensive review of
patients in the United States conducted by Schwartz, incidence
rates varied from 2.0 to 12.8 per 1000 women per year.!

Age plays a significant role in the detection of fibroids, with
increasing incidence rates as women approach the perimenopause,
followed by fibroid regression in the postmenopausal years.*
Marshall et al demonstrated that in 95,061 patients followed in
the Nurses Health Study, the baseline incidence was 4.3 per
1000 women-years in women between 25 and 29 years of age,
9.0 between 30 and 34 years of age, 14.7 between 35 and 39,
and 22.5 between 40 and 44, demonstrating a linear increase
in incidence with increasing age.> Thus, in the group aged 40 to
44 years, there was a 5.2 fold increase in fibroid incidence
compared with women aged 25 to 29 years. With declining
hormonal stimulation in the postmenopausal years, incidence
rates decline.?®

Racial disparities also play a significant role in the epidemiology
of leiomyomas. Multiple studies have demonstrated significant
differences between patients of African American descent and
white patients. Shwartz demonstrated that when adjusting for
age, standardized rates of incidence were 2 to 3 times higher in
black vs. white patients.! Faerstein et al demonstrated that even
when controlling for age at menarche, oral contraceptive use,
body size, smoking, hypertension, diabetes, and history of pelvic
inflammatory disease, black patients had an adjusted odds ratio
of 9.4 compared with white control cases.” More recently, Baird
et al examined a random selection of patients without any
specific gynecologic complaints from an urban, prepaid health
plan.® This study demonstrated that both premenopausal and
postmenopausal black patients had a higher rate of diagnosis
of fibroids prior to the study (45% vs. 21% and 74% vs. 42%,
respectively). In women with no previous history of fibroids,
59% of black women were newly diagnosed by ultrasound to
have fibroids versus 43% of white women. When controlling for
body mass index (BMI) and parity, black women had an odds
ratio of 2.7 for the presence of leiomyoma (95% CI, 2.3 to 3.2;
P <0.001). Black women were also found to have a higher
incidence of multiple fibroid tumors (74% vs. 31%). Although
there were no racial differences in fibroid size in women with
a previous history of fibroids, black women with newly diag-
nosed fibroids were more likely to have larger leiomyomas
than white women. These differences also manifest in different
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management strategies, with black women being more likely to
undergo hysterectomy for fibroids and at a younger age than
white patients. Marshall et al demonstrated that age
standardized rates (per 1000 woman-years) for fibroid incidence
were lowest for Asian women, followed by white women, then
Hispanic women, and substantially increased for black women
(10.4,12.5, 14.5, 37.9 per 1000 woman-years, respectively).’

RISK FACTORS

While age and race are, epidemiologically, the most significant
risk factors for the development of uterine fibroids, many other
factors have been analyzed for their potential contribution to
the development of these tumors. Although the impact and
prevalence of these risk factors vary among specific populations,
their pathophysiologic associations may be categorized accord-
ing to hormonal and nonhormonal mechanisms.

Menstrual Factors
Multiple studies have demonstrated increased fibroid growth in
response to estrogenic stimuli, with a correspondingly significant
reduction in growth when gonadotropin-releasing hormone
(GnRH) analogs are used to induce a hypoestrogenic state.’
Thus, prolonged estrogen exposure should increase the incidence
of leiomyomas. This theory is supported by data that indicate
an increased risk of fibroid incidence in patients with early
menarche.'®!3 Although these studies are not consistent with
regard to populations examined, both Marshall and Faerstein
demonstrated significant increases in fibroid incidence in women
with menarche occurring below 11 years of age.”'” However,
while both studies demonstrated increased risks, Faerstein
demonstrated nearly twice the risk found in Marshall’s study
with an adjusted odds ratio of 2.4 (95% CI 1.1, 5.6) versus
Marshall’s adjusted odds ratio of 1.35 (95% CI 1.19, 1.53). In
contrast, most studies demonstrate either significant decreases
or trends toward decreased fibroid incidence in women in whom
menarche occurred after 13 years of age.! Against referent
menarchal ages of 12 or 13, patients with menarche occurring
after age 13 had reductions in fibroid incidence ranging from
17% to 60%. These reductions were greatest in women who
experienced menarche at age 16 or greater.”!> More recently,
Wise et al examined a cohort of 22,895 African American
women. For women with menarche after the age of 12 to 13,
the risk progressively decreased with increasing menarchal age,
resulting in a 30% reduction among women with menarche after
age 15.1

Menstrual patterns also may have an effect on the risk of
fibroids. Chen et al assessed risk factors for fibroids in women
undergoing tubal sterilization, in a population of reproductive
age women (Table 14-1)."> White women with heavy menstrual
flow and cycle duration longer than 6 days had significantly
increased risk of uterine leiomyoma, with odds ratios of 1.4 and
1.5, respectively. However, there were no significant menstrual-
related associations for African American women. Cycle regularity,
dysmenorrhea, prolonged cycle length, and intermenstrual
bleeding had no significant association with leiomyoma. While
Faerstein found no significant association between fibroids and
cycle interval, cycle duration, or menstrual irregularity, patients
with menstrual flow longer than 6 days demonstrated a trend

toward increased fibroid incidence, with an odds ratio of 1.4
(95% CI 0.9, 2.1) when controlled for confounding variables.”

Gravidity and Parity

‘Women with a history of pregnancy and childbearing appear to
have a reduced risk of fibroids. The risk with at least one live-
born child is reduced by 20% to 50%.! The majority of studies
have demonstrated that increasing parity corresponds with
lower fibroid incidence, with reductions of up to 70% to 80%
for women with greater than four deliveries.®!'%316 In contrast,
Faerstein found no difference in risk of fibroids when controlling
for parity in a multivariate model that accounted for all relevant
confounding variables.” Interestingly, Chen et al found a sub-
stantial risk reduction of up to 70% in white women with two
or more live children; however, in women of African American
descent, there was no relationship between parity and fibroid
incidence.’®> Wise also demonstrated no significant impact of
parity on fibroid incidence in African American women."* Thus,
while it would appear that the risk of fibroids decreases with
increasing parity, there is some suggestion that other factors,
such as race, likely account for a greater degree of the variance
in fibroid incidence. Moreover, it is possible that women with
fibroids have a greater incidence of infertility (see later discussion)
and thus fewer pregnancies.’

Until recently, there was no evidence that age at first delivery
has a significant impact on the incidence of fibroids. In the
cohort study by Wise, multivariate analyses demonstrated that
African American women with progressively greater age at first
delivery had significantly lower risks of uterine leiomyomas
compared with women whose first delivery occurred before
20 years of age.' No such relationship has been demonstrated
among white women. In contrast, there is some controversy
about the significance of age at last delivery and its impact on
fibroid risk. Women who deliver prior to the age of 35 are at
significantly increased risk of developing or having fibroids
compared with women who were older than age 35 at their last
delivery.®!3 In contrast, Faerstein demonstrated no significant
increase in risk of fibroids in women greater than 35 years of age
compared with women less than 25 years of age when controlled
for covariates.” Similarly, Chen et al demonstrated no increase
in risk of fibroids based on age at last delivery compared with a
reference group of women less than 24 years of age whether
they were white or African American.'®

Infertility

Discussions of the impact of a diagnosis of infertility on the
risk of fibroids are marred by heterogeneity in definitions of
infertility, prior infertility investigations, and prior exposure to
infertility-related treatments, as well as difficulty in ascertaining
whether the fibroids caused the infertility or whether the
infertility caused the fibroids. However, most studies suggest an
association between infertility and the risk of developing fibroids.
Biologically, the substantial proportion of oligomenorrheic
women who constitute most infertile populations would be at
risk of unopposed estrogen states with consequent impact on
leiomyoma growth and development. However, to date no
epidemiologic studies have specifically examined this relation-
ship. Marshall et al demonstrated a 35% increase in fibroid risk
in nulliparous patients with a prior history of infertility compared
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White Women African American Women
Cases Controls Cases Controls
(n=247) (n=988) 95% (n=70) (n=280) 95%

Menstrual Cycle Odds Confidence Odds Confidence
Characteristic No. Percent No. Percent Ratio* Interval No. Percent No. Percent  Ratio* Interval
Heavy flow

No 131 585 591 60.0 1.0" 38 54.3 177 63.2 1.0"

Yes 114 46.5 394 40.0 1.4 1.01, 1.8 32 45.7 103 36.8 1.4 0.8,2.5
Irregular cycles

No 218 89 844 85.7 1.0" 65 92.9 254 90.7 1.0"

Yes 27 11 141 14.3 0.7 04,11 5 7.1 26 9.3 0.7 0.3,2.1
Duration of bleeding (days)

1-5 150 61.7 660 68.3 1.0" 61 87.1 239 86.3 1.0"

>6 93 38.3 306 Sl L5 iL AL, 2,(0) 9 12.9 38 g7 0.8 0.3,1.8

Median duration (days) 5.0 5.0 5.0 5.0

p for trend 0.08 0.83
Severe pain

No 160 65.6 695 70.7 1.0" 45 64.3 190 68.1 1.0"

Yes 84 34.4 288 29.3 1.3 0.9,1.8 25 35.7 89 31.9 1.2 0.7,2.2
Cycle length

<30 204 82.6 827 83.7 1.0" 63 90.0 256 91.4 1.0

>30 24 9.7 61 6.2 0.7 1.0,2.9 8 4.3 S 1.1 4.8 0.9,25.9

Unknown 19 7.7 100 10.1 0.8 0.4,1.3 4 5.7 21 7.5 0.8 0.3,2.8

Median length (days) 28.0 28.0 28.0 28.0

p for trend 0.37 0.06
Spotting between cycles

No 223 91.0 928 94.2 1.0" 61 87.1 253 90.4 1.0"

Yes 22 9.0 57 5.8 1.3 0.7,2.2 9 12.9 27 9.6 1.4 0.6, 3.3
*Adjusted for age at sterilization and number of living children (continuous variables), using unconditional logistic regression.
T=Referent.
Reproduced with permission from Chen CR, Buck GM, Courey NG, et al: Risk factors for uterine fibroids among women undergoing tubal sterilization. Am J Epidemiol 2001;153:20-26.

with nulliparous patients with no history of infertility, while
Faerstein found no increased risk in general, but a nearly 2.5-
fold increase in risk in patients diagnosed with infertility prior to
age 25.710

Hormone Exposure

Animal studies have demonstrated hormonal responsiveness of
leiomyomas to estrogens and progestins. Based on these studies,
it is plausible that exogenous estrogen and progestin exposure
would influence the risk of uterine leiomyoma. Studies examining
the relationship between combined oral contraceptives (OCs)
and fibroids have yielded conflicting results, with some showing
increased risks and others showing no risk or risk reductions of
up to 31% in women using oral contraceptives for more than 10
years. In African Americans, the evidence appears to suggest
that OC users are at increased risk of fibroid growth, especially
when OCs are initiated during adolescence.'*

Although one study demonstrated a strong correlation
between depot medroxyprogesterone acetate injectable contra-
ception and decreased fibroid incidence, the majority of clinical
studies demonstrate a significant role of progestins in stimu-
lation of fibroid growth. At least three randomized, controlled
trials of GnRH analog suppression plus progestin add-back
therapy demonstrated that progestin add-back nullified the

suppressive effects of GnRH therapy, with at least one study
showing an increase in fibroid growth in the progestin add-back
group.!’

It is well established that fibroids regress in the post-
menopause period. Thus, persistent hormonal stimulation may
negate the natural tendency of leiomyomas to decrease in volume
and incidence following menopause. Studies of postmenopausal
hormone replacement therapy suggest either no growth or a
minimal increase in fibroid growth and symptomatology.'82!
The studies examining this relationship have been conducted
in small population samples with limited statistical power. Reed
et al studied the effect of HRT use on having a first diagnosis of
fibroids.?? HRT use for more than 5 years resulted in a 4-fold
increase in incidence of first diagnosis of uterine leiomyomas
in peri- and postmenopausal women with a BMI less than
24 kg/m?.

BMI itself has been investigated as an independent risk factor
for fibroid growth. Increasing BMI appears to substantially
increase risk of fibroid development and growth.5”!3%3 Increasing
BMI appears to lead to increased risks. Faerstein demonstrated
a 2.3-fold increase in risk only for women with BMI greater than
25.4 kg/m2.” However, others have not shown a significant increase
in risk related to BML.!"%1524 Wise demonstrated that BMI had
an impact on the relationship of parity to fibroid risk.!* Parous
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women with a BMI less than 27 kg/m? had a 40% reduction
in risk compared with nulliparous women, whereas this risk
reduction was reduced to only 20% in parous women with a
BMI greater than 27 kg/m?.

