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Preface

Over the past three decades, the specialty of obstet-
rics and gynecology has matured into a broad and
diverse group of skills and disciplines. Advances in
the basic science of reproduction, human physiol-
ogy, genetics, oncology, surgical technology, and
pharmacology have broadened our understanding
of the field and at the same time provided the op-
portunity to provide improved health to women
under our care.

The breadth of the specialty has resulted in
specific areas of subspecialization recognized by
the American Board of Obstetrics and Gynecology
(ABOG): maternal-fetal medicine, reproductive en-
docrinology and infertility, female reconstructive
surgery and pelvic floor medicine, and gynecologic
oncology. All of these subspeciliaties require a min-
imum of 3 additional years of training beyond the
traditional 4 years of training in obstetrics and gy-
necology. And there are specific written and oral
examinations in these subspecialties that are re-
quired before ABOG will issue a “Certificate of Spe-
cial Competence.”

Given the subspecialists’ additional skill and
knowledge in their area of subspecialty training,
the general obstetrician and gynecologist must de-
cide when it is appropriate for a patient to remain
under his or her care, and when it is most appro-
priate to refer to a subspecialist for consultation or
continuing care.

In the area of gynecologic oncology, it has be-
come apparent that there are diagnoses and condi-
tions where the obstetrician and gynecologist has a
level of uncertainty (or lack of confidence in his or
her ability or knowledge base to adequately man-
age the patient) and therefore refers the patient to
a gynecologic oncologist. For example, should ev-
ery adenxal mass discovered by physical examina-
tion or ultrasound be referred to a gynecologic on-

cologist because it “might” be an ovarian cancer?
Clearly this triage strategy is inappropriate. We feel
that the general gynecologist should manage the
“benign” ovarian tumors, while referral of “proba-
ble” ovarian cancer to a gynecologist is appropriate
for best patient care. So, what are the criteria that
a gynecologist can use to differentiate masses that
are “possibly” ovarian cancer from those that are
“probably” ovarian cancer?

As educators of residents in obstetrics and gy-
necology, we have come to believe that many of
the women we see in referral should be cared for
by obstetricians and gynecologists. While we agree
that referral of women with known or suspected
gynecologic cancers is appropriate, we also feel that
there are a number of conditions that do not re-
quire referral or consultation.

It is not our intent to explore the reasons for
these referrals. The goal of this book is to review
the current management of a number of gyneco-
logic conditions that we gynecologic oncologists of-
ten see in consultation yet believe should be man-
aged by the general gynecologist.

This text is not intended to be an extensive
resource or reference encyclopedia of selected gy-
necologic conditions. There are several comprehen-
sive texts of gynecology that serve as excellent ref-
erence sources. Rather, we have chosen to present
each topic with a concise overview or background
followed by case-based scenarios that discuss the
specific management of these common problems.
We hope this will be a practical guide to the man-
agement of many gynecologic conditions that the
general gynecologist can and should manage.

In many instances, the pathologist serves as
an important consultant. While at UNC we en-
joy the consultation of pathologists who special-
ize in gynecologic pathology, we recognize that

ix



x Preface

general gynecologists in the community must rely
on their pathologists who practice the breadth of
surgical pathology. The communication between
the pathologist and the gynecologist is critical in
decision-making. We have therefore added sections
entitled “Pathology Notes,” which are intended to
share with the reader issues that we feel are impor-
tant to establish the correct diagnosis (and there-
fore result in the proper treatment). Again, we
do not intend this to serve as a comprehensive
pathology text, but rather to highlight the impor-
tant issues in the pathologic evaluation of these
specific conditions. Hopefully, they will result in

better understanding between the gynecologist and
the pathologist.

In the end, we hope this text will provide the
general gynecologist with the current clinical
information necessary to manage most conditions
that are not true gynecologic malignancies and
at the same time identify the situations where
consultation or referral to a gynecologic oncologist
would be in the patient’s best interest.

Daniel Clarke-Pearson
John Soper

October 2009
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CHAPTER 1

Vulvar Dystrophies
Denniz Zolnoun, MD
Department of Obstetrics and Gynecology,
University of North Carolina School of Medicine, Chapel Hill, NC, USA

Pathology Notes: Chad Livasy, MD
Associate Professor, Department of Pathology and Laboratory Medicine, University of North Carolina School of Medicine,
Chapel Hill, NC, USA

Background

Vulvo-vaginal symptoms are among the most com-
mon reasons that women seek health care; up-
ward of 6 million physician office visits are made
by women of all age ranges for vulvo-vaginal
symptoms.1 Despite such staggering statistics, most
clinicians are not adequately prepared to diagnose
and treat chronic vulvo-vaginal symptoms. Over-
lapping clinical appearance, symptoms, and patho-
physiology, compounded by nonspecific histology
on biopsy, are the main causes for confusion.

This chapter will focus on the following six non-
malignant vulvo-vaginal conditions that clinically
may raise concern about premalignant processes:
� Lichen sclerosis
� Contact dermatitis
� Lichen simplex chronicus
� Lichen planus
� Plasma cell vulvitis
� Desquamative inflammatory vaginitis
These conditions share overlapping symptoms of
itching and burning to variable degrees. Collec-
tively, these conditions are challenging to care

for due to lack of consensus on diagnosis and
treatment, intractable and fluctuating clinical
course, overlapping morphology and histology, and
significant individual variation in treatment re-
sponse. Additionally, many of these conditions of-
ten coexist, posing yet another layer of complexity
in deciphering the cause of a patient’s chief com-
plaint. Given the intertwined pathophysiology, it
is no wonder that the care of these patients seems
more a proverbial shot in the dark than a stepwise
methodical process.

The diagnostic definition of these six conditions
is based on a constellation of symptoms, morphol-
ogy, and histopathology. As noted in Table 1.1,
the primary complaint of the first three conditions
is itching, while the primary complaints of the last
three are burning, rawness, and pain with inter-
course. Thus, using a symptom-based approach, the
discussion of these disorders is divided into two
parts: conditions with primary complaints of itching
(lichen sclerosis, contact dermatitis, and lichen sim-
plex chronicus), and those with primary complaints
of burning/rawness sensation (lichen planus,
plasma cell vulvitis, and desquamative inflam-
matory vaginitis). Vulvar intraepithelial dysplasia
(VIN), which is often associated with unilateral and
focal itching, will be discussed in Chapter 2.
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2 Chapter 1

Table 1.1 Overview of vulvar dermatoses

Symptoms Morphology & exam Histopathology Comment

Presenting Chief Complaint: Itching and Secondary Burning

Lichen sclerosis (LS) Itching; secondary
symptoms of
dysparunia, dysuria,
and burning develop
from trauma and
agglutination.

Thin, atrophic, wrinkled
skin. Agglutination
with loss of
architectures. In
addition may have
superimposed features
described under contact
dermatitis and LSC.

Epidermal atrophy
with loss of rete
ridges. Upper dermis
shows band-like
infiltrate and
homogenization of
collagen. Squamous
hyperplasia often
present from chronic
itching.

Biopsy helpful;
histology similar to
lichen planus. Clinical
and histologic
superimposed contact
dermatitis and LSC
may be present

Contact dermatitis Itching, burning and
“dryness” sensation.
Can be acute (allergic)
vs. chronic (irritant).
Washing with cold
water suits symptoms.

Red, classic “diaper
rash,” with variable
excoriation in acute
presentation. With
chronicity appearance
similar to LSC.

Dermal chronic
infiltrate, spongiosis,
acanthosis,
parakeratosis. Similar
to atopic/allergic
dermatitis.

Biopsy nonspecific,
common with acute
itching and/or allergy
to topical agents.
Etiology deciphered
from history.

Lichen simplex
chronicus (LSC)

Prolonged bouts of
itching and
scratching. Itching
intensifies a night
with scratching
during sleep. Warm
water/sitz bath
provokes itch–scratch
cycle.

Thick, pale orange-peel
appearing labia majora
and minora.
Progressively ashy scaly
vulva with exposure to
air during exam.
Otherwise similar to
contact dermatitis with
change in pigment

Lichenification:
thickening in
epidermus
(acanthosis) AND
stratum corneum
(hyperkeratosis);
additional findings
similar to contact
dermatitis.

Biopsy nonspecific,
common with chronic
itching regardless of
etiology. Etiology
deciphered from
history in the absence
of premalignant (VIN)
or nonmalignant (LS)
conditions.

Presenting Chief Complaint: Burning & Rawness

Lichen planus (LP) Burning pain,
rawness, postcoital
bleeding.

Red, well-demarcated
lesions in vulva, vagina,
and gingiva. On
keratinized skin,
flat-toped papules with
lacy white dome;
lesion-specific
punctuate allodynia.

Lichenoid pattern:
band-like lymphocytic
infiltrate in the upper
dermis with basal cell
damage, cell death, or
vacuolar alteration.

Biopsy helpful;
histology similar to
lichen sclerosis.

Plasma cell vulvitis Burning sunburn-type
pain and dryness,
variable dysparunia.

Normal vagina.
Irregular heart’s line
with glossy moist
well-dermacated red
inner labial fold.
Greater mechanical
than punctate
allodynia.

Lichenoid
vasculopathic pattern
with band-like
infiltrate of mainly
plasma cells in the
superficial dermis and
extravested RBCs.

Biopsy nonspecific;
clinically similar to LP
confined to vulvar
mucosa.
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Table 1.1 (Continued)

Symptoms Morphology & exam Histopathology Comment

Desquamative
inflammatory
vaginitis (VIN)

Discharge, vulvar
burning, irritation,
and dysparunia.

Normal vulva (mucosa
and skin), dripping thin
yellowish discharge at
introitus; petechial
redness on vaginal
walls. Greater
mechanical than
punctate allodynia.

Two patterns:
lichenoid
inflammatory
infiltrate or mixed
infiltrate with
lymphocytes, plasma
cells, eosinophils.

Biopsy non.specific;
clinically similar to LP
confined to vagina
with excessive
discharge.

Lichen sclerosis, contact
dermatitis, and lichen
simplex chronicus

Lichen sclerosis
Generally, lichen sclerosis (LS), also known as
lichen sclerosis et atrophicus, affects women in
two extremes of reproductive life: pre-puberty and
menopause.2 While the prevalence of LS is un-
known in the general population, it is estimated
to be as high as 1% and constitutes the most
common anogenital dermatitis.3 While most cases
of LS appear de novo, LS lesions may develop
at a site of injury and traumatized skin (Kobner
pheonomenon).3 The most common symptom of
LS is intractable itching with secondary burning
and rawness from self-inflicted trauma (scratch-
ing and rubbing). In addition, it is common for
chronic sufferers to develop superimposed contact
dermatitis.3–5 Characteristic findings on physical
examination are hypopigmentation and thin wrin-
kled skin with atrophy of subcutaneous tissue.4 In
addition, there is loss of vulvar topography caused
by agglutination of the clitoral hood, with the cli-
torial glans “buried” under the fused tissue, and
flattening of the labia minora. Age distribution and
posttraumatic development of LS suggests a hor-
monal etiology, but to date no association between
estrogen metabolism and LS has been identified.
Nevertheless, estrogen therapy for associated atro-
phy is a common practice.

LS is one of the few dermatoses with specific
histopathology.6 Lichenoid inflammation (a band-

like upper dermal lymphocytic infiltrate) and der-
mal homogenization (loss of collagen) together are
classic findings in LS. Although the presence of
lichenoid inflammation and epidermal basal layer
damage is not itself pathoneumonic of LS, this find-
ing in association with dermal homogenization is
used by dermatopathologists to render a diagnosis
of LS.6

Complications associated with
lichen sclerosis
Due to the severe itching associated with lichen
sclerosis and the subsequent itch–scratch cycle, pa-
tients may develop superimposed contact dermati-
tis either caused by allergic reaction to a variety
of topical agents or by irritation from rubbing. In-
tractable itching and scratching (the itch–scratch
cycle) in turn gives rise to the characteristic
skin changes seen with lichen simplex chronicus,
namely a thick, leathery, excoriated skin. Comor-
bid lichen plans and malignancy has also been de-
scribed in long-standing lichen sclerosis (see Clini-
cal Scenario 1).

Contact dermatitis
Vulvar contact dermatitis is the most commonly
overlooked vulvar condition, with a reported inci-
dence of 20% to 30% in specialty vulvar clinics.7

Although it is usually not the primary cause of vul-
var symptoms, it is often a compounding factor
in patients complaining of persistent vulvar pru-
ritus (eg, primary lichen simplex chronicus), irri-
tation (eg, plasma cell vulvitis), or burning (eg,
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generalized vulvodynia). This is not surprising con-
sidering the host of behavioral factors (eg, overzeal-
ous hygienic practices and self-medication) and
clinical factors (eg, chronic use of high-potency
steroids and polypharmacy) that are both associ-
ated with intractable vulvo-vaginal symptoms.7,8

Similar to lichen sclerosis, the primary complaint
of contact dermatitis is itching.7,9 An associated
stinging sensation is common with allergic con-
tact dermatitis, while an associated raw or chafing
sensation is suggestive of irritant contact dermati-
tis (eg, diaper rash). The physical exam findings
of contact dermatitis demonstrate varying degrees
of redness interposed with normal skin. Although
scaly skin is common with contact dermatitis in
other areas of the body, it is not usually seen on
the vulva.10 The moist and warm environment of
the vulvar region does not readily reveal scaly der-
matosis; however, with progressive airing one be-
gins to see a scaly dusky hue over the labia, which
is suggestive of atopic dry skin.

A cotton swab test is a useful tool for the dif-
ferential diagnoses of vulvovaginal conditions such
as contact dermatitis. The cotton swab test is con-
ducted by applying the tip of the cotton swab per-
pendicular to the vulvar skin and asking the patient
to rate the sensation as “a cotton swab sensation”
versus “a pinprick sensation.” If the application of
the cotton swab is perceived as a pinprick, then
the test is abnormal (punctuate allodynia), which
is indicative of an intrinsic inflammatory process
of the skin, such as lichen planus. Patients with
contact dermatitis, however, have a normal cotton
swab test but demonstrate hypersensitivity to gen-
tle stroking (mechanical allodynia).