Cigarette smoking has consistently been shown to reduce
the risk of fibroids. Most studies demonstrate a 20% to 50%
reduction in fibroid risk when controlled for confounders,
including BMI.%'21325 In contrast, Chen et al demonstrated that
increased risk was present only in white smokers with a daily
habit of more than 1 pack per day use.!> Ex-smokers had no
increased risk. Wise et al similarly demonstrated no significant
change in risk among African American women based on smoking
status.!* Although, theoretically, smoking contributes to lower
estrogen levels with consequent decreases in fibroid growth, this
relationship has not been proved.?® Derangements in estrogen
metabolism, however, may contribute to the risk reductions
observed. Furthermore, the association between decreased
fibroid incidence and smoking may in part be due to the strong
correlation between smoking and decreased BMI.

Summary

In summary, many factors have a potential contribution to
fibroid risk. The preponderance of risk is likely associated with
age and race. Increasing age contributes to increasing fibroid
incidence until the menopause at which time significant fibroid
regression occurs almost universally. Menarchal age also appears
to significantly affect fibroid risk. African American women are
at significantly increased risk of leiomyomas. The significance of
the contributions of age and race may outweigh the effect of
other variables and explain the frequent discrepancy in findings
between the various epidemiologic studies cited. Hormone-
related risk factors appear to increase risk, but there is signifi-
cant controversy among studies about the degree and nature of
these risks. Furthermore, prospective large-scale studies are
necessary to determine the actual contribution and significance
of risk factors for leiomyomas.

PATHOGENESIS

A variety of mechanisms have been proposed for the initiation
of tumorigenesis necessary for fibroid formation. Hypotheses
include genetic predisposition, menstrual cycle-related mitotic
dysregulation, myometrial cell phenotype transformation in
response to ischemia, and an inherent myometrial predisposition
to fibroid formation. Despite the abundance of theories and
evidentiary support, a specific common cause has yet to be
identified in fibroid formation.

Genetic Etiology

Fibroid tumors appear to develop from a single progenitor cell,
causing them to be monoclonal. Initially, this evidence was
derived from analyzing the two different alleles of the X-linked
glucose-6-phosphate dehydrogenase (G6PD) enzyme in fibroid
tumors.”” Townsend demonstrated that each tumor had only
one of the two alleles, with either only type A or type B G6PD
isoenzymes present in any given tumor. Moreover, within the
same uterus, different fibroids could have different alleles,
establishing the individual origin of each tumor. More recently,
these data have been supported by studies using methylation

sensitive restriction endonuclease enzymes that have demon-
strated monoclonal origins based on analysis of the androgen
receptor allele and the phosphoglycerokinase gene.?%?

Specific Gene Defects

Further evidence for a genetic basis for leiomyomas derives
from the presence of common genetic abnormalities. While the
majority of fibroids are chromosomally normal, approximately
40% have chromosomal abnormalities.>® Gross et al classified
these abnormalities into six cytogenetic subgroups: t(12;14)
chromosomal translocation, trisomy 12, rearrangements of the
short arm of chromosome 6, rearrangements of the long arm of
chromosome 10, and chromosome 3 and 7 deletions.*°

To date, the chromosomal anomaly most commonly
identified is the t(12;14)(ql4-q15;q23-q24) translocation,
which is evident in approximately 20% of all leiomyomas.>’ The
ql4-ql5 region on chromosome 12 is significant because of its
anomalous presence in other mesenchymal tumors. Rearrange-
ments of the 12q14-q15 region have been found in gynecologic
related neoplasms, including endometrial polyps and breast
fibroadenomas, as well as in salivary gland adenomas,
angiomyxomas, hemangiopericytomas, pulmonary chondroid
hamartomas, and salivary gland adenomas. This region is of
particular interest because it codes for a high mobility group
protein (HMGIC) that binds to DNA, inducing transcription-
related conformational changes.’! The HMGIC (and HMGIY;
see later discussion) proteins are both expressed highly in tumor
cells and during embryogenesis.3! Although their precise role is
not understood, it is believed that both function as proliferation
factors in tissues of mesenchymal origin. Molecular analyses
revealed that normal endometrium had no expression of the
HMGIC protein, while chromosomally aberrant leiomyomas
had high levels of HMGIC protein expression.®! The 14q23-24
region is also of interest because of its specificity for uterine
leiomyomas and its proximity to the estrogen receptor beta gene
(ERB). Interaction between these two loci may factor in the
development of uterine fibroids. However, to date there is no
evidence to indicate up-regulation of ERP transcription in uterine
leiomyomas.3? Recently the RAD51L1 gene has been implicated
in 14q23-24 rearrangements, with a purported function in cell
cycle regulation. However, its specific role in leiomyoma genesis
has yet to be determined.?®

Rearrangements of the short arm of chromosome 6 (6p21)
have been found in less than 5% of leiomyomas.?® This region
is of interest because it codes for HMGIY, a protein with
similar properties to the HMGIC gene. This protein has been
demonstrated in other common neoplasias including lipomas,
hamartomas, and endometrial polyps.>*=3’ Expression is
increased in fibroids with 6p21 abnormalities compared with
normal endometrium, but unlike HMGIC, HMGIY expression
is also present in normal endometrium and chromosomally
normal leiomyomas.3® Thus, its exact function in the genesis of
leiomyomas is not known.

Deletional abnormalities of chromosome 7, del(7)(q22q32)
for example, have been found in 17% of chromosomally
abnormal fibroids.* These aberrations are often present in
mosaic cell lines in fibroids. Their presence has been noted in
other neoplasms such as lipomas and endometrial polyps
although they are most commonly found in leiomyomas. The
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specific region of 7q22 has been implicated as the region
affected by deletions; however, this region codes for a variety of
genes with cell growth and development functions. No specific
deletion of any of these genes has elucidated the pathogenesis of
fibroids.

Trisomy 12 cell lines are thought to play a role by increasing
HMGIC expression.*’ Aberrations in chromosomes 10 and 3
also have been noted in leiomyomas, but putative genes and
their role in fibroid pathogenesis remain to be identified.*!

Heritability

As discussed earlier, ethnicity plays a significant role in the
predilection for developing uterine leiomyomas. Women of
African American descent have a 2- to 10-fold increase in the
incidence of uterine fibroids compared with white women,
supporting a genetic predisposition to fibroids based on differing
racial DNA profiles. These data may be used to help isolate
specific genes responsible for these differences. However, to
date, there has been no identification of a racially specific gene
or alteration of gene expression leading to increased fibroid
formation.

Two studies of fibroid incidence in twins validate a heritable
genetic hypothesis for fibroids. The Australian twin registry
demonstrated a greater than 2-fold twin-pair correlation for
hysterectomy in monozygotic versus dizygotic twins.*? Fibroids
represent the most common indication for hysterectomy; thus
supporting a genetic link for fibroids. However, this study did
not specifically assess the number of uterine leiomyomas, leaving
other genetic variables as potential contributors to the increased
hysterectomy incidence among monozygotic twins. More
recently, a Finnish twin cohort study analyzed hospitalization for
fibroids and determined that there was a higher incidence of
hospitalization among monozygotic compared with dizygotic
twins.* However, ultrasonographic assessment demonstrated
no significant increase in risk based on zygosity. The authors con-
cluded that other risk factors may contribute as much to the
incidence of fibroids as genetic predisposition.

Family history of fibroids has been reported, first by Winkler
and Hoffman in 1938, who demonstrated a 4.2-fold increase
in fibroids among first-degree relatives.** Two further studies
demonstrated similar findings in first-degree relatives and sisters
of affected individuals in a Russian population, with one study
demonstrating an increase from a baseline of 2.45% to 26.1% in
sisters of affected patients and to 19.7% in daughters of affected
patients.*>*® Schwartz et al examined familial aggregation
patterns in a study of 638 women.*’ All patients were between
the ages of 18 and 59 years and had either operative or
ultrasonographic evidence of leiomyomas. These patients were
matched to 617 controls. The odds ratio for leiomyomas was
2.5 in patients with a positive family history, increasing to 5.7 in
patients with a family history of fibroids and a positive diagnosis
prior to 45 years of age.

Further evidence of genetic associations can be derived
from analysis of heritable conditions that predispose to fibroid
development. For example, Reed syndrome is an inherited
autosomal dominant trait that causes a significant increase in
both uterine and cutaneous leiomyomas. The gene responsible
codes for a tumor suppressor gene, and mutations in the gene
decrease tumor suppressor function.?®

Uterine Leiomyomas

Summary

In summary, molecular, genomic, and epidemiologic evidence all
support a genetic hypothesis in the genesis of some uterine
leiomyomas. Although no specific genetic defects have been
clearly linked to the initiating mechanism in fibroid develop-
ment, further studies are warranted to determine whether
specific genetic derangements contribute to the formation of
fibroids. Since the majority of fibroids remain chromosomally
normal, other factors also must play a crucial role in the
pathogenesis of leiomyomas.

Hormonal Etiology

It has long been believed that uterine leiomyomas are estrogen-
dependent tumors. More recent evidence suggests a plausible
causative role for progesterone as well.* Despite a substantial
number of studies evaluating the role of sex hormones in fibroid
etiology, growth, and development, controversy exists and many
questions remain.

Estrogen

Extensive effort has been devoted to the study of estrogen
receptors and uterine leiomyomas. Although some controversy
exists over the presence of increased estrogen receptors in
leiomyomas, most studies indicate that fibroids have a higher
concentration of estrogen receptors than does normal
myometrium.?® While myometrial estrogen receptor concen-
trations vary during the normal menstrual cycle, Sadan et al
demonstrated that fibroid estrogen receptor concentrations
remain elevated throughout the menstrual cycle, regardless of
fibroid volume.** Others have demonstrated that estrogen
receptor alpha and beta both are present in leiomyomas and that
both may be up-regulated when compared with normal
myometrium.3>*° The finding of ERB up-regulation in myomas
is significant because of the proximity of the gene locus to the
region of chromosome 14 involved in the t(12;14) chromosomal
translocation commonly found in uterine leiomyomas.

Several authors have demonstrated increased concentrations
of estrogen within leiomyomas.®"*? Yamamoto et al showed that
there was a decreased conversion of estradiol to its bioactively
weaker metabolite of estrone in leiomyomas as compared with
normal endometrium.> Potential causes may be related to
reduced activity of 17B-hydroxysteroid dehydrogenase, or to
increased levels of aromatase enzyme.>” Via either pathway,
precursors would be converted to increased levels of estrogenic
compounds, with potential stimulatory effects on myometrial
and hence leiomyomatous cells. These effects are thought to
occur in an autocrine or intracrine manner, suggesting a local
effect. This theory is supported by multiple studies that fail
to demonstrate any substantial difference in serum levels of
estradiol in patients with leiomyomas as compared with normal
controls.”*>® Estrogenic activity may also be increased by
modification of the estradiol molecule. Leihr et al demonstrated
higher concentrations of C, hydroxylated estradiol metabolites
in myomas, the likely result of increased estradiol 4-hydroxylase
activity.>’ The 4-hydroxylated estradiol molecule has a greater
affinity for the estradiol receptor than estradiol does, thus present-
ing another source of locally produced growth stimulants.

To date, no evidence proves a direct role of estrogen in fibroid
pathogenesis. However, estrogen has been shown to up-regulate

183



Section 2

184

General Gynecology

numerous other factors with potential effects on fibroid growth
including epidermal growth factor, insulin-like growth factor,
gap junction proteins, and the progesterone receptor.48 By
exerting an influence on the concentration of these factors it is
likely that estrogen plays a significant role in the genesis of
leiomyomas.

Progesterone
Progesterone receptors are also found in increased concentration
in leiomyomas.’® Although it is controversial, it appears that
fibroid progesterone receptors have also been found in increased
concentrations throughout the menstrual cycle.* These findings
are particularly noteworthy because during the normal
menstrual cycle estrogen (normally) would stimulate an increase
of progesterone receptors, yet in fibroids, this regulatory system
is abolished and receptor concentration is maintained at an
elevated level. Both progesterone receptor A and progesterone
receptor B are expressed in fibroids with progesterone receptor
A levels higher than those of the type B receptor in both
leiomyomatous and normal myometrial tissues.>

In contrast to estrogen, progesterone levels do not appear to
be elevated within myomas as compared with surrounding normal
endometrium.®® However, increased progesterone levels have
been shown to increase mitotic indices in fibroids, potentiating
growth both during cyclic hormonal changes in the menstrual
cycle and when administered exogenously.®!"*> Kawaguchi et al
examined menstrual cycle-dependent mitotic rates in uterine
leiomyomas in 181 women.®? They found that the mitotic count
was highest, at 12.7 per high-powered field, in the progesterone-
dominant secretory phase, achieving a middle value of 8.3 per
high-powered field during menses and down to a low of 3.8 per
high-powered field during the estrogen-dominant proliferative
phase. Kawaguchi subsequently analyzed the effect of progester-
one and estrogen on fibroid myocytes in culture.%® Cells cultured
in progesterone and estrogen-enriched media had more active
growth and development than those cultured in an estrogen-
only medium. Serum progesterone levels also are not increased
in women with leiomyomas. Unless exogenously administered,
the impact of progesterone appears limited to autocrine and
intracrine mechanisms, where, at a molecular level, it appears to
exert a significant influence on the growth and development of

fibroids.