Vulvar contact dermatitis can be broadly sub-
classified into two categories: irritant and allergic.7

Both variants of contact dermatitis have similar
clinical appearances and often coexist. However, it
is the nuances of the clinical presentation that fa-
vor one subtype over the other. The hallmark of
allergic contact dermatitis in the acute phase is se-
vere pruritus, vesiculation, and most importantly,
a tendency to spread beyond the initial site of con-
tact. Biopsy is only of value in ruling out malig-
nant processes (squamous cell carcinoma)5 or pre-
malignant processes (VIN lesions). More often than

not, the biopsy results from cases of contact der-
matitis are clinically vague, with descriptions such
as “chronic inflammation with neurophilic infil-
trate,” “spongiosis,” “acanthosis,” and “parakerato-
sis.” These descriptors are simply histopathologic
correlates of what is observed by the clinician. For
example, the clinical correlates of acanthosis are an
orange peel-appearing, thick skin, while the corre-
lates of parakaratosis are scaliness and an ashy ap-
pearance following exposure to air.

Lichen simplex chronicus
Lichen simplex chronicus (LSC) is divided into two
clinical subtypes: primary and secondary.11 Primary
LSC refers to a condition that arises de novo on
“normal” skin. As suggested by its alternate name,
neurodermatitis,11 primary LCS is commonly
associated with anxiety disorders. In contrast,
secondary LCS develops because of a preexisting
dermatologic disorder such as lichen sclerosis.
Although the exact prevalence of LSC is unknown,
it is estimated to affect up to 0.5% of the general
population in western countries.11 In response to
chronic excoriation associated with LCS, the vulvar
skin thickens. It can be likened to a callous, similar
to what is observed in the extremities. Histologic
correlates of this thickening are described in terms
of dermal (acanthosis) and epidermal (hyperker-
atosis) thickening; otherwise, histologic findings in
LSC are nonspecific (Table 1.1).11 In the presence
of moisture, the skin assumes a wrinkly, white
appearance, similar to how fingertips will wrinkle
and whiten in a long hot bath. Thus, the term
lichenification is used to describe the pale, orange-
peel appearing, thick skin of the vulva that is seen
in LSC. Other associated findings are decreased
sensation on the affected skin and a change in
skin pigmentation (hypopigmentation or hyperpig-
mentation).

Summary
Chronic diffuse itching is rarely caused by infec-
tious conditions12 (eg, yeast infection) or prema-
lignant processes such as VIN, which tend to cause
focal, unilateral symptoms (Chapter 2). Many over-
lapping dermatoses are often present in a given pa-
tient. The key in deciphering the cause of a patient’s
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Table 1.2 General vulvar care

Minimizing Daytime Friction
• Liberal use of oil-based creams such as Gene’s Vitamin E Cream.a For patients with excessivesensitivity, use Crisco

shortening or shay butter.b Reapply throughout the day.
• Use cold water after using the bathroom to rinse the area. Ask patients to carry a water bottle for this purpose.

Cold water (unlike warm water) stops itching.
• Instruct patients to not wipe but pad dry their perineum after washing with cold water.

Aborting Bouts of Intense Itching Sensation
• Apply deep pressure when faced with an itching sensation rather than rubbing of any kind.
• Reapply copious amounts of creams (as above).
• Place a bag of frozen peas wrapped in a thin towel over the labial folds and perineum.

Aborting Nighttime Scratching During Sleep
• Use a sedating agent (titrate slowly to maximal tolerance):

Doxepin 10–50 mg 1–2 h before bedtime
Diphendryamine 25–50 mg 30 min before bedtime
Hydroxyzine 10–50 mg 2 h before bedtime

• Keep nails short and wear white cotton gloves at night.

a Can be purchased from Sam’s Club or http://www.genesvitamine.com
b Compounding pharmacy; for assessment of qualifications please refer to http://www.pcab.info/

symptoms is to use a symptoms-based approach
in alleviating symptoms, aborting the itch–scratch
cycle, and ultimately promoting the skin’s health
(Table 1.2). Targeted biopsy can then be used to
rule out premalignant processes and to guide ad-
ditional therapy. The case studies at the end of
this chapter will provide a guide to differential
diagnosis, relief of symptoms, and treatment ap-
proach for patients with LS and contact dermatitis.

Lichen planus, plasma cell vulvitis,
and desquamative inflammatory
vaginitis

Whereas lichen sclerosis, contact dermatitis, and
lichen simplex chronicus are characterized by
a chief complaint of itching, lichen planus,
plasma cell vulvitis, and desquamative inflamma-
tory vaginitis are primarily associated with symp-
toms of burning, pain with intercourse, and dis-
charge (Table 1.1).

Lichen planus
Classical lichen planus (LP) is characterized by
shiny, flat-topped, firm papules (bumps) on the

extremities, trunk, and mucosa. The most com-
mon form of this mucocutaneous dermatosis that
is seen in gynecology is known as vulvo-vaginal-
gingival syndrome. Vulvo-vaginal-gingival syn-
drome typically presents as a single or multiple
well-demarcated, intensely red lesions with a retic-
ular appearance.∗ In cases with extensive vagi-
nal involvement, synechiae and varying degrees of
vaginal obliteration are common. While oral lesions
can vary from painless white lacy streaks to desqua-
mative gingivitis, vulvo-vaginal lesions tend to con-
sistently show lichenoid inflammation.

While lesions of LP on the mucosal surface are
tender, lesions on the extremities (eg, wrist or an-
kles) are typically nontender. LP is a relatively rare
condition (1–2% of the U.S. population); neverthe-
less the prevalence of LP is reported to be as high
as 8% in the referral setting.13,14 Histolopathol-
ogy in LP is characterized by lichenoid inflamma-
tion with basal layer damage (Table 1.1). As de-
scribed earlier, lichenoid inflammation is also seen
with lichen sclerosis. What sets LP apart from LS,

∗ Photo discussion of LP and other dermatologic lesions
in differential diagnosis can be found at http://dermnetnz.
org/scaly/lichen-planus
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however, is the histologic absence of dermal ho-
mogenization (loss of collagen and sclerosis). Inter-
estingly, the histopathology and morphology of LS
and LP may converge over time. For example, it
is common for patients with long-standing lichen
sclerosis to develop clinical and histologic features
of erosive LP. Similar to other inflammatory vulvo-
vaginal conditions, the etiology of LP remains elu-
sive. Similar to many such ulcerative lesions, LP is
highly responsive to steroids and therapy with im-
munomodulators. Mucosal responsiveness to treat-
ment varies depending on anatomic location. While
oral mucosal lesions are highly responsive to treat-
ment with steroids, vulvo-vaginal lesions tend to be
more resistant and in fact more painful.14

Plasma dell vulvitis
Plasma cell vulvitis, or Zoon balanitits (the com-
mon term for the condition in men), is a benign
but chronic and erosive inflammatory condition of
the genital skin. While this condition is most often
reported in uncircumcised men, its manifestation
and prevalence in women is not well described. In
either gender, however, plasma cell balanitis and
vulvitis are often difficult diagnoses to make histo-
logically and need to be correlated with clinical pre-
sentation. Histologic and clinical similarity between
plasma cell vulvitis and LP has raised debate as to
whether this is a distinct entity or a disorder within
the spectrum of LP.15

The most common compliant is persistent raw-
ness and sunburn sensation, painful intercourse,
and pruritus. The diagnosis is rendered after ex-
cluding infectious conditions, specifically fungal in-
fection. It is not uncommon for patients to have
been treated with a variety of antifungal and/or an-
tibacterial therapy before receiving the definitive
diagnosis. Extensive and well-demarcated moist
erythema in plasma cell vulvitis is confined to the
vulvar mucosa, especially in the inner labial folds.
Speculum examination is otherwise normal. Exces-
sive discharge, loss of architecture, and agglutina-
tion are not characteristically observed. The clinical
diagnosis can be confirmed by a biopsy showing a
band-like infiltrate of plasma cells in the surperfi-
cial dermis. The most effective treatment in men is
circumcision when possible; otherwise, use of top-

ical corticosteroids and immunomodulators such
as tacrolimus is the mainstay of therapy. Because
the pathogenesis of this condition remains unclear,
variable response to treatment is common in clini-
cal practice. Thus, trial and error using a variety of
medications alone or in combination is a mainstay
of practice.

Desquamative inflammatory
vaginitis
Desquamative inflammatory vaginitis (DIV) is a
specific inflammatory condition of the vagina and
the subject of much controversy. The etiology and
the population prevalence of DIV are unknown.
While some authorities view DIV as an indepen-
dent entity, others view it along the continuum of
inflammatory conditions of the vulvo-vaginal re-
gion. Clinically, the diagnosis of DIV is rendered
in patients who complain of increased vaginal dis-
charge and pain with intercourse when no identi-
fiable cause of vaginitis can be identified. Because
postmenopausal atrophic vaginitis may have simi-
lar presentations, empiric therapy with topical es-
trogen should be considered as first-line therapy.
Failure to respond after 3 to 6 months of estro-
gen therapy supports the diagnosis of inflamma-
tory vaginitis such as DIV when all known etiolo-
gies been eliminated. Unlike LP and plasma cell
vulvitis, however, the vulvar region in a DIV case
is normal in appearance. DIV is characterized pri-
marily by a sterile discharge that is a watery and
yellow, and by painful intercourse. Examination of
the vulva is often normal, although discharge of
variable consistency may be present. Speculum ex-
amination may reveal synechiae, vaginal stenosis,
and most commonly, erythema. Stroking the vagi-
nal walls with a cotton swab is commonly associ-
ated with an intense burning sensation. Generally,
histology shows nonspecific inflammation. Because
DIV patients present with nonspecific symptoms of
burning and pain, and because cursory examina-
tions reveal limited clinical findings, it is important
to conduct a detailed assessment of the vaginal wall
and to specifically look for erythema and mechani-
cal allodynia (burning sensation on stroking of the
vaginal wall with a q-tip).
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Summary

It is apparent from the above description of these
six vulvo-vaginal conditions that there is much
overlapping morphology and pathophysiology.
Diagnosis of any these conditions can be confus-
ing and is further complicated by the fact that there
are three embryologically distinct skin types (juxta-
posed on the labia) unlike any other area of body.
Consider, for example, how dermatitis is a scaly dis-
ease in other parts of the body, yet the scales are
typically absent in the vulvar region and even a
sophisticated observer is likely to see only shiny,
glazed skin.

Clearly, the treatment approach in clinical prac-
tice is symptoms-based in that it is more guided
by ameliorating the symptoms than untangling key
driving factors. For example, as will be demon-
strated in the upcoming case discussions, over-
lapping histopathologic and clinical presentation
are common in seemingly diverse pathophysiologic
processes such as lichen simplex chronicus, con-
tact dermatitis, and lichen sclerosis. Dermatologic
responses to irritant and/or chronic inflammation,
regardless of the triggering event, have a similar
appearance. Hypopigmentation and/or hyperpgi-
mentation, atrophy, excoriation, and leather-like
thickening of the skin are the end result of a
number of interrelated or superimposed patho-
physiologic processes. A prototypical patient with
itching from lichen sclerosis may develop irritant
dermatitis (chafing) from frictional forces. Chronic
use of corticosteroids may in turn exacerbate the
associated atrophy. Atrophy and the loss of protec-
tive layers then intensifies the symptoms of contact
dermatitis. Lastly, use of topical anesthetics in an
attempt to bring about relief may backfire and lead
to an allergic response, resulting in a new onset of
itching and burning suggestive of allergic contact
dermatitis. Thus, unlike many medical conditions
in which treatment follows a stepwise approach,
it is not surprising that the care of these patients
is complex, often involving diverse treatment ap-
proaches tailored to the individual’s needs.

The following section presents representative
case studies of each of these six vulvo-vaginal con-
ditions. The cases are structured in order to demon-

strate the overlap between conditions and to detail
the means by which clinicians can determine the
primary diagnosis and treatment approach.

Clinical Scenario 1

A 55-year-old woman presents with lichen scle-
rosis that was first diagnosed 15 years earlier. She
reports a worsening of her symptoms over the
past 3 years since menopause. She readily ad-
mits a chronic itch–scratch cycle, especially af-
ter taking a warm bath or shower. Recently, she
has noticed postcoital bleeding. She has been us-
ing a high-potency steroid (clobetasol propionate
cream 0.05%). While the steroid initially helped,
with progressive use she experienced worsen-
ing symptoms after 6 months of daily treatment.
She then tried tacrolimus (Protopic) and pime-
crolimus (Elidel) without any improvement in
symptoms.

How should this patient
be evaluated?
When presented with steroid-resistant der-
matoses and exacerbation after a long hiatus, su-
perimposed malignancy should be excluded, be-
cause it is identified in 4% to 6% of patients
with lichen sclerosus.11 In chronic sufferers, co-
morbidity with other dermatoses is the rule
rather than the exception. In addition to malig-
nancy, superimposed infection and cellulitis from
chronic itching should be ruled out. Lastly, it is
common for lichen sclerosis and lichen planus
to coexist, and their histopathology would reflect
this overlap. For this reason, several biopsies rep-
resentative of the different abnormal areas ob-
served on the individual patient’s vulva should
be obtained.

Consistent with acute exacerbation, there is
redness extending to the thighs (Plate 1.1). The
labial skin is otherwise thick and pale, with su-
perficial excoriation from itching. Bilateral fissur-
ing is present in the lower labia majora (Plate
1.1), where none had been evident in the pre-
ceding visit. Two representative biopsies werey
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obtained, which showed two different histolo-
gies: lichen simplex chronicus and lichenoid der-
matitis favoring lichen planus. The following ex-
cerpt is directly taken from the patient’s pathol-
ogy report:

The lesions near lateral thigh are similar to previous

biopsies. Epidermal hyperplasia is more marked than

previous biopsy [consistent with clinical and histo-

logic diagnosis of LSC, and clinical exacerbation]. The

features in LSC are all secondary to rub or scratch and

are not specific to the etiology (Plate 1.2A).

The medial labial lesions have different features

with sparse to moderate lichenoid inflammatory in-

filtrate in addition to hyperkeratosis [consistent with

LSC] and epidermal hyperplasia [another feature of

LSC]. [Previous biopsies] do not exhibit any evidence

of lichenoid inflammation favoring lichen planus

(Plate 1.2B).

How should you treat this
complex case?
The pathologist has rendered the diagnoses of
lichen sclerosis, lichen planus, and lichen sim-
plex chronicus. It is recognized that these con-
ditions can coexist (sometimes referred to as “the
three lichens”16), and a targeted biopsy based on
the patient’s localization and topography is most
useful in finding the cause of new-onset symp-
toms or symptom exacerbation.

Reviewing and re-reviewing skin care is a must
in patients with chronic vulvar dermatoses. It is
common for patients to try a number of over-the-
counter or “girlfriend-endorsed” remedies in an
attempt to find relief. Overzealous hygiene from
fear of infection is common in this population of
patients. In this particular case, the patient was
asked to stop using all of her medications, includ-
ing any self-medication. The patient should be
instructed as to the importance and rational for
NOT using soap in the vulvar region; the vulva
needs its natural oil to maintain its barrier mech-
anisms against constant contact, moisture, and
irritants.10 The patient should be further advised
to avoid lukewarm water. While the sitz bath
is a common practice in obstetrics, exposure to
heat may precipitate intense itching and should
be avoided in patients with an itch–scratch cycle.