Growth Factors

Both estrogen and progesterone appear to interact through a
variety of growth factors in leiomyomas to induce and stimulate
growth. Epidermal growth factor (EGF) and its receptor (EGF-R)
can be found in both normal myometrium and leiomyoma cells.
Maruo et al demonstrated that estrogen increases the local
production of EGF in leiomyoma cell cultures, while progester-
one synergistically increases EGF-R levels.* Several authors
have demonstrated the importance of this growth factor in
regulation of fibroid growth.®-%® Transforming growth factor
B3 (TGFB3) mRNA levels are up to 5-fold higher in myomas
compared with normal myometrium.®® This factor likely con-
tributes to increasing mitogenic potential of leiomyoma cells
while also increasing extracellular matrix deposition. TGFB3 is
of significant importance, not only because of the functional
potential of the product, but also because of its proximity to the

t(12;14) breakpoint on chromosome 14, downstream of the
ERPB gene. Other factors with potential contributions not yet
clearly elucidated include platelet-derived growth factor,
vascular endothelial growth factor, insulin-like growth factor I,
basic fibroblast growth factor, and prolactin.?®

Recent studies have also focused on the potential influence of
alterations of the growth cycle in fibroids.®>’~”2 During normal
menses, myocytes undergo growth arrest and potentially undergo
apoptosis. However, leiomyomatous cells have increased rates of
cellular proliferation with a decreased apoptotic rate compared
with normal endometrium. This combination could easily explain
the growth of leiomyomas as cells replicate more rapidly without
dying as frequently.

Thus, within the peptide and hormone milieu of the endo-
metrium and myometrium, significant interaction appears to
occur—between genetic elements, sex steroids, and growth
factors—to initiate and then stimulate the growth and develop-
ment of fibroids. With further research, specific pathways
demonstrating the interaction of these factors and potential
initiating events or catalysts may be identified. Identification of
these pathways is essential to management of both symptoms
and manifestations of uterine leiomyomas.

CLINICAL MANIFESTATIONS

The high prevalence of fibroids has led most authorities to
attribute multiple clinical manifestations to the presence of
these tumors. Despite the high prevalence of these tumors and
the frequency with which they necessitate medical or surgical
intervention, the majority of women remain asymptomatic. Most
studies of fibroid symptomatology rely on paired comparisons
before and after intervention strategies.”> These studies do not
accurately reflect the incidence of clinical presentations of
fibroids, since the patients are selected because of one or more
complications related to their leiomyomas. Moreover, because
both medical and surgical strategies have significant physical and
psychological impact, combined with the inevitable placebo
effect, these studies cannot be relied upon to explain the true
clinical nature of uterine leiomyomas.

While controversy exists about the exact role of fibroids
in the generation of specific symptomatology, it is important
for the practicing gynecologist to be familiar with the classic
manifestations of these tumors, as they may play a role in a
variety of symptoms as diverse as pelvic pain and constipation.
To classify the wide range of presentations potentially attribut-
able to fibroids, we recommend a modification of Stewart’s
classification system,’* dividing presentations into one of four
subgroups: abnormal uterine bleeding, pelvic pain or pressure
including affected organ system dysfunction, reproductive
dysfunction such as infertility and miscarriage, and pregnancy-
related complications.

Abnormal Uterine Bleeding

Abnormal uterine bleeding (AUB) is the most frequently cited
symptom in women with fibroids.”> While menorrhagia is the
most common type of abnormal bleeding experienced, patients
may have metrorrhagia or menometrorrhagia. Buttram and
Reiter reviewed nine studies citing an incidence of menorrhagia
between 17% and 62%.? Bettocchi et al examined women with
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AUB who underwent hysterectomy within 2 months of having a
diagnostic dilation and curettage procedure.”® Hysterectomy
confirmed that in 40% of these women myomas were the source
of their AUB. In the Ontario Uterine Fibroid Embolization Trial
(OUFET), 74% of 538 women undergoing bilateral uterine artery
embolization (UAE) had four or fewer myomas.”” Overall, 17%
of women with myomas came in with menorrhagia and 63%
with a combination of menorrhagia and pain. Chen et al reported
that white women with menorrhagia had a 40% increased inci-
dence of leiomyomas, whereas African American women had no
increase in risk.!®

Thirty percent of women in the OUFET trial reported having
menses that lasted more than 7 days. The median pad count was
9 per day. Rybo et al demonstrated that fibroids were four times
more common in women with excessive menstrual loss of
greater than 200 mL.”® Chen reported that in white women
with fibroids, nearly 40% had a duration of menses equal to or
greater than 6 days, while only 13% of African American women
experienced prolonged menses.'> Both African American and
white women experienced an approximately 10% incidence of
intermenstrual bleeding.

The mechanism of menorrhagia in women with fibroids has
not been clearly delineated. Myoma location may be important
in determining the severity of bleeding associated with fibroids
(Fig. 14-1). Submucosal myomas may increase the likelihood
of menorrhagia either by local effects on endometrium adjacent
to the fibroid or by alteration of endometrium directly over
the fibroid surface. However, no hysteroscopic or microscopic
evidence supports this hypothesis.”® Vascular changes have been
suggested as a potential mechanism of fibroid-induced menor-
rhagia.”’ Myometrium adjacent to myomas undergoes venous
compression leading to formation of venous lakes in the
myometrium that may influence bleeding patterns. Numerous
growth factors as well as local hormone and prostaglandin
influences may play roles in the development of menorrhagia.
These may include elevated levels of 6-keto prostaglandin F,,,
(PGF,,) and prostacyclin.®® Others have suggested impaired
endometrial hemostasis as a mechanism for altered bleeding in
patients with fibroids.®'

It is unclear how often leiomyomas can cause menstrual
loss significant enough to cause anemia. In a small study of
61 women with AUB and moderate-to-severe anemia, 38% of
patients had a submucosal myoma.®? Little evidence directly
correlates the presence of myomas and the incidence of iron
deficiency anemia, even though they are often cited as a
common cause of iron deficiency anemia in reproductive-age
women.

Fibroids are also commonly associated with dysmenorrhea.
In the OUFET trial, 60% of patients had dysmenorrhea.”” In
contrast, Lippman et al demonstrated no increased risk of
dysmenorrhea in fibroid affected women compared with patients
without fibroids.®®> However, when evaluating pain symptoms
by fibroid location, these authors demonstrated a nearly 3-fold
increase (29% vs. 11%) in moderate-to-severe dysmenorrhea
in women with submucosal fibroids versus women without
myomas. The elevated levels of prostaglandins PGF,, and
PGF,, demonstrated in leiomyomatous uteri have also been
associated with dysmenorrhea. Thus, it is biologically plausible
that fibroids contribute to the development of dysmenorrhea.

Endometrial lining

Cervix

Vagina

Figure 14-1 Locations of uterine myomas. Submucosal fibroids
intrude into or are contained in the uterine cavity; intramural fibroids are
contained within the wall of the uterus, and subserosal ones create the
characteristic irregular feel of the myomatous uterus. Most myomas are
of mixed type, however, as illustrated by A, B, and C. (From Stewart EA:
Uterine fibroids. Lancet 2001;357:293-298. Reprinted with permission
from Elsevier.)

Pelvic Pain and Pressure

Pelvic pain and pressure are the second most frequently reported
symptoms. The presence of pain may be related to compression
of organs or nerves, to ureteric compression from large, broad
ligament or cervical fibroids, or to compression from torsion of
pedunculated fibroids. Pain may also be related to prolapsed
leiomyomas that undergo ischemic or necrotic changes.? Kjerulff
et al recorded 41% of white and 59% of African American
patients complaining of severe pelvic pain.’* Chen et al found
an approximately 35% incidence of severe pain in both races.'
The study by Lippman et al, which evaluated 635 women who
had a pelvic ultrasound and were subsequently followed for
reproductive outcome, demonstrated a trend toward increased
risks of dyspareunia and noncyclic pelvic pain in women found
to have fibroids.®® These authors also found an increased risk
of dyspareunia and noncyclic pelvic pain when myomas were
located in the fundal portion of the uterus. Other authors have
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also found that fibroid location influences the severity and
location of pain.”®

Pelvic pressure symptoms can occur in women with a
myomatous uterus. Few data exist on the relative contribution
of fibroids to the development of these symptoms in unselected
populations. The OUFET trial reported an 8% incidence of only
bulk or pressure-related symptoms prior to study enrollment.”’
However, nearly 86% of patients complained of bulk and pressure
symptoms and 57% complained of urinary urgency/frequency
symptoms as components of their clinical presentation. Anterior
fibroids can cause bladder dysfunction, whereas posterior fibroids
may affect bowel function. Such symptoms are dependent on
the volume of the leiomyomas. Bladder dynamics can be signifi-
cantly altered by changes in bladder capacity, urethrovesical
angle changes, and incomplete bladder emptying. Although rare,
complete ureteric obstruction has been reported.®® Symptoms
related to urinary changes must be investigated for alternative
explanations prior to surgical management of leiomyomas.>%%6
Although rare, bowel complications can be significant. In one
report, a patient experienced a large bowel obstruction secondary
to compressive effects of a uterine leiomyoma.®’

Infertility

In clinical practice, leiomyomas are frequently used to explain
otherwise unexplained infertility. Indeed, between 27% and
40% of women with myomas experience infertility.> However,
some authors suggest that myomas are rarely the sole cause of
infertility, accounting for a true fibroid related incidence of only
1% to 2%.% Other authors rarely suggest that more than 10% of
infertility cases are attributable to the presence of leiomyomas.3®
Pritts conducted a meta-analysis (Table 14-2) to answer three
questions: (1) Is there a higher incidence of infertility in patients
with fibroids? (2) Does fibroid location affect the incidence of
infertility? (3) Does myomectomy enhance fertility?® Women

with subserosal and intramural fibroids did not have a higher
risk of infertility, although a subanalysis of almost 4000 patients
showed a strong trend toward a significant reduction in implan-
tation rates. Women with submucosal fibroids had significantly
reduced fertility. The presence of submucosal fibroids resulted
in a 68% reduction in implantation and a 73% reduction in
clinical pregnancy. It is important to note that this meta-analysis
demonstrated no significant increase in infertility when all
women with fibroids were pooled, regardless of leiomyoma
location. Most authors support the concept that fibroids affect
fertility with decreasing significance from submucosal to
intramural to subserosal anatomic locations.”® In contrast, in a
study by Bulletti et al, 11% of patients with myomas and infer-
tility went on to conceive, while 27% of patients with infertility
without myomas achieved conception, a highly significant differ-
ence between groups (P < 0.001).”!

The potential for myomas to affect fertility also appears clear
from studies examining the positive benefits of myomectomy on
fertility rates. Bulletti’s study demonstrated that women with
myomectomy had an even higher pregnancy rate of 42% than
the 11% rate found in untreated controls.”' Interestingly, the
pregnancy rate in the myomectomized group was nearly twice
that of the no-myoma infertility group!

In keeping with the findings from the previously mentioned
studies, patients who experience infertility and subsequently
undergo in vitro fertilization (IVF) therapy also appear to have
adverse effects if fibroids are present. In an analysis of seven
separate studies of the effects of myomas on in vitro fertilization
therapy, Donnez and Jadoul found that patients with uterine
cavity—distorting myomas had a 9% pregnancy rate compared
with 29.1% for patients with myomas without cavity distortion,
and 25.1% for patients without myomas.”> When conducting a
meta-analysis of the results of these studies, these authors
demonstrated a 9% pregnancy rate for women with endometrial

No. of Studies with Infertile Controls No. Relative Risk 95% Cl
Mixed subserosal, intramural, and submucosal pregnancy rates 8 3616 1.021 0.885-1.171
Mixed subserosal, intramural, and submucosal implantation rates 5 3724 0.746 0.625-0.888*
Mixed subserosal, intramural, and submucosal delivery rates 5 1490 0.833 0.682-1.010
Subserosal and intramural pregnancy rates 7 1507 0.963 0.822-1.122
Subserosal and intramural implantation rates 6 3906 0.862 0.726-1.022
Subserosal and intramural delivery rates 4 588 0.979 0.795-1.194
Subserosal pregnancy rates 1 359 1.108 0.065-1.720
Subserosal delivery rates 1 359 1.094 0.580-1.858
Intramural pregnancy rates 3 614 0.944 0.727-1.201
Intramural implantation rates 1 321 0.813 0.600-1.088
Intramural delivery rates 2 649 1.005 0.734-1.341
Submucosal pregnancy rates 2 510 0.321 0.130-0.697*
Submucosal implantation rates 1 541 0.277 0.096-0.720*
*Denotes statistical significance.
Modified with permission from Pritts EA: Fibroids and infertility: a systematic review of the evidence. Obstet Gynecol Surv 2001;56:483-491.
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cavity—distorting myomas, 33.5% pregnancy rate for women
with myomas not distorting the endometrial cavity, and 40%
pregnancy rate for women without myomas. However, as with
many meta-analyses, not all the studies independently demon-
strated a significant effect of myomas on infertility therapy.
Additional, recent studies appear to support a detrimental
role of myomas on fertility therapy and assisted reproductive
technologies. Hart et al conducted a prospective study of the
effects of intramural myomas smaller than 5cm on patients
undergoing IVF therapy.” They found that, when controlled for
age and number of embryos transferred, women with intramural
fibroids had a 54% reduction in ongoing pregnancy rates,
although biochemical pregnancy and implantation rates were
not significantly different between groups in their models. It is
becoming progressively more apparent that fibroids causing
endometrial distortion or having extension into the endometrial
cavity likely have a negative impact on the success of infertility
therapy. The results appear to substantiate severe reductions in
IVF success and mandate careful investigation and consideration
of surgical intervention prior to assisted reproductive technology
therapies.