Lastly, copious use of vitamin E cream or other
nonirritating thick petroleum-based compounds
should be recommended since these medications
make a barrier between the vulvar surface and
clothing. In cases like this, patients in our prac-
tice are also instructed to apply a “Press’n Seal”
barrier similar to plastic wrap, to the crotch of
their underwear, in order to keep the maximum
amount of cream on the vulva. Again, the over-
arching objective in these measures is to avoid
contact to the irritated skin while aggressively
controlling bouts of the itch–scratch cycle.

In this situation we also prescribed Doxepine,
titrated up by 10 mg every 3 to 5 days to a total
of 50 mg nightly, in order to decrease the like-
lihood of nighttime scratching. In addition, we
prescribed our “plan B topical regimen”† as a last
resort. Our Plan B topical regimen consists of a
combination of topical 5% lidocaine and 0.05%
estradiol compounded in hydrophilic petrolatum.
While the exact mechanism by which this cream
brings about relief is unknown, a higher dose
of topical estrogen in combination with a topical
anesthetic decreases the skin’s propensity toward
itching and promotes estrogen-mediated “thick-
ening” of the skin. Due to severity of this case,
a nighttime sedative, reestablishment of derma-
tologic health, and the plan B regimen were in-
stituted concurrently. But typically we reserve
our plan B regimen for patients who have failed
to respond to our standard skin care (Table 1.1)
while being off of any topical agents. The plan
B regimen is typically used for a short duration
(8–12 weeks), in order to abort the itch–scratch
cycle and restore vulvar skin health in patients
with long-standing dermatoses and polyphar-
macy. Caution should be exercised in that appli-
cation of this compound on the mucosal surface
is associated with systemic absorption to varying
degrees. At the end of the 8 to 12 weeks of
therapy with this regimen and concurrent skin

† Lidocaine 5% and estradiol 0.5 mg/g in hydrophilic
petrolatum, 60-g tube formulated by Triangle Compound-
ing Pharmacy, Cary, NC. Note: It is best to use high-
volume pharmacies that are registered by the board. For
further information on compounding pharmacies visit
http://www.pcab.info/ and http://www.pcab.org/
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care, we prescribe a progestational agent in
menopausal patients with an intact uterus, and
switch patients back to their mainstay therapy
for lichenoid conditions. In our experience, most
patients can be maintained using a multitier ther-
apy using intermittent topical anti-inflammatory
medications (eg, every month), topical estrogen,
and attention to skin care.

Clinical Scenario 2

A 36-year-old who reports being in good health
until a year ago presents with a chief complaint
of a “burning sensation” in the vulvar region.
On initial evaluation, she had been empirically
treated with topical antifungal creams. With per-
sistent symptoms, she had been offered vari-
ous topical treatments including topical steroids.
After a week of using topical steroids, she
noticed a burning sensation that became progres-
sively worse. When she called her physician’s of-
fice, she was reassured that her symptoms would
improve with ongoing steroid use. She finally
discontinued the treatment after 3 to 4 weeks.
Since then, she experienced worsening of her
symptoms to the point where she is no longer
able to wear fitted pants. She also has devel-
oped an itching sensation in addition to burn-
ing. She denies having an itch–scratch cycle and
has no exacerbation of her symptoms with in-
tercourse. The generalized vulvar discomfort and
rawness, nevertheless, has affected her interest in
intimacy.

Based on the historical information,
what is the differential diagnosis?
Based on her history and her presentation, the
top two differential diagnoses in most clinicians’
minds would be an infectious etiology (eg, yeast
or bacterial vaginosis) or an idiopathic pain dis-
order (eg, vulvar vestibulitis syndrome). When
faced with persistent vulvo-vaginal symptoms,
empiric treatment with a host of antibacterial
and antifungal17 creams is not only ineffective
but in most cases counterproductive and even
harmful. While the discussion and management

of idiopathic pain disorders is beyond the scope
of this chapter, this diagnosis is considered when
no dermatologic and pathologic explanation can
be identified.16,18 In this case, the best course of
action would be to obtain a vaginal and vulvar
culture prior to empiric treatment.12

Non-judicious use of over-the-counter med-
ications, steroids, and prescription medications
may trigger an allergic reaction. Regardless of her
initial diagnosis, because the likely trigger of her
symptoms was steroid use, she was likely to have
superimposed allergic dermatitis.

On physical examination, the labia majora are
diffusely red without visible scaling (Plate 1.3),
but the vulvar surface is progressively dry and
dusky with air exposure. There is tenderness to a
cotton swab test, a glossy appearance, and small
fissures in the folds of both the labia majora
and minora. Although minimal punctuate allo-
dynia (pinprick sensation with a cotton swab)
is observed during the examination, significant
mechanical allodynia (hypersensitivity on gentle
stroking of vulvar surface) is observed. The
vestibular mucosa is pale and atrophic with mild
tenderness (Fig. 1.1). What is the most likely
diagnosis?

The examination confirms the likely diagno-
sis of allergic dermatitis as noted by the expan-
sion of a rash beyond the affected region of the
labia. In addition to allergic dermatitis, she is
likely to have a component of irritant dermati-
tis due to dryness, superimposed irritation, and
friction from clothing on the irritated skin. The
cause of her initial presentation cannot be eval-
uated at this time because of her superimposed
dermatologic condition. Thus, the initial goal of
the treatment should be to address her symptoms
and restore her dermatologic health.

What additional diagnostic and
treatment approaches should be
considered?
Cultures from labial folds for yeast were obtained
and returned negative. The treatment approach
was aimed at (1) aborting the cycle of irritation
and rawness, (2) minimizing the sensation of
itching, and (3) promoting general vulvar health.
The patient was instructed to discontinue the use
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Swab visible through thin skin

Contact dermatitis and atrophy

Figure 1.1 Pale atrophic thinning of the skin in context
of contact dermatitis.

of topical agents and was started on vitamin E
cream and general vulvar skin care (Table 1.2).
After 4 to 6 weeks of topical vulvar skin care and
nightly application of Estrace cream, her derma-
tologic symptoms resolved.

On repeat examination 3 months to the date
of her initial visit, she had no abnormal dermato-
logic findings. Her labia exhibited no tenderness
to a point palpation with a cotton swab (punctu-
ate allodynia). Although her labia were normal,
they were sensitive to a gentle stroke of a cotton
swab (mechanical allodynia), as it caused a sen-
sation of rawness and burning.

What could be causing these
symptoms?
She was diagnosed with generalized vulvody-
ina and started on slowly accelerating doses of
amitriptyline (10 mg at bedtime, increasing by

10-mg increments every 3–5 days to a total daily
dose of 75–100 mg). She reported an 80% im-
provement in symptoms with 75 mg of nightly
amitriptyline. A detailed discussion on the man-
agement of idiopathic vulvo-vaginal pain disor-
ders (eg, vulvar vestibulitis syndrome) can be
found in Consensus Statement 2005.18

Clinical Scenario 3

A 37-year-old woman presents with a chief com-
plaint of intractable pain with intercourse that
started 5 years ago. Up until then, she had no
history of pain with intercourse. Over the years,
her symptoms have progressively worsened to a
point where she now reports daily unprovoked
pain. Her last attempt at intercourse was 2 years
earlier, during which she experienced bleeding.
She also has noted a progressive increase in vagi-
nal discharge, especially during menses, which
tends to linger on as ongoing spotting. She denies
an itch–scratch cycle but does report an “itchy-
burning sensation” of her vulva.

Previously, she had undergone a laparoscopy
where a diagnosis of endometriosis was ren-
dered. She was given a trial of Lupron, which co-
incided with the exacerbation of her symptoms,
including a progressive increase in dryness and
burning. Otherwise, she has not sought care for
this condition for the past 2 years.

What is her differential diagnosis
based on history?
In the absence of an acute infectious process, as
in this case, the likely differential diagnosis is a
chronic inflammatory vulvo-vaginal process. The
age of this patient, however, warrants a careful
assessment of the vulvo-vaginal region. A sim-
ple magnifying glass will provide sufficient power
to rule out any raised, atypical lesions sugges-
tive of VIN. Also, it is unlikely that her condi-
tion could be explained by endometriosis alone.
Histologic findings suggestive of endometrio-
sis during laparoscopy may be an incidental
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finding and not the cause of dysparunia. Admin-
istration of Lupron for treatment of endometrio-
sis not suprisingly exacerbated her condition by
causing a hypoestrogenic state with worsening
atrophy and dryness sensation.

Exam findings included tender, well-
circumscribed mucocutanous lesions of the
vulva (Plate 1.4). While the vaginal lesions were
not distinct enough to be seen with a speculum
exam, the posterior cervix was agglutinated
to the posterior vaginal wall, which could be
“softened” and separated with gradual genital
digital pressure application.

What physical exam findings
confirm your diagnosis?
It is imperative that the physical exam include
a full dermatologic assessment. In the author’s
experience, patients rarely voluntarily disclose
symptoms related to the oral cavity or other “un-
related” parts of the body. On exam and subse-
quent questioning, this patient reported a long-
standing problem of recurrent oral burning and
a previous diagnosis of oral lichen planus (Plate
1.5). Due to financial reasons, she has not had an
additional workup and evaluation for her erosive
oral lesion. Incidentally, on further query, it was
found that the fluctuation in oral lesions closely
mirrored that of the vulvo-vaginal regions. A
prototypical fluctuation consisted of a worsen-
ing of burning in the mouth followed by an
immediate increase in oral cavity redness. Even
though the appearance of the vulvar lesions took
an average of 3 weeks to develop, they rapidly
became painful and more resistant to healing.
Unlike oral lesion, the vulvar lesion showed non-
specific inflammation. However, cliniopathologic
diagnosis of lichen planus was rendered based on
history and exam findings. While it is true that
many women with vulvar lesions seem to also
suffer from oral lesions, the converse is not true
in the author’s experience. And in this case, his-
tory and biopsy findings would have been suffi-
cient in making the diagnosis once other known
etiologies had been ruled out (eg, infectious,
atrophy).

What is the appropriate treatment?
A three-pronged treatment approach should be
used in order to (1) promote healing of the
current ulcer, (2) reduce pain and suffering,
and (3) induce long-term remission. In general,
when faced with extensive systemic lesions or
resistant/intractable local lesions, oral steroids
and steroid-sparing adjunct treatments such as
methotrexate should be used in combination.
Thus, consultation with a dermatologist with ex-
perience in the treatment of ulcerative mucocu-
taneous lesions should be initiated in the first
visit. Treatment with topical anti-inflammatory
agents and local anesthetics can then be used to
treat the inflammation and pain associated with
active lesions. In this case, a pulse oral steroid
regimen was used starting with a 40-mg dose, ta-
pered very slowly over 4 months to 2.5 mg/day.
In addition, in order to decrease the probability
of flares, she was started on weekly intramuscu-
lar methotrexate.

While her oral lesions rapidly responded to
steroids (within 2 weeks), her vulvo-vaginal
lesions were more resistant (4–6 weeks), neces-
sitating a concurrent use of vaginal hydrocor-
tisone suppositories. In our experience, a pro-
longed titration regimen (up to 3–4 months) is
required with vulvar lesions. This patient was
co-managed by our colleagues in dermatology.
Please note the discussion below about the role
of topical agents in treating inflammation local-
ized to the vulva (plasma cell vulvitis) and vagina
(DIV).

In our experience, commercially available top-
ical anesthetic agents (especially Benzocaine) are
allergenic and are not well tolerated. Thus, we of-
ten use a compounding pharmacy in order to de-
velop individualized treatment. While a detailed
discussion of compounding medications, includ-
ing the pros and cons, are beyond the scope
of this chapter, most specialized compounding
pharmacies with a focus on women’s health can
serve as a valuable resource for busy clinicians
(http://www.pcab.info/). Our typical regimen for
the management of pain with active ulcers is
as follows: 5% lidocaine and 10% benzocaine
compounded in hydrophilic petrolatum. For oral
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lesions or excessively moist vulvar lesions, we
change the formulation to an Orogel base, which
is more paste-like and adheres better to a moist
surface.

Clinical Scenario 4

A 52-year-old presents with a chief complaint
of vulvo-vaginal pain, specifically a burning and
raw sensation, which began around the time of
menopause at age 48. After a year of monthly
treatment with a variety of antifungal and an-
tibacterial medications for presumed yeast and
bacterial vaginosis, she was treated with boric
acid for an intractable vulvo-vaginal yeast in-
fection. Application of boric acid precipitated se-
vere burning and a diffuse rash, for which she
was treated with daily steroids. After 3 months
of steroid therapy, her symptoms improved, but
her burning persisted and progressively became
worse. At this point, the diagnosis of general-
ized vulvodynia was made by the third clini-
cian who had examined her, and she was started
on amitriptyline about 6 months prior to this
clinic visit. She reports that she is “over the
acute flare caused by medication” and her symp-
toms are back to the baseline of “sunburn-type
rawness and burning in her inner labial lips,”
pain with intercourse, and a general sensation
of dryness. Her previous two biopsies indicated
“chronic nonspecific inflammation and epithelial
atrophy” and “no malignant or premalignant le-
sions were identified.” Thus she was told that her
biopsies were “normal” and was left with the per-
ception that nothing was wrong with her.

What is her differential diagnosis
based on history?
Based on her history, iatrogenic allergic der-
matitis caused by boric acid is the likely cause
of her initial flare. Because it is extremely un-
likely that infectious processes are the cause of
her persistent symptoms, this case emphasizes
the importance of confirming the diagnosis of
infectious processes prior to embarking on em-

piric treatment. Whereas the itch–scratch cycle
is an unlikely cause of her symptoms, the pres-
ence of atrophy and chronic inflammation favors
dermatopathology. The least likely cause of her
symptoms based on her history and workup to
date is an idiopathic pain disorder such as gener-
alized vulvodynia.

On physical exam, no abnormality on the
labia major and external surface of labia mi-
nora was noted. With the patient’s guidance
the “irritation” was localized to the inner lips
of the labia minora. On close inspection, glossy
“wet” redness was noted in the inner folds of
the labia minora with irregular and asymmetric
margins of “heart’s line” (Plate 1.6). Both tac-
tile and mechanical allodynia were present on
sensory examination. Gental stroking with a cot-
ton swab (mechanical allodynia), however, re-
produced over 80% of her chief complaint of
“rawness and sunburn type irritation.”