To date two studies have examined the relationship between
IVF and myomas that do not distort the endometrial cavity.
Oliveira et al examined 245 women undergoing IVF and intra-
cytoplasmic sperm injection (ICSI) with subserosal or intra-
mural myomas determined by transvaginal ultrasound and
compared these patients against 245 matched controls with no
evidence of myomas.”* In women with myomas less than 4 cm,
there was no difference in outcome with regard to pregnancy,
implantation, and abortion rates. However, women with myomas
greater than 4 cm had a 30% pregnancy rate compared with a
52% pregnancy rate in women with myomas smaller than 4 cm.
The number and location of the myomas had no impact on
results. Check et al examined 61 women with exclusively intra-
mural myomas, finding no difference in IVF outcomes, including
positive P-human chorionic gonadotropin (B-hCG) levels,
chemical pregnancies, clinical pregnancies, ectopic pregnancies,
abortions, or live births.”> Ng and Ho also confirmed these find-
ings, demonstrating no difference in implantation rates (13.8%
vs. 14.4%) or ongoing pregnancy rates (19.5% vs. 21.5%).% Thus,
it would appear that the presence of intramural leiomyomas that
have no impact on endometrial cavity architecture does not lead
to any significant decrease in assisted reproductive technology
success. These data are consistent with the proposed mechanisms
for leiomyoma interference with implantation (Table 14-3).%
Most of these hypotheses require fibroid proximity to the endo-
metrium for a deleterious effect. The lack of such proximity and
consequent endometrial distortion may significantly decrease
the impact of these tumors on infertility therapy.

Pregnancy and Pregnancy Outcomes

Between 1% and 4% of pregnancies are affected by the presence
of fibroids.®® The majority of these do not significantly change
during pregnancy and frequently remain asymptomatic.”® Some
leiomyomas may shrink during pregnancy. Leiomyomas that
increase in volume during pregnancy rarely grow by more than
25%.% Up to 10% of women with myomas experience some
type of antepartum, intrapartum, or postpartum complication.
Complications attributed to leiomyomas include recurrent
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- Potential effects on implantation and sperm transport as well as uterine
contractility and perfusion

+ Changes in the myometrial microvasculature consisting of abnormalities
within tight junctions between endothelial cells

- Aberrant local expression of growth factors involved with angiogenesis

Adapted from Surrey ES: Impact of intramural leiomyomata on in-vitro fertilization-embryo
transfer cycle outcome. Curr Opin Obstet Gynecol 2003;15:239-242.

miscarriage, antepartum and postpartum hemorrhage, placental
disturbances including placental insufficiency and placental
abruption, increased risk of preterm labor and delivery, increased
cesarean section rate, and acute ischemic changes and fibroid
degeneration secondary to decreased perfusion or torsion.
Fibroids appear to increase the risk of spontaneous first-
trimester miscarriage. Benson et al assessed leiomyoma presence
in the first trimester by transvaginal ultrasonography usually prior
to 7 weeks of gestational age.'”’ They compared 143 patients
with leiomyomas with 715 control patients without myomas.
The results of this study are presented in Table 14-4. Overall,
patients with myomas had a 14% spontaneous loss rate versus
7.4% for patients without myomas. Patients with a single
myoma had a small but significantly higher spontaneous loss
rate, with only a 0.4% increase compared with patients without
myomas. However, patients with multiple myomas had a 3-fold
increase in spontaneous miscarriage rates and a 16% decrease in
live-birth rates. There was no correlation between fibroid size
or location and loss rates. Interestingly, only one patient had a
submucosal fibroid and therefore the authors could not
determine the impact of these specifically located myomas on
miscarriage rate. Others, however, have reported high loss
figures if implantation occurs over a submucosal fibroid. Li et al
observed a 17% incidence of second-trimester miscarriage in
affected patients with intramural and subserosal fibroids.!! The
pathophysiologic mechanisms may involve abnormal calcium

No. of Liveborn Rate Spontaneous

No. of Fibroids Patients (%) Pregnancy Loss Rate (%)
No fibroids, 715 92.4 7.6

normal uterus
Single fibroid 88 92.0 8.0
Multiple fibroids 55) 76.4 23.6

Two 25 76.0 24.0

Three 8 87.5 12.5

Four or more 22 72.7 27.3
P< 0.05 (Fisher's exact test) for comparison of loss rates with single vs. multiple fibroids.
Reproduced with permission from Benson CB, Chow JS, Chang-Lee W, et al: Outcome of
pregnancies in women with uterine leiomyomas identified by sonography in the first
trimester. J Clin Ultrasound 2001;29:261-264.
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Multivariate-adjusted*
Percent Leiomyoma Percent No Leiomyoma

Pregnancy Complication (n=2065) (n=4243) OR 95% CI
Any complication® 40.44 24.86 1.87 1.59, 2.20
First-trimester bleeding® 1.84 0.80 1.82 1.05, 3.20
Placenta previa 0.87 0.49 1.76 0.76, 4.05
Abruptio placentae 1.84 0.60 3.87 1.63,9.17
Oligohydramnios 1.07 0.66 1.80 0.80, 4.07
Polyhydramnios 0.68 0.40 2.44 1.02, 5.84
Preeclampsia 0.15 0.19 1.50 0.29, 7.87
Other complications 25.91 12.61 2.62 2.15, 3.20
Anemia 1.26 2.10 0.68 0.38,1.19
PROM 4.55 2.50 1.79 1.20, 2.69
Cl, confidence interval; OR, odds ratio; PROM, premature rupture of membranes.
*Adjusted for maternal age (<25, 25-34, >35 yr) and maternal weight gain (<25, 25-39, 240 Ib).
Data collected only for years 1989-1993 (n=1538 women with uterine leiomyomas, 3189 women without uterine leiomyomas).
Reproduced with permission from Coronado GD, Marshall LM, Schwartz SM: Complications in pregnancy, labor, and delivery with
uterine leiomyomas: a population-based study. Obstet Gynecol 2000;95:764-769.

metabolism and consequent irregularities in myometrial
contractions.®

In one of the largest studies of fibroid-related pregnancy
complications, Coronado et al examined 2065 women from
Washington State with hospital discharge records indicating the
presence of leiomyomas.'? These authors were able to assess
a wide range of pregnancy complications while controlling for
confounding variables including maternal age, race, ethnicity,
marital status, residence, smoking status, parity, prior cesarean
delivery, maternal weight gain, hypertension, and diabetes
(Table 14-5). They reported significantly increased antepartum
risks, with an odds ratio of 1.87 (CI 1.59, 2.20) for risk of

any complication. Specifically, first-trimester bleeding, placental
abruption, polyhydramnios, and premature rupture of the
membranes were all significantly increased, with odds ratios
ranging from 1.79 for premature rupture of the membranes to
an astounding 3.87 for placental abruption.

Labor- and delivery-related complications were also signifi-
cantly increased in these patients (Table 14-6). Patients with
leiomyomas had increased labor dysfunction, an increased inci-
dence of breech presentation, and a greater than 6-fold increase
in risk of cesarean section. Adverse birth outcomes were also
increased, with leiomyomas being associated with higher risks
of Apgar scores below 7 at 5 minutes, malformations, birth

Labor and Delivery

Percent Leiomyoma

Complication (n=2065)

Labor complications 50.61
Dysfunctional labor® 4.12
Prolonged labor 3.58
Excessive bleeding’ 0.82

Delivery complications
Breech presentation 12.59
Precipitous labor® 0.58
Cesarean delivery 58.31

Multivariate-adjusted*
Percent No Leiomyoma
(n=4243) OR 95% ClI
30.73 1.90 1.65, 2.18
1.65 1.85 1.26,2.72
1.84 1.17 0.80,1.71
0.71 1.58 0.76, 3.29
3.04 3.98 3.07,5.16
1.89 0.41 0.21, 0.81
17.51 6.39 5.46, 7.50

Cl, confidence interval; OR, odds ratio.

delivery (yes/no).

*Adjusted for maternal age (<25, 25-34, >35 yr), maternal parity (nulliparous, primiparous, multiparous) and previous cesarean

" Data collected only for years 1989-1993 (n=1538 women with uterine leiomyomas, 3189 women without uterine leiomyomas).
Reproduced with permission from Coronado GD, Marshall LM, Schwartz SM: Complications in pregnancy, labor, and delivery with
uterine leiomyomas: a population-based study. Obstet Gynecol 2000;95:764-769.
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weight less than 2500g, and delivery prior to 38 weeks of
gestational age.

Interestingly, a recent study found no increase in risk of
miscarriage in women with myomas undergoing genetic
amniocentesis compared with women with myomas who did
not undergo the diagnostic procedure.'® The exact mechanism
of action for causation of these various pregnancy-related compli-
cations is not well understood. Leiomyoma location, abnormal
uterine distensibility, abnormal uterine contractility, and abnormal
maternal-fetal vascularization may all play a part.

Perhaps the most common complication of myomas in
pregnancy is hemorrhagic infarction, frequently termed “red
degeneration.”!® This syndrome occurs more frequently in
enlarged myomas with volumes greater than 200 mL, usually
during the second trimester. The syndrome is thought to occur
as a result of vascular insufficiency, ischemia, and edema.
Typically, affected patients have pain but also may have fever,
contractions, nausea, vomiting, and mild leukocytosis. Diag-
nostic ultrasound can demonstrate changes of cystic spaces or
a coarse heterogeneous pattern in up to 70% of patients.
Treatment is optimally managed by anti-inflammatory agents,
which have been shown to reduce duration of hospital stay and
readmission.!®

DIAGNOSIS

Diagnosis of uterine leiomyomas begins with careful history-
taking and physical examination. A bulky, large, irregular, or firm
uterus is suggestive of the presence of leiomyomas. A careful
clinical examination to determine uterine size in the presence of
myomas is highly correlated with ultrasonographic findings of
uterine length and subsequent pathologic specimens.'® How-
ever, clinical examination has a limited capacity to differentiate
submucosal, intramural, and subserosal myomas. Anatomic
location often dictates management, and therefore in clinical
practice diagnostic radiology frequently is employed to deter-
mine the precise location of uterine leiomyomas. Many different
imaging modalities are available, including hysterosalpingography,
sonography, sonohysterography, CT scan, magnetic resonance
imaging, and hysteroscopy. The practical benefits and disad-
vantages of each are reviewed briefly.

Hysterosalpingography

Hysterosalpingography (HSG) is a common method of assessing
tubal patency. It frequently is used in the evaluation of infertile
patients who are at increased risk for the presence of myomas.
Myomas can be detected by hysterosalpingography if they are
present within the uterine cavity or significantly distort the
uterine cavity. There is an associated false-positive rate. For
example, a submucosal myoma may be identified when myomas
are actually intramural with extension into the endometrium,
since the radiograph can distinguish only endometrial cavity
distortion rather than precise fibroid location. In one study,
almost 25% of hysterosalpingogram reports were incorrect when
followed-up with sonohysterograms.'”” There was high false-
positive detection of polyps and myomas by HSG that were
not found on subsequent investigation with hysteroscopy. While
technically simple, the procedure is invasive and frequently
causes discomfort. Patients with a previous history of pelvic
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inflammatory disease are at risk of recurrence following HSG.!%®
Pretest B-hCG levels to rule out pregnancy and premedication
with analgesics, nonsteroidal anti-inflammatory drugs, and anti-
biotics where indicated may reduce some of the associated
complications. Although a viable option for diagnosis of tubal
occlusion secondary to uterine myomas, HSG is not optimal in
the evaluation of uteri affected by leiomyomas because of its
inefficacy in providing information on myomas that do not
involve the uterine cavity.