Given these findings, what is your
presumed diagnosis and what other
evaluation is appropriate?
This case clearly illustrates the diagnostic conun-
drum that gynecologists encounter. Faced with
clinical signs of inflammation, our immediate in-
stinct is to perform a biopsy from representative
areas in order to appropriately rule out prema-
lignant and malignant processes. In evaluation
of vulvar dermatoses, biopsies serves not only
to eliminate the possibility of premalignant pro-
cesses, but the “histologic features” of the biop-
sies are useful in arriving at a clinicopathologic
diagnosis.11 Unfortunately, most of us (as gyne-
cologists) are not trained in dermatopathology
and in fact have limited knowledge of how to
go about arriving at a clinicopathologic interpre-
tation of the histology and the presenting signs
and symptoms. In this case, biopsy showed band-
like plasma cell infiltrate in the upper dermis, and
in conjunction with findings of moist erythema
confined to the inner labial fold, the diagnosis of
plasma cell vulvitis was rendered.

Close collaboration and guidance from our
colleagues in dermatopathology (pathologists
with specialized training in dermatoses) are
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imperative in arriving at a diagnosis and tailoring
an individualized treatment plan. In this case, the
biopsies were mailed to our institution and read
by dermatopathologists. Based on the histologic
feature and clinical presentation, this patient
was diagnosis with Zoon balinitis or plasma cell
vulvitis.

What is your treatment
approach?
As in earlier cases, the general approach for treat-
ment is to (1) eliminate irritation and restore
dermatologic health (Table 1.2), (2) reduce pain
and suffering, and (3) induce remission. The car-
dinal rule of therapy is to find the right com-
binations of dose, frequency, and intervals that
give maximal benefit with limited side effects.
To this end, some general guidelines are note-
worthy. First, higher frequency and potency of
anti-inflammatory agents are most effective in
inducing remission but should only be used for
a brief period of 3 to 4 weeks. Second, titra-
tion should be done slowly, expanding each step
over a period of 2 weeks in order to assess the
consequence of tapering. Third, the order of ta-
pering should be that of decreasing frequency
first, followed by decreasing the potency. Fur-
ther decrease in the frequency (eg, from once
a day to once every other day) should be the

last step before final titration. This less-frequent,
lower-potency dosage should be maintained for
4 weeks before final titration. Not surprisingly,
it is not uncommon for the optimal therapy or
combination of therapies to be arrived at after a
year of trial and error.

In line with the above-mentioned princi-
ple, nonsteroid immunomodulators are first-line
therapies, with topical steroids and oral medi-
cations reserved for intractable cases. Similarly,
topical steroid therapy should start with less po-
tent formulation first (eg, hydrocortisone), with
a more potent formulation (eg, clobetasole) re-
served for intractable cases.

In this case, the patient was started on
tacrolimus and instructed on a regimen of topical
skin care (Table 1.2). For pain management, she
was started on topical lidocaine ointment (5%).
Lastly, she was asked to contact us if she experi-
enced burning with any of the topical treatments
(eg, allergic dermatitis). After 4 weeks of therapy,
her symptoms were markedly improved. Subse-
quently, over the ensuing 6 to 8 months, her
treatment was titrated down to biweekly applica-
tion of topical tacrolimus (0.03%). Vaginal estro-
gen tablets (Vagifem) and vitamin E cream were
concurrently used throughout this period in or-
der to correct atrophy and minimize superim-
posed dermatitis.

Pathology notes

Vulvar dystrophy
Vulvar punch biopsies may be interpreted by
pathologists with various backgrounds, including
dermatopathologists, general pathologists, and
gynecologic pathologists. For inflammatory der-
matoses involving the vulva, the first task of the
pathologist is to integrate clinical history, phys-
ical exam findings, and histopathology to make
as specific a diagnosis as possible to guide ther-
apy. It is therefore important for the clinician
to communicate physical exam findings, includ-
ing description of affected nongenital sites, and
clinical history to the pathologist. The second
task for pathologists interpreting vulvar dystro-

phy biopsies is to exclude vulvar neoplasia and
infectious conditions, sometimes with the help
of special stains. The terminology used in arti-
cles and textbooks to describe vulvar inflamma-
tory dermatoses is inconsistently applied. Clas-
sification of vulvar dermatoses using the same
specific terminology applied to conditions affect-
ing nongenital skin is advised. Descriptive diag-
noses are not encouraged and are likely to be of
little utility in determining the clinical manage-
ment of the patient. Use of consistent terminol-
ogy helps ensure that the clinician is more likely
to understand the terminology and will be able to
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use the pathology report information to optimize
patient therapy. A brief discussion of important
pathologic aspects for the most common vulvar
inflammatory dermatoses follows.

The most common inflammatory disorder in-
volving the vulva is eczematous dermatitis, which
is characterized histologically by the presence of
intercellular edema, “spongiosis” within the epi-
dermis, and a variably intense dermal chronic in-
flammatory infiltrate. There are several clinical
variants of eczematous dermatitis based on clin-
ical features of the condition; these variants usu-
ally cannot be subtyped on histology alone. Once
the pathologist has made the diagnosis of eczema-
tous dermatitis and excluded other dermatoses,
it is then up to the clinician to then search for
the specific etiology. Eczematous dermatitis is the
histopathologic counterpart to contact dermati-
tis in most patients, with the differential diag-
nosis including both irritant contact dermatitis
and allergic contact dermatitis. Common causes
of irritant contact dermatitis include soaps, per-
fumes, cleansers, topical over-the-counter med-
ications, urine, sweat, and friction. Irritant con-
tact dermatitis results from direct damage to the
skin by exogenous agents. Allergic contact der-
matitis is rarer and may be more difficult to con-
firm without skin patch testing. Histopathologic
features in skin biopsies favoring allergic con-
tact dermatitis include the presence of increased
eosinophils around superficial venules and oc-
casionally within the spongiotic epidermal layer,
and intraepidermal microgranulomas consisting
of Langerhans cells. Allergic contact dermatitis
represents a type IV hypersensitivity reaction to
a specific allergen. Fungal infections may occa-
sionally show histopathologic features similar to
eczematous dermatitis and should be excluded
by the pathologist, especially given the different
treatment implications. The absence of fungal or-
ganisms in the biopsy can be confirmed with spe-
cial stains such as the periodic acid–Schiff (PAS)
stain.

Lichen simplex chronicus (LSC) is a reactive
condition often seen in association with eczema-
tous dermatitis. LSC is characterized histologically
as showing epidermal acanthosis, hyperkerato-
sis, and hypergranulosis. LSC represents a cuta-
neous reaction to repeated physical trauma such
as chronic scratching. LSC is not a distinct entity
that explains the patient’s condition. The pathol-
ogist is expected to make an attempt to identify
the underlying cause of LSC if possible. If there
are no histopathologic features that identify an
underlying etiology, the pathology report can so
state. Eczematous dermatitis is the most common
specific inflammatory condition to be seen in as-
sociation with LSC. The differential diagnosis for
LSC includes VIN simplex-type.

The diagnosis of well-established lichen sclero-
sus (LS) is typically straightforward due in large
part to the characteristic homogenized dermal
sclerosis seen on light microscopy. It should be
noted that early lesions of LS may be difficult to
diagnose and can show overlapping histologic fea-
tures with lichen planus (LP). The presence of
even subtle dermal sclerosis favors the diagnosis
of LS over LP. Some cases of LS may be associated
with superimposed LSC and have an unusual ap-
pearance on physical exam. The presence or ab-
sence of atypia should be noted in biopsies from
elderly women showing LS. LS does appear to be
associated with some risk for developing vulvar
squamous cell carcinoma and VIN simplex-type in
elderly women.