Ultrasonography

The most common imaging modality used in the detection and
diagnosis of leiomyomas is the two-dimensional ultrasound.
Both transabdominal and transvaginal approaches are frequently
used. Transabdominal images provide a wider field of view and
are obviously less invasive; however, they cannot detect myomas
smaller than 1 cm. Transvaginal approaches allow for detailed
high-resolution images, giving precise location information and
detection for even 4- to 5-mm myomas. However, this modality
may have decreased sensitivity in detecting pedunculated,
subserosal myomas or those high in the abdominal cavity, since
they may remain outside the field of view.!” Ultrasonographic
appearances of fibroids can vary widely depending on location,
size, ratio of fibrous to smooth muscle tissue, and degree of
calcification.!'? Fibroids that have undergone degenerative changes
may also demonstrate cystic, hypoechoic, or fluid-filled areas
consistent with regions of necrosis. Typically myomas present as
large, well-defined, echogenic, rounded lesions in the uterus.

Transabdominal ultrasound is less accurate in the identification
of myomas that extend into the broad ligament.'!! Furthermore,
because of the significant variation in ultrasonographic appear-
ance, it has poor sensitivity in the differentiation of sarcomatous
myomas from benign leiomyomas. While transvaginal ultra-
sonography (TVUS) improves on the detection of myomas
over transabdominal scanning, it is still limited in discerning
pedunculated from sessile myomas and detecting the degree to
which myomas extend into the endometrial cavity. Fedele et al
reported 100% sensitivity in detection of submucosal myomas
with transvaginal sonography when compared with hysterectomy
specimens.''> One study demonstrated that TVUS was as
sensitive in detecting the presence of myomas as magnetic
resonance imaging (MRI), but that MRI detected twice as many
myomas as TVUS.'"'3 However, detection of intracavitary abnor-
malities is significantly reduced in comparison with hysteroscopic
diagnoses, with 63% sensitivity.!!

Three-dimensional ultrasonography has recently been
incorporated into gynecologic practice. This modality provides
more detailed information on the uterine cavity and uterine
anatomy and may reduce the required skill necessary for
accurate determination of fibroid location.!®!5 To date there
is little data on its efficacy in improving on traditional, two-
dimensional ultrasound; however, it may improve volumetric
assessment.!'® Newer studies have examined the use of three-
dimensional ultrasound in conjunction with saline infusion
hysterography. While some authors have demonstrated improve-
ments in the detection of intracavitary abnormalities using this
technique, considerable controversy exists.'!” Pretorius et al
suggest that it may assist in reducing hysteroscopy for potentially
inoperable myomas.!'8
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Figure 14-2 Sonohysterogram demonstrating a large, submucosal
fibroid growing cephalad into the endometrial canal. The myoma
interferes with the majority of the endometrial canal. (Courtesy of

W. Romano, St. Joseph’s Health Care Center, London, Ontario, Canada.)

Hysterosonography is taking on a more significant role in the
diagnosis of myomas. This technique allows clearer visualization
of endometrial cavity contours. Polyps, as well as pedunculated
and sessile fibroids, can all be more clearly delineated. Further-
more, this allows for specific determination of the extent of
myoma presence within the uterine cavity when they are located
submucosally or in the intramural regions (Figs. 14-2 to 14-5).
With the use of sonographic contrast media, tubal patency
also can be determined. Complications such as infection are
extremely rare although precautions are recommended in
patients with a prior history of pelvic inflammatory disease. The
sensitivity for the detection of intrauterine abnormalities using
hysterosonography compared with hysteroscopy is 88% with a
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Figure 14-3 Sonohysterogram demonstrating two endometrial polyps/
fibroids. The first polyp is fundal, and the second arises from a point near
the internal cervical os and grows cephalad. Doppler flow (not shown)

demonstrated significant vascularization of the neoplasms. (Courtesy of
W. Romano, St. Joseph’s Health Care Center, London, Ontario, Canada.)
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Figure 14-4 Sonohysterogram demonstrating two anterior,
submucosal fibroids and one small endometrial polyp. (Courtesy of
W. Romano, St. Joseph’s Health Care Center, London, Ontario, Canada.)

specificity of 95%.!'* The majority of studies examining the utility
of hysterosonography in pre- and postmenopausal patients have
revealed sensitivities of 88% to 100% and specificities of 76% to
96%. It has been suggested that up to 72% of hysteroscopic
procedures could be avoided by use of sonohysterography and
only 4% of intracavitary lesions would be missed.!!”

Magnetic Resonance Imaging

MRI is possibly the most useful technique for the diagnosis of
uterine fibroids because of its accuracy in the detection and
localization of uterine fibroids.'?’ It also may provide advantages
to patients undergoing fertility preserving therapy, such as
myomectomy or uterine artery embolization, or when endovaginal
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Figure 14-5 Sonohysterogram demonstrating a large submucosal
uterine leiomyoma and a concurrent endometrial polyp. Doppler flow
demonstrates significant arterial vascularization and blood flow to both
neoplasms. (Courtesy of W. Romano, St. Joseph’s Health Care Center,
London, Ontario, Canada.)
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ultrasound has been equivocal or nondiagnostic.'?! Fibroids
generally appear as homogenous, dark (i.e., low intensity), well-
circumscribed masses (Figs. 14-6 and 14-7). Endometrial polyps
often can be distinguished from myomas on the basis of the
myometrial origin of myomas visible on MR scans. Fibroids as
small as 0.5 cm can be detected using this imaging modality.
When myomas grow beyond 3 cm they often have inhomogeneous
architecture because of various degrees of degenerative, hemor-
rhagic, and necrotic changes within the tumor.!?® Specialized
coils have been developed specifically for pelvic MR images that
increase signal intensity. Several adjunctive techniques may also
be useful in enhancing images, including the use of glucagon
for restriction of bowel activity, rectal air insufflation, and oral
contrast media.!'! In addition to localization of myomas, MR
angiograms can help in detection of collateral ovarian blood
supply to uterine myomas. This is particularly useful information
for patients considering undergoing uterine artery embolization
(UAE), since fibroids with ovarian blood supply may not
respond adequately to UAE procedures.

Despite the high resolution of MRI for uterine fibroids,
its utility is limited in determining pathologic differences in
degenerating fibroids or in distinguishing benign leiomyomas
from their malignant counterparts, leiomyosarcomas. Addition-
ally, despite its proven efficacy, the substantial costs associated
with MRI have generally limited its use in routine evaluation of
uterine leiomyomas.'%®

Hysteroscopy

Hysteroscopic evaluation of myomas is the gold standard for
evaluation of intrauterine extension of fibroids. This technique is
particularly useful in women with submucosal fibroids and polyps
amenable to surgical intervention at the time of hysteroscopic
evaluation. Hysteroscopic evaluation allows for accurate

Figure 14-6 T1-weighted MR image in axial view after gadolinium
injection. The MRI depicts a large uterine leiomyoma, with compression
of the posterior myometrium and distortion of the endometrial canal.
(Courtesy of W. Romano, St. Joseph’s Health Care Center, London,
Ontario, Canada.)
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Figure 14-7 T1-weighted MR image in sagittal view after gadolinium
injection. The MRI demonstrates a massive subserosal uterine myoma
with central necrosis and cavitation. (Courtesy of J. Bennett,

St. Joseph’s Health Care Center, London, Ontario, Canada.)

localization of submucosal fibroids and for clear delineation of
pedunculated and sessile myomas and polyps. This technique
also provides visualization of the extent of endometrial distortion
caused by intramural myomas and the extent to which tubal
ostia may be occluded by adjacent myomas. The advantages of
this technique include direct visualization, potentially simul-
taneous therapeutic intervention, out-patient or office setting
use, and minimal complications. The disadvantages include
inability to detect intramyometrial extension, need for signifi-
cant analgesia/sedation or anesthetic, and potential for rare but
significant complications associated with operative hysteroscopy
(see Chapters 38 and 39).

de Vries et al reviewed the evidence comparing saline infusion
sonography (SIS) with hysteroscopy for the evaluation of endo-
metrial abnormalities.'’® Although SIS had between 88% and
100% sensitivity, these values were still lower, in general, than
the reference category of hysteroscopy.

MANAGEMENT

Because the vast majority of uterine myomas are asymptomatic,
in most cases no therapeutic intervention is necessary. Patients
experiencing complications related to the presence of leiomyomas
generally have several options for management: medical therapy,
embolotherapy, and surgical therapy. The choice depends on
many factors including severity of symptomatology, desire for
future fertility, comorbid conditions, and access to physicians
with appropriate surgical knowledge, skill, and equipment.
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Implicit in consideration of management options is ruling out
the potential for malignancy within a myomatous mass. The inci-
dence of uterine leiomyosarcomas is 1.7 per 100,000 women,
with an incidental finding of leiomyosarcoma in asymptomatic
uterine fibroids of 1 in 2000.5%'2? Schwartz et al analyzed six
studies evaluating typical clinical presentations of patients with
leiomyosarcoma. The majority of patients were near 45 to
50 years of age and had an enlarged uterus (>6 week size).!?
The authors found that 95% of leiomyosarcomas present as
the largest or only uterine mass. The importance of correctly
diagnosing uterine myomas is highlighted by reports of
inadvertent treatment of leiomyosarcomas with GnRH agonist
therapy.'?

Medical Management

Medical management of leiomyomas is a rapidly expanding field
aimed at reducing the symptoms associated with fibroids without
the risks and complications of surgical intervention. Medical
therapy involves manipulation of factors that contribute to
fibroid growth by either reducing the concentration of growth
factors, using competitive antagonists against hormones, inter-
fering with growth factor receptor function, altering uterine
blood flow, or altering endometrial properties. To date, many
different agents have been used but generally may be categorized
into six primary modalities: endometrial suppression drugs,
GnRH agonist therapy, antisteroid therapy, androgen therapy,
leiomyoma receptor growth factor antagonists, and most
recently uterine blood flow-altering drugs.

Oral and Injectable Contraceptives

Oral contraceptives have long been used in the control of
abnormal uterine bleeding by reducing endometrial growth.
They are frequently used in clinical practice to control fibroid-
related menorrhagia despite the lack of evidence supporting
their efficacy. In theory, reducing endometrial growth should
reduce bleeding; however, there is no practical or theoretical
evidence to support a decrease in bulk- or pain-related symptoms.
Although no direct evidence links fibroid growth and progestins,
medroxyprogesterone acetate may actually stimulate growth of
uterine leiomyomas.'?® In fact, the data regarding OCs suggest
an increase in the incidence of leiomyomas if initiated prior to
the age of 16 years.!” Because of the relative safety of OCs and
the contraceptive benefits, their use may provide a reasonable
first-line approach to the control of fibroid-related menorrhagia
in patients over age 16. However, in patients with bulk-related
symptoms, no evidence supports the use of oral contraceptives
and other agents with proven efficacy in reducing leiomyoma
volume should be considered.

Levonorgestrel Intrauterine Systems

In contrast to OC use, fibroid-related menorrhagia and fibroid
volume may be reduced in patients using levonorgestrel intra-
uterine contraceptive systems (LN-IUS). The endometrial
suppressive effects of this device are well documented, but its
efficacy in the treatment of myomas is only recently being
evaluated. Traditionally, intrauterine devices have been contra-
indicated in patients with fibroids because of the frequency of
endometrial cavity distortion leading to decreased contraceptive
efficacy. However, one study demonstrated a decreased inci-

dence of leiomyoma development in patients using the LN-IUS
for more than 5 years, with decreased uterine surgery and hyster-
ectomy rates as well.'?® A study conducted in a small population
of women demonstrated decreased myoma volume within 6 to
18 months of LN-IUS use. Although the LN-IUS controls
fibroid-related menorrhagia by progestin-induced endometrial
suppression, it is believed to exert its effect on fibroid volume
by increasing the concentration of insulin-like growth factor-
binding protein-1, thereby reducing a potential leiomyoma-
related growth factor.'?’

Nonsteroidal Anti-Inflammatory Drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) that can
significantly reduce abnormal uterine bleeding do not appear to
reduce fibroid-induced menorrhagia. In two studies, no benefit
was shown in patients undergoing therapy with either naproxen
or ibuprofen if myomas were present.'?®!12° Moreover, there is
likely no alteration in fibroid volume and growth, resulting in no
significant benefit in the use of these agents in fibroid-affected
patients.

Gonadotropin-releasing Hormone Agonists
GnRH agonists are the most common form of medical therapy
employed in the treatment of leiomyoma-related symptoma-
tology. These agents are thought to exert their influence by
inducing a hypoestrogenic state unfavorable to fibroid and
endometrial growth. Thus, use of these agents can potentially
reduce both bleeding- and bulk-related symptoms. While there
are many different agents, most studies have examined the use
of leuprolide acetate. The route of administration can signifi-
cantly influence the efficacy of these agents. Friedman et al
demonstrated that intranasal administration of leuprolide acetate
resulted in no reduction in uterine volume compared with a
53% reduction when it was administered subcutaneously, with
a concurrently higher level of mean serum estradiol concen-
trations in patients undergoing intranasal administration.!3°

The majority of studies indicate that fibroid and uterine
volume can effectively be reduced on average by 50% with the
use of these agents.'3! However, individual leiomyomas have a
high degree of heterogeneity in their response to GnRH agonists,
with response rates varying from 0% to 100% after 3 to 6 months
of continuous therapy.'®? Response is usually seen within 1 to
2 months of therapy and maximal response after 12 weeks. The
greatest proportion of shrinkage occurs after the first month
and subsequently progressively declines.'** Reductions of up to
38% have been demonstrated in the surface area of submucosal
myomas at 8 weeks of therapy.!3* Uterine volume can similarly
be decreased on average by 25% to 80% with maximal reductions
achieved after 12 weeks of therapy.'>® The reduction in uterine
volume extends to reductions in the intrauterine cavity. Two
studies used hysterography to demonstrate reductions in the
volume of the endometrial cavity. The first study demonstrated
a reduction of 35% at 8 weeks,'3® while the second demonstrated
that prolonged use resulted in a 40% decrease at 24 weeks.!'3’
The efficacy of GnRH agonists appears to be dependent on circu-
lating levels of estrogen. Thus, women with obesity or without a
significant suppressive response to GnRH agonist administration
have reductions in amenorrhea and volume decrease.'®® Up to
10% of myomas will have no response to therapy (Table 14-7).
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Gutmann et al demonstrated a 5-fold increased degree of
hyalinization in myomas that were unresponsive to leuprolide
acetate in a small study of 12 patients with surgical histo-
pathologic evaluation following short-term administration of
depot leuprolide.'*® Pedunculated fibroids may have an attenuated
response as compared with myomas contained within the
uterus.

Lemay et al reviewed data on symptom improvement follow-
ing GnRH agonist use'>* (Table 14-8). Even patients without
significant myoma shrinkage experience up to 92% improve-
ment in symptoms following GnRH agonist therapy. Addition-
ally, there can be improvements in hematocrit, hemoglobin, and
iron indices. These improvements provide not only symptomatic
benefit, but can make potential surgery safer by reducing the
impact of blood loss and the need for transfusion and allowing
for preoperative autologous blood donation.

Preoperative

The use of GnRH agonists preoperatively for uterine leiomyomas
may be one of the most effective strategies for improving
outcomes. There are preoperative, intraoperative, and post-
operative benefits. Preoperative GnRH agonist use is the subject
of a meta-analysis of 21 randomized controlled trials.!*" Pre-
operative hemoglobin was significantly increased by 1.3 g/dL
and hematocrit by 3.1%, uterine size decreased by 159 mL and
2.2 gestational weeks, and fibroid volume decreased by 12 mL.

Symptom Improvement (%)
Dysmenorrhea 95-100
Abnormal bleeding 93-100
Pelvic pain 85-95
Pelvic pressure 75-93
Urinary frequency 50-94
Dyspareunia 69-80
Constipation 66-78
Abdominal bloating 69-75
Reproduced with permission from Lemay A, Maheux R: GnRH agonists in the management
of uterine leiomyoma. Infert Reprod Med Clin North Am 1996;7:33-55.
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Intraoperative

Intraoperative benefits included a 58 mL reduction in blood
loss at hysterectomy and a 68 mL reduction in blood loss at
myomectomy. Although these values are statistically significant,
their clinical relevance is questionable. Despite the reduction in
blood loss, the rate of blood transfusion did not significantly
differ between groups. The odds ratio for vaginal hysterectomy
was substantially increased in patients undergoing GnRH agonist
treatment, with a nearly 5-fold increase in vaginal hysterectomy
rate in treatment patients, although the largest trial with a
placebo-controlled group demonstrated no difference in surgical
approach. These differences may be attributable to other patient
factors including previous pelvic surgery, history consistent with
adhesions, and physician skill and preference. However, physicians
found an 8% reduction in risk of difficult surgery in pretreated
patients. For patients undergoing abdominal hysterectomy, the
choice of Pfannenstiel incision was more common, with an OR
of 0.36 for vertical incisions, a significant clinical value in light of
the increase in wound complications associated with vertical
incisions. Patients also benefited from a decreased duration of
operating time and a 1.1 day reduction in hospital stay. However,
in a study of 426 patients undergoing laparoscopic myomectomy,
patients who had received GnRH therapy prior to surgery had a
higher risk of conversion to open laparotomy.'*!

Postoperative

Overall, postoperative complications did not differ in groups
undergoing myomectomy, but there was a 38% reduction in
risk of postoperative complications with hysterectomy including
blood loss and pyrexia. Compared with no treatment, post-
operative hemoglobin and hematocrit values appear to be elevated,
but these results were not evident in placebo-controlled trials.
Of interest is the finding of a 4-fold increase in risk of myoma
recurrence 6 months postoperatively in patients who had received
treatment. It has been hypothesized that this is due to shrinkage
of small myomas that subsequently become undetectable at
surgery but then undergo regrowth postoperatively.

Complications
Several complications are associated with the administration
of GnRH agonists for uterine myomas. The most important is
the rapid regeneration of myomas and regrowth of the uterus
within 6 months of cessation of treatment.!3? Often these
increases occur within weeks of treatment cessation. Friedman
et al demonstrated that within 3 months of cessation fibroids
exhibited regrowth to 88% of their original size.'*? This may be
due, in part, to a rapid return of ovarian steroidogenesis follow-
ing treatment cessation, or it may involve the return of uterine
blood flow to pretreatment levels. Matta et al demonstrated
that pretreatment uterine artery resistive indices were 0.52,
peaked at 0.92 at 4 months of treatment, and were 0.59 at
6 weeks posttreatment.'* Shaw found that blood flow was
strongly correlated with uterine and fibroid volume, with
increasing resistive indices seen with decreased fibroid and
uterine volumes.'* Others have found that the relationship of
uterine blood flow to fibroid growth may even be predictive of
GnRH agonist treatment success.'*

Although two thirds of women are amenorrheic during GnRH
agonist therapy, menses often return within 4 to 10 weeks after
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cessation of treatment. Patients with a history of menorrhagia
are at risk for recurrence. Symptoms may reappear following
myoma regrowth, but some studies support a prolonged benefit
after cessation of therapy. Up to 65% of patients remain symptom
free after therapy, and two thirds of patients may continue to
avoid operative intervention 8 to 12 months after the completion
of therapy.'*> Some patients derive enough resolution of their
symptoms to avoid subsequent hysterectomy.!*®

Hypoestrogenic Side Effects
In general, administration of GnRH agonists results in profound
pituitary suppression of gonadotropin release and a consequent
state of hypoestrogenemia. Hypoestrogenemia results in
menopausal-like symptoms. Several studies have examined the
side effects of GnRH agonist treatment and described their
incidence compared with patients receiving placebo and a
Cochrane review also evaluated odds ratios for four adverse
outcomes (Table 14-9) 131132 140.147.148 Thege side effects may in
general be classified as physiologic changes, physical changes, and
nonphysiologic effects. Hot flashes (hot flushes) occur with the
highest frequency and are the most debilitating, often resulting
in intolerance and treatment discontinuation. Combined with
the accompanying diaphoretic episodes, these symptoms limit
the utility of these drugs in the long-term treatment of fibroids.
While physiologic changes are particularly distressing to the
patient, physicians frequently focus on the bone loss that occurs
with prolonged GnRH agonist therapy. Because of the hypo-
estrogenic state, bone remodeling is altered and new bone
formation decreased. Initially, concerns were derived from
studies of young women undergoing long-term GnRH agonist
treatment for the suppression of pelvic endometriosis. In these
women, after 6 months of therapy, 5% to 6% of the trabecular

Adverse Effect Incidence (%) OR 95% CI
Physiologic changes
Hot flashes 80-100 6.5 4.6,9.2
Diaphoresis 45-63 8.3 4.5,15.3
Physical changes
Breast changes 11-47 7.7 2.4,24.9
Vaginitis/vaginal dryness 5-29 4.0 21,76
Bone loss 3-6
Other changes
Depression 11-23
Decreased libido 3-34
Emotional lability 8-32
Sleep disturbance 10-45
Nausea 10-19
Arthralgia 8-14
Headache 20-26
Fibroid changes
Hyaline degeneration 1-2
Submucosal vascular disruption <1
Cl, confidence interval; OR, odds ratio.
Data from references 131, 132, 140, 147, and 148.

bone in the lumbar spine was lost. Although most patients
regained the lost bone following treatment cessation, the age-
dependent decrease in new bone deposition resulted in concern
about prolonged GnRH use. More recent studies in patients
with fibroids have demonstrated smaller decreases, with a
maximal bone loss of 3%."3* It is postulated that the diminished
loss results from treatment of perimenopausal women with
increased body mass index as compared with patients under-
going therapy for endometriosis. However, treatment for longer
than 6 months often is discouraged owing to concern about
potential bone loss.

Other rare but significant complications include fibroid
degeneration, which results in episodes of pain, fever, and
bleeding. Frequently these patients come to the emergency
room for acute pelvic pain management. Some patients also
undergo degenerative vascular changes resulting in massive
hemorrhage necessitating emergent management.

Thus, while GnRH agonist treatment affords considerable
efficacy in reduction of both fibroid volume and related
symptomatology, the effect is limited to continuation of drug
administration. Absence of suppression results in myoma
regrowth and a return of symptoms in a substantial proportion
of treated patients. Short-term treatment carries a significant
degree of morbidity, and long-term therapy is contraindicated
because of concerns regarding bone loss. Although some patients
continue to benefit following cessation of GnRH administration,
the adverse effects and cost of this drug reduce its efficacy as a
long-term treatment strategy.

Add-back Therapy

Concerns regarding side effects and decreased efficacy of GnRH
agonist therapy led several investigators to consider hormonal
add-back regimens to ameliorate the side effects induced by
short- and long-term GnRH agonist use. Following an initial 3-
month treatment period, patients are started on regimens
including progestin only or estrogen and progestin. Theoretically,
this would allow for long-term suppressive therapy while
minimizing potential side effects, risks, and complications and
would be particularly beneficial in temporizing symptomatic
perimenopausal patients.

Progestin Only. Studies of progesterone add-back have
been disappointing. If initiated simultaneously with the GnRH
agonist, hot flashes are reduced, but fibroids do not shrink signifi-
cantly compared with pretreatment levels. In a randomized
controlled trial, when norethindrone was initiated after 3 months
of GnRH agonist therapy, bone mineral density decreased by 3%
but then stabilized over the ensuing year of therapy.'*” However,
fibroids regained 92% of their original volume with progesterone
add-back therapy. Other authors have demonstrated a maximum
of 20% reduction in fibroid volume with progesterone add-back
therapy. Thus, while these regimens improve the side effect
profile of GnRH agonists, they significantly impede the thera-
peutic efficacy, limiting their usefulness.

Estrogen and Progestin. Friedman initially tested a combined
regimen in a small population of five patients with fibroids
treated with leuprolide for 3 months, followed by initiation of a
cyclic regimen of 0.625 mg of conjugated equine estrogen and
5mg of medroxyprogesterone acetate daily for 24 months.!>
The initial leuprolide-only phase resulted in a 50% volume
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reduction in fibroids that was maintained during the course of
add-back therapy, with no detrimental effects on bone mineral
density.

Subsequently, Friedman evaluated a combined regimen in a
randomized controlled trial of 51 premenopausal women.'*
Patients had a 25% reduction in uterine volume with add-back
therapy at 1 year, although there was a significant decrease in
bone mineral density that remained at study completion.

On the basis of results of add-back therapy trials, it is evident
that patients amenable to GnRH agonist treatment would
benefit from some estrogen-progesterone combined therapy
in either continuous or cyclic regimens. These patients may
experience some diminution of symptoms but are at risk for
decreased efficacy and potential bone loss. Alternative therapies
for the prevention of bone loss, including bisphosphonates, may
reduce the complication of bone loss and in combination with
add-back therapy provide a rational option for symptomatic
women nearing menopause, unwilling or unable to undergo
surgery, or wishing to preserve fertility.

Alternative Forms of Medical Therapy

The complications and side effects of GnRH agonists have led
to the development of several alternatives in the medical
management of uterine myomas.

Antiprogesterones

Antiprogesterones such as RU 486 have been used in the
treatment of leiomyomas. Two studies have demonstrated that
even at low doses there is a reduction in fibroid volume of 25%
to 50% at 12 weeks.!®! This effect may be mediated through
alteration of uterine blood flow, to an even greater degree than
that seen with GnRH agonists. Although these studies were
promising, numbers were small and firm conclusions cannot be
drawn about the safety and efficacy of long-term use without
further analysis.

Selective progesterone receptor modulators (SPRMs)
represent a relatively new class of drugs with both agonist and
antagonist activities at progesterone, glucocorticoid, and
androgen receptors.'>? Although their use in the treatment of
uterine myomas is currently investigational only, initial results
appear to show promise in both control of symptoms and
reduction in myoma volume. '3

Androgens

Androgens used in the treatment of uterine fibroids include
danazol and gestrinone. Danazol provides reversible pituitary
suppression by binding to multiple steroid receptors and
indirectly suppressing LH and FSH production. Danazol has been
compared with the GnRH agonist buserelin in a prospective
trial of 164 women.!> Patients receiving danazol had a 57%
reduction in fibroid volume at 6 months, compared with 76% in
patients receiving buserelin. De Leo examined the effects of
danazol following GnRH agonist discontinuation and found that
fibroid volume had a 30% lower rebound compared with volume
in control patients.'>® Others have found that minimal dosages
of danazol may alleviate symptoms despite a lack of efficacy in
reducing fibroid volume.'>® Currently, danazol is not indicated
for long-term use and must be considered in light of its potential
androgenic side effects and the rare consequence of virilization.

Uterine Leiomyomas

Gestrinone, a synthetic derivative of nortestosterone, was
used in a prospective trial for the treatment of fibroids in 100
patients.'>” While 73% of patients had a significant reduction
in fibroid volume similar to that observed with GnRH agonist
therapy, 20% to 100% of patients suffered androgenic side
effects, including acne, hirsutism, and weight gain. These changes
reversed with treatment cessation, and only 4% of patients
discontinued therapy because of side effects. This may be a
viable option in patients who wish to minimize fibroid regrowth
and are willing to accept the potential hyperandrogenic con-
sequences of therapy.

Aromatase Inhibitors

The incorporation of aromatase inhibitors into ovulation
induction, pioneered by Mitwally et al, has stimulated renewed
interest in the use of these agents in the treatment of uterine
myomas.'*® At present there are only case reports of the use of
the newer orally administered aromatase inhibitors for the treat-
ment of uterine leiomyomas'®’; however, concerns have been
raised regarding the significance of potential long-term estrogen
suppression resulting from chronic administration. '

Other Antiestrogens

Many compounds with antiestrogenic activity have been used to
reduce fibroid volume, including clomiphene citrate, tamoxifen,
and raloxifene. The side effects, potential risks, and lack of large
prospective studies currently limit the use of the majority of
these drugs. Selective estrogen receptor modulators have had
some limited success.'®' Further studies may reveal new
antiestrogens with growth-inhibiting efficacy for leiomyomas,
but at present no data supports the use of these agents in clinical
practice.

Embolotherapy

The fact that reduced uterine blood flow corresponds with
significant decreases in fibroid and uterine volume contributed
to the development of uterine artery embolization. This
technique was first described in 16 patients in Paris.'®? Using
coils, microspheres, and most recently a transvaginal clamp, the
uterine arteries or those feeding the myoma are selectively
occluded. Patients are treated using conscious sedation and are
monitored either overnight or as outpatients.

Fibroids are particularly well-suited to this treatment
because of the hypervascular peripheral supply and the hypo-
vascular central core. This pattern allows for central infarction
and necrosis of the myoma when the external blood supply is
compromised. Uterine artery embolization (UAE) techniques
take advantage of this pathophysiologic finding to induce irrever-
sible necrosis and consequent fibroid volume reduction. Patients
should be preoperatively evaluated by a gynecologist, and diag-
nostic testing for the number, size, and location of fibroids is
indicated. Using either a unilateral or a bilateral femoral approach,
the vascular bed supplying individual fibroids or the uterine
arteries is embolized (Fig. 14-8). Selective embolization of
fibroid vascular beds may result in decreased complications and
decreased postoperative pain. Radiographic exposure is signifi-
cant but not excessive. In one study, patients received an average
of 44 angiographic exposures, with a mean ovarian exposure of
22 cGy and a mean fluoroscopy time of 22 minutes.'®3
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Figure 14-8 A, Digital subtraction angiogram of the left uterine artery and peripheral supply to a uterine myoma. The
image depicts early dye infusion prior to uterine artery embolization. B, Digital subtraction angiogram taken prior to
uterine artery embolization. The image depicts continued spread of dye, highlighting the typical observed pattern of
hypervascularity in uterine leiomyomas. C, Digital subtraction angiogram taken immediately after uterine artery
embolization. Note the massive reduction in peripheral and central blood supply to the myoma. D, Digital subtraction
angiogram taken after uterine artery embolization. This image demonstrates the complete and persistent occlusion of
arterial flow to the myoma, with consequent redistribution of blood flow to peripheral blood vessels. (Courtesy of

J. Bennett, St. Joseph’s Health Care Center, London, Ontario, Canada.)
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Results indicate that fibroid volume reduction, symptomatic
improvement, and patient satisfaction all are high. Up to 85%
of patients report significant reductions in menorrhagia and
bulk-related symptoms following embolization procedures.!®*
On average, up to 50% of fibroid volume can be reduced within
6 months of therapy. Similarly to GnRH agonist therapy, the
majority of shrinkage occurs over the first few months of
therapy, although some further volume reductions can be seen
between 6 and 12 months after the procedure.

The OUFET trial recently reported on findings in a large
population of women undergoing uterine artery embolization.”’
Five hundred thirty-eight patients underwent bilateral uterine
artery embolization with polyvinyl alcohol particles. The study was
composed of 65% white women, with a mean age of 43 years,
50% of whom were nulliparous, and 30% of whom were desirous
of retaining their fertility potential. The majority of patients had
2 to 4 fibroids (44%), and 60% of all fibroids were intramural.
At 3 months postembolization, the mean reduction in fibroid
volume was 23% for fibroids less than 200 cm® pretreatment,
38% for fibroids 201 to 400 cm®, and 49% for fibroids greater
than 401 cm?®, with reductions in uterine volume of 11% to 44%
depending on pretreatment uterine volume.

Effects on symptoms were dramatic, with 83% of women
reporting improvement in menorrhagia, mean reductions of over
2 days in menstrual duration, and a 50% reduction in pad count
on the heaviest day of menstrual flow. Interestingly, 7% of
patients reported worsening of menorrhagia following the pro-
cedure. Dysmenorrhea was reduced in 77%, bulk in 84%, and
urinary urgency in 86% of patients.

The effect of UAE on future pregnancy is not well under-
stood. Theoretically, the consequent restriction of uterine blood
flow through the uterine arteries could result in utero-placental
insufficiency. Goldberg et al reported that, based on the first
50 reported cases of pregnancy following embolization, patients
were at increased risk for malpresentation (17%), fetus small
for gestational age (7%), premature delivery (28%), cesarean
delivery (58%), and postpartum hemorrhage (13%).!%% Although
these figures are increased compared with unaffected patients,
no data indicate that risks following embolization are signifi-
cantly greater than those experienced by other patients with
similarly sized fibroids. However, Chen et al reported a greater
than 40% risk of miscarriage following UAE and suggested
that the procedure be limited to patients who do not desire
fertility.'% Patients must be counseled that data regarding safety
in pregnancy is lacking and there are both theoretical concerns
and some early evidence that patients are at risk of increased
complications. Early consultation with an obstetrician and close
follow-up should be considered mandatory.

Although this procedure appears safe and efficacious, several
complications exist. Overall, complications occur in less than
0.5% of patients. The most important concern following
embolization is potential infection, with these patients at risk
for hysterectomy. However, there is no consensus on the use
of antibiotic prophylaxis for this procedure. Infection-related
death has been reported following embolization, so careful
consideration of the risks and benefits of antibiotic use should be
made for each patient.'®” Fibroids with intracavitary exposure
may be at increased risk of infective complications.'®® Because
of the inflammation and necrosis that occurs in the process of
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fibroid ischemia, leukocytosis and febrile morbidity are common.
Thus, markers of infection are frequently present even under
sterile conditions. Sudden increases in temperature greater than
38.5°C associated with increasing pain, foul discharge, or hypo-
tension are of particularly concern and mandate formal evalu-
ation for possible infection. MRI may be helpful in delineating
infection.

Other authors have raised concerns regarding diminished
ovarian reserve observed in patients following uterine artery
embolization. Smaller occlusive particles may embolize into the
ovarian blood supply and cause occlusion or restriction of blood
flow, resulting in decreased ovarian function. Patients over age
45 years may be at increased risk of premature ovarian failure
following embolization. In one study, 43% of women over age 45
subsequently had ovarian failure.'® While selective arterial
embolization and larger particle sizes should resolve some of
these concerns, women over age 45 should be warned of the
potential complication of diminished ovarian function and the
attendant menopausal symptoms.

Additional complications may include pain, which commonly
is severe over the initial 24 hours following embolization and
may last up to 2 weeks. Pain can be well controlled with patient-
controlled narcotic analgesic pumps and liberal use of anti-
inflammatory agents. Prolonged pain in conjunction with fever
should raise concerns about a possible septic uterus. Rare compli-
cations, including transcervical passage of necrotic submucosal
fibroids, bowel necrosis, uterine infarction, and infection of
other pelvic organs including the appendix, have been reported.
Although these complications are rare, they can result in signifi-
cant morbidity and mortality if diagnosis and acute intervention
are delayed.

Up to 16.5% of procedures will fail owing to early treatment-
related factors such as inability to catheterize, arterial dissection,
incorrect diagnosis, and excessive myoma size.!”? Patients with
submucosal or extremely large myomas may be at increased
risk of treatment failure. Approximately 10% of patients with
embolization had regrowth or recurrence of myomas at 2 years
of follow-up.!”® Thus, while this therapy provides highly
efficacious short-term results, long-term safety and efficacy have
not been fully evaluated. Patients must be informed of the
potential risks of both early and delayed procedure failure prior
to embolization.

Surgical intervention following embolization occurs in 4% to
5% of patients.!”! The majority of these patients subsequently
undergo hysterectomy. Many patients requiring surgery were
treated for submucosal myomas. Most failures occur within
6 months of treatment and are secondary to menorrhagia or
prolapse of pedunculated or submucosal myomas. Laparotomy
may be complicated by the presence of bowel adhesions to the
serosal surface overlying myomas.

Surgical Management

For many women, the lack of prolonged efficacy, desire for
fertility, concern regarding potential pregnancy-related compli-
cations and attendant side effects result in unacceptable com-
promises when undergoing medical treatment. Patients with
extremely large myomas may find that medical treatment lacks
sufficient efficacy in controlling pressure-related symptoms. In
these cases, surgery is a viable and potentially curative option.
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Hysterectomy

Ultimately, hysterectomy provides a permanent cure for fibroid-
related symptoms. Whether conducted vaginally, abdominally,
or laparoscopically, removal of the uterus resolves bleeding-,
pressure-, and pain-related symptomatology. Vaginal hysterectomy
should be the primary approach where possible, as it has the
lowest morbidity and cost and a relatively rapid recovery time
compared with abdominal hysterectomy. For a subtotal hyster-
ectomy, the laparoscopic approach provides significant benefits
in terms of recovery. Enlarged uteri may be amenable to vaginal
hysterectomy with pretreatment using either GnRH analogs or
UAE. Asymptomatic women with myomas should not undergo
hysterectomy, as the risk of malignant transformation is 0.3% to
1%, a value less than the risk of morbidity associated with the
surgical morbidity of hysterectomy.

In symptomatic women, hysterectomy provides significant
relief of symptoms and resolution of anemia. The risk of fibroid
growth posthysterectomy is exceedingly low and has only been
reported as a metastatic process.!”> The Maine Women’s Health
study demonstrated that in women with myomas, the most
significant factor correlated with positive outcome at 1 year of
follow—up was hysterectomy.!”® Satisfaction rates following
hysterectomy approximate 90%.!”* Although highly efficacious
in the treatment of myomas, hysterectomy has a 3% to 6%
morbidity rate. It has been estimated that 1 to 2 per 1000
women undergoing hysterectomy will die of procedural
complications.!”> Compared with UAE, patients undergoing
hysterectomy had fewer emergency room visits, a decreased
rate of minor and moderate complications, but a 5% to 10%
incidence of severe complications including deep venous
thrombosis, wound infection, need for blood transfusion, and
intraperitoneal abscess.!”°

Several studies have examined differences in the route of
hysterectomy in women with myomatous uteri. In a randomized,
controlled clinical trial comparing total abdominal hysterectomy,
vaginal hysterectomy, and laparoscopically assisted vaginal

hysterectomy for myomas greater than 6cm in size, febrile
morbidity was increased significantly in women with abdominal
hysterectomy.!”” Operative outcomes from this study are shown
in Table 14-10. Blood loss was highest with laparoscopically
assisted vaginal hysterectomy, followed by total abdominal
hysterectomy, with vaginal hysterectomy showing the least
blood loss. Although hospital stays were significantly different,
there was little clinical difference in the observed values. The
interval from surgery to return to work, however, was signifi-
cantly longer for abdominal hysterectomies compared with the
laparoscopically assisted vaginal hysterectomy or vaginal hyster-
ectomy. Vaginal hysterectomy elicits the least amount of inflam-
matory reaction as measured by C-reactive protein and
interleukin 6 levels, compared with abdominal hysterectomy
and total laparoscopic hysterectomy.!”® There does not appear
to be any difference in satisfaction or complication rates for
total abdominal hysterectomy versus supracervical abdominal
hysterectomy.'”

With delayed child-bearing becoming more common, and
medical options available for temporization of fibroid symptoms,
the role of hysterectomy in the treatment of fibroids is becoming
smaller. However, for women with considerable symptomatology,
no desire for future fertility, and acceptance of the potential
morbidity associated with hysterectomy, it is the only curative
procedure available. Adjunctive use of GnRH agonist or UAE
may facilitate the vaginal approach to the myomatous uterus.
When vaginal hysterectomy is not possible, total laparoscopic
and laparoscopically assisted hysterectomy may provide signifi-
cant benefits in terms of recovery but carry operator-dependent
risks of morbidity that patients must consider prior to electing
the route of hysterectomy.

For patients who want to preserve fertility or do not want to
have uterine extirpation, four alternative forms of surgical
therapy are available: hysteroscopic resection (see Chapters 38
and 39), laparoscopic or hand-assisted laparoscopic myomectomy
(see Chapter 37), myomectomy via laparotomy, and myolysis.

LAVH (n) Mean Value TAH (n) Mean Value TVH (n) Mean Value P Value
Operation time (min) with second procedure 13 119 £ 20 8 117 £ 32 & 93 + 15 0.12%*
Without second procedure 17 109 + 22 22 98 + 16 27 74 £ 23 <0.001*
Blood loss (mL) 30 343 £ 218 30 293 + 182 30 215 + 134 0.04
Hospital stay (days) 30 4.7 30 5] 30 4.7 0.003*
Postoperative tenderness scores after 24 h 30 4 30 6 30 & <0.001*
Return to work (days) 30 30 £ 16 30 41 £+ 10 30 29+ 11 <0.001*
Days of antibiotics used 30 1.3 30 1.7 30 1.3 <0.001*
Pathology ultrasound correlation (%) 30 93.3 30 100 30 93.3 0.54°
Uterine weight (g) 30 748 + 255 30 1020 + 383 30 835 £ 330 0.02*
LAVH, laparoscopically assisted vaginal hysterectomy; TAH, abdominal hysterectomy; TVH, vaginal hysterectomy.
*Based on Kruskal-Wallis test.
'Fisher’s exact test.
From Hwang JL, Seow KM, Tsai YL, et al: Comparative study of vaginal, laparoscopically assisted vaginal and abdominal hysterectomies for uterine myoma larger than 6 cm in diameter or uterus
weighing at least 450 g: a prospective randomized study. Acta Obstet Gynecol Scand 2002;81:1132-1138, with permission.




Chapter 14

Abdominal Myomectomy
For women wishing to preserve the uterus, indications for
abdominal myomectomy are similar to those for laparoscopic
myomectomy, although because of the increased access
provided by laparotomy, multiple fibroids and those that are
either large or located in technically challenging locations can
generally be resected. Preoperative and intraoperative adjuvant
treatments are equally applicable; however, abdominal myo-
mectomy permits minimization of blood loss by temporary
mechanical obstruction of the uterine arteries with instruments
such as the Bonny clamp.'® Technically, abdominal and
laparoscopic myomectomy procedures are similar, absent the
need for laparoscopic instrumentation. Abdominal procedures
may be conducted through a Pfannenstiel skin incision, although
larger myomas may necessitate vertical skin incisions, with
the attendant increase in wound-related morbidity. Uterine
incisions should be minimized, since laparotomy often allows for
removal of multiple myomas through a single uterine incision.'®!
Careful attention to minimization of blood loss, avoidance of
tissue trauma, and complete closure of the myoma cavity are the
guiding principles of abdominal myomectomy procedures.
Efficacy rates are high with rare cases requiring hysterectomy
for intractable bleeding.'®? Buttram and Reiter reviewed five
studies and demonstrated an 81% rate of symptom resolution
following myomectomy procedures.” Recently, Campo et al
compared fertility outcomes of patients undergoing both
abdominal and laparoscopic myomectomies, in a retrospective
cohort evalution.!®® There was a nonsignificant reduction of
nearly 70% in pregnancy loss following abdominal myomectomy
and a highly significant 75% reduction in pregnancy loss follow-
ing laparoscopic myomectomy. Nearly 58% of patients with
abdominal myomectomy were able to conceive versus 64%
of patients with laparoscopic myomectomy. Eighty percent of
patients gave birth successfully, with a cesarean section rate of
50%. Interestingly, these authors noted a 14-fold increase in
chance of conception in patients who underwent laparoscopic
versus abdominal myomectomy. In their evaluation of 46 separate
studies on fertility following myomectomy, Donnez and Jadoul
found that pregnancy rates for laparoscopic and abdominal
myomectomy patients were 49% and 48%, respectively.”?
Compared with hysterectomy, abdominal myomectomy
demonstrates decreased morbidity.'* Other sources of
morbidity including fever, infection, blood loss, and visceral
injury do not significantly differ from those of laparoscopic
myomectomy. Adhesion formation rates after abdominal myo-
mectomy may be as high as 90% compared with a lower rate for
laparoscopic myomectomy. Leiomyoma recurrence rates follow-
ing abdominal myomectomy are generally between 15% and
30%. In a randomized, controlled trial comparing abdominal and
laparoscopic myomectomy procedures, recurrence rates were
23% and 27%, respectively, with no significant difference
detected between the two groups.'® In Fauconnier’s review,
excluding studies using ultrasound for diagnosis, recurrence
rates were between 5.7% and 11.1%.'%¢ Inclusion of ultrasound
significantly increases the rate of recurrence up to 50%, but
many of these myomas may remain asymptomatic. The mean
time to recurrence of myomas is 5.6 to 7.6 years following
abdominal myomectomy procedures. Studies using life table
analysis demonstrated a cumulative risk of 10% at 5 years after
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abdominal myomectomy. Hysterectomy rates are similar for
both abdominal and laparoscopic approaches, varying in studies
from 4.3% to 16.8% for patients who previously underwent
myomectomy. These values represent nearly one of every three
patients who have recurrence. Predictors of recurrence include
uterine size less than 12 weeks of gestational age, history of
endometriosis, history of menorrhagia, and parity of one or

1’1’101‘6.187

Laparoscopic Myolysis
In patients with fibroids not amenable to myomectomy, some
authors advocate the use of laparoscopic myolysis. Acceptable
candidates for this procedure include those with exceptionally
large myomas, multiple myomas, or symptoms of pain or
pressure. Myomas are coagulated with laser sources, diathermy,
or electrical coagulation, usually starting with the central core
followed by application to the entire myoma. Noselle et al
treated 48 patients by laparoscopic Nd:YAg laser myolysis and
followed patients with ultrasonographic assessment.'®® The
authors found that myoma volume progressively decreased by a
mean of 4% at 6 weeks postoperatively to a mean reduction of
41% after 6 months. Bipolar myoma coagulation has even higher
efficacy with 80% to 90% reduction in uterine and fibroid
volume at 6 months and almost universal patient satisfaction
levels.'®

Intraoperative complication rates are low and usually involve
hemorrhagic areas within or around the coagulated myoma.
Myoma regrowth following myolysis has not been reported. Most
studies indicate a 3% to 6% rate of subsequent hysterectomy for
persistent symptoms, in accord with reoperation rates following
other surgical modalities of leiomyoma management. Although
pregnancy has been reported following use of myolytic therapy,
complications including uterine rupture also have been noted.!?
Because of its unknown effect on pregnancy, this procedure is
not currently recommended for patients wishing to conceive
following therapy.

Alternative Therapies

In an attempt to reduce the complications associated with
operative myomectomies, some authors have investigated the
utility of performing hysteroscopic global endometrial ablation
techniques for the treatment of fibroid-related menorrhagia. In
a study of 22 women undergoing hydrothermal endometrial
ablation for submucosal fibroids, 54% of patients were amenor-
rheic, 235 were oligomenorrheic, 14% were eumenorrheic,
and only 4.5% (one patient) continued to have menorrhagia,
necessitating hysterectomy, after a mean follow-up period of
15.4 months.'"! These results show significant promise, but the
modality is unacceptable for patients wishing to conserve fertility.
For physicians lacking technical proficiency in hysteroscopic
resection techniques, the global ablative technique may be a
reliable and effective means of controlling fibroid-related
symptoms in selected patients.

CONTROVERSIES

Epidemiologic studies on fibroids often conflict. Differences in
patient populations, diagnostic techniques, and lack of control
of confounding variables riddle many of the studies. Although
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race and hormonal-related factors appear to have significant
impact on the incidence of myomas, precise estimates of risk are
difficult to ascertain. Moreover, causality or pathophysiologic
associations have not been clearly delineated between risk factors
and the genesis of uterine leiomyomas.

The effect of myomas on reproductive outcome also requires
further investigation. Increasing evidence suggests that sub-
mucosal and some intramural fibroids can impair fertility as
well has have adverse effects on women undergoing infertility
treatment. However, these findings have not been confirmed in
large, prospective studies, and the impact of subserosal myomas
and smaller intramural fibroids on fertility outcomes is not clear.
Moreover, the data regarding fibroids and pregnancy outcomes
are mainly derived from retrospective case control studies with
limited statistical power. Thus, the value of preconceptional
myomectomy in patients with pregnancy loss and even those
without symptoms needs further evaluation. Currently, the
American College of Obstetricians and Gynecologists
recommends that if patients with mild symptoms or repro-
ductive failure undergo therapy, it should be conducted as close
to the time of conception as possible owing to the relatively high
rate of myoma recurrence over time.'?? Similarly, the association
of myomas with recurrent miscarriage has not been assessed
prospectively. The authors have reviewed the existing evidence,
which indicates that resection of myomas is associated with a
reduced miscarriage rate, and agree with Manyonda et al who
conclude that from a pragmatic standpoint excision of myomas
in patients with recurrent miscarriage not attributable to other
factors is a reasonable therapeutic option.'”3

The role of medical therapy in the treatment of myomas
is also riddled with numerous unanswered questions. While
GnRH agonists have an obvious salutary effect on symptoms
and myoma shrinkage, the severity and complexity of associated
side effects limits their long-term use. Moreover, little evidence
indicates that these agents are useful in patients wishing to
subsequently conceive. The utility of preoperative GnRH
agonists has not been fully evaluated, since some trials
demonstrate potentially increased risks of surgical complexity,
longer operative times, and higher recurrence rates in patients
pretreated. These potential complications must be weighed
against the observed benefits of decreased blood loss and results
of some studies that demonstrate reduced operating times.
A large, multicenter, randomized, controlled trial assessing the
impact of preoperative GnRH analogs on intraoperative and
postoperative outcomes would resolve these questions.

The optimal invasive approach is dependent on patient-
specific factors. Laparoscopic myomectomy is associated with
some improved short-term benefits, but long-term recurrence
rates are likely higher than those found with abdominal
myomectomy. Uterine artery embolization also has resulted in
significant improvements in fibroid symptomatology, but the
effects on pregnancy are not well understood. Thus, no single
procedure can be considered the gold standard, because patients
not wishing to undergo repeat surgical procedures, those who
desire to conceive, and those who need rapid relief of symptoms
without significant morbidity may each benefit from different
procedures. Until the specific benefits, morbidities, and long-
term patient and reproductive outcomes have been assessed the
authors recommend that physicians review all options with

patients and decide on a course of therapy only after extensive
consideration of the risks and benefits of each strategy for each
patient.

The quandaries of myoma management are best summarized
by Myers et al, who undertook a review of 1084 separate studies
on the surgical and nonsurgical management of uterine
leiomyomas with outcomes data.'”* Despite the large number of
studies evaluated, these authors were unable to conduct any
meta-analyses because of the “inconsistency in reporting of
severity of symptoms, uterine anatomy, and response to therapy.”
Two issues thus are paramount in establishing evidence-based
guidelines for myoma management: (1) research on myomas
must use standardized classification systems, symptom measure-
ment scales, and outcome measures and their respective assess-
ment tools; and (2) greater collaboration between centers is
necessary to enable the initiation of adequately powered, large-
scale, prospective, randomized controlled trials. Until such
circumstances arise, physicians must rely on careful analysis of
the current body of evidence and use clinical judgment and skill
in the counseling and guidance of patients.
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