A whole host of other inflammatory disorders
may involve the vulva, including infections, pso-
riasis, lichen planus, Behçet disease, Crohn dis-
ease, plasma cell vulvitis, and various acantholytic
disorders. Biopsy evaluation by a pathologist with
experience in evaluating inflammatory skin con-
ditions is optimal to help ensure all diagnostic pos-
sibilities have been considered in a biopsy, espe-
cially for unusual or problematic cases.
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Background

Vulvar intraepithethial neoplasia (VIN) is the cur-
rent accepted term for squamous intraepithelial
neoplasia of the vulva. Between 1973 and 2000,
the reported incidence rose by 411%, from 0.6
cases per 100,000 women to 2.9 cases per 100,000
women.1 This may be causally linked to changes
in sexual practices, as more than 90% of high-
grade VIN cases are associated with human papil-
loma virus (HPV). The incidence of VIN has al-
most tripled in women younger than 35 years
old.2,3 Although rates of VIN are increasing, the
incidence of invasive vulvar cancer has remained
stable at approximately 4,000 cases diagnosed an-
nually in the United States.3 This may reflect
an increase in reported incidence of VIN due
an increased awareness and diagnosis of vulvar
dysplasias or an improvement in treatment and
follow-up.

The term “vulvar intraepithethial neoplasia” was
adopted by the International Society for Study of

Vulvar Disease in 1986, and subsequently by the
WHO/International Society of Gynecologic Pathol-
ogists in 1994. VIN was initially divided into
categories of severity or level of epidermal involve-
ment by cellular changes, nuclear atypia, and mi-
totic activity similar to cervical intraepithelial neo-
plasia (CIN). In 1986, the International Society
for the Study of Vulvar Disease (ISSVD) classified
VIN in three categories (VIN I, II, and III). Ab-
normal epithelial development is present in the
lowest third of the epithelium for a diagnosis of
VIN I; in the lower two-thirds of the epithe-
lium for VIN II; and in greater than two-thirds
of the epithelium for VIN III. This system was
revised in 2004, as it became apparent that the
1986 nomenclature did not reflect natural disease
progression. VIN I was not found to be a pre-
cursor for invasive cancer, nor was the diagno-
sis readily reproducible among pathologists, and
it was therefore dropped in the 2004 system. It
is thought that VIN I findings are HPV-related or
reactive.4

The current classification system describes two
types of VIN. The most common type is the “usual
type”, also called warty, basaloid, bowenoid, or
mixed. This type is found in younger women
(30s and 40s) who are often smokers (60–80%).
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Other risk factors include neoplasia of the lower
genital tract, immunosuppression (transplant pa-
tients, HIV disease, etc), and prior condylomas.
Usual VIN is often associated with herpes simplex
virus, lichen sclerosus, lichen planus, and Paget’s
disease. The usual type of VIN has been shown to
progress to invasive squamous cell carcinoma in ap-
proximately 6.5% of patients, with 3.2% having
occult disease.4,5

A distinct, second type of VIN is the differenti-
ated or simplex type. Simplex VIN accounts for 2%
to 10% of vulvar intraepithelial neoplasia cases.
Twenty-five percent of patients have a history of
smoking, and multicentric lesions are less often
found. It is more common in older women. The
mean age of patients diagnosed with simplex VIN
lesions is 67 years, and they are almost always
found in the postmenopausal woman (two to three
decades later than the classic VIN lesion). This vari-
ant is a more common precursor of invasive squa-
mous cell carcinoma of the vulva and is often found
adjacent to invasive squamous cell carcinoma of the
vulva. Van Seters and associates reviewed the nat-
ural history of differentiated VIN and found that in
9% of untreated patients, and 3% of treated pa-

Table 2.1 Classification system for vulvar intraepithelial
neoplasia

ISSVDa, 2004 modified terminology Prior terminology

Flat condyloma/HPV effect VIN I
VIN, usual type, warty type VIN II, III
Basaloid type, mixed (warty/basaloid)
VIN, differentiated Differentiated VIN

aInternational Society for the Study of Vulvar Diseases.

tients, the disease will progress to invasive vulvar
cancer.5

Simplex VIN may be associated with lichen scle-
rosus and lichen simplex chronicus, but gener-
ally not with HPV. Eighty-three percent of simplex
VIN is found adjacent to vulvar lichen sclero-
sis or squamous hyperplasia lesions. Fifty percent
of patients with vulvar carcinoma have lichen
sclerosus.3

Many pathology reports still use the terms VIN I,
II, and III to describe vulvar lesions. The term carci-
noma in situ is also used interchangeably with VIN
III. We will utilize the terms VIN I, II, III in this
chapter (Table 2.1).

Pathology notes

The grading schema for vulvar intraepithelial neo-
plasia (VIN) parallels that of cervical intraepithe-
lial neoplasia (CIN): VIN I (mild squamous dys-
plasia), VIN II (moderate squamous dysplasia),
and VIN III (severe squamous dysplasia). Unlike
the cervix, where CIN I is very common, the
diagnosis of VIN I is quite uncommon. In fact,
non-neoplastic reactive atypia secondary to der-
matitis conditions should first be considered and
excluded by the pathologist before making the di-
agnosis of VIN I. The hallmark histologic features
of classic (HPV-associated) VIN consist of a pro-
gressive loss of maturation within the epidermis
(from VIN I to VIN III) associated with increased
nuclear/cytoplasmic ratios, increased mitotic fig-
ures, coarse chromatin, and scattered apoptotic
bodies. A surface reaction of hyperkeratosis or

parakeratosis is often present. In classic VIN,
koilocytic atypia may or may not be found. Some
authors have also used the terms warty VIN or
basaloid VIN to further describe morphologic vari-
ants of classic VIN. Similar to the cervix, strong
staining for p16 and increased Ki-67 index have
been described in classic VIN, and on rare occasion
these markers may be helpful in distinguishing
classic forms of VIN from their mimics. However,
immunohistochemical stains are generally not re-
quired for the diagnosis of most cases of classic
VIN.

There is convincing evidence that cancer of
the vulva arises not only from classic (HPV-
associated) VIN, but also from a more histologi-
cally subtle form of VIN termed simplex or dif-
ferentiated VIN.6 Simplex VIN is estimated to
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account for approximately 2% to 5% of VIN cases
and is not associated with HPV infection. Sim-
plex VIN is typically identified in postmenopausal
women and may be seen in association with vul-
var dystrophy such as lichen sclerosus or lichen
simplex chronicus. This form of VIN deserves spe-
cial mention because it can be easily overlooked
by the pathologist and misinterpreted as a benign
reactive condition such as vulvar dystrophy. Un-
like classic VIN, which shows a progressive loss of
maturation from VIN I to VIN III, the epidermis in
VIN simplex shows evidence of maturation with
preservation of low nuclear/cytoplasmic ratios
within keratinocytes. VIN simplex typically shows
thickening of the epidermis by a proliferation of
atypical keratinocytes with large vesicular nuclei,
prominent nucleoli, and brightly eosinophilic cy-
toplasm (Fig. 2.1A). The rete ridges may show
elongated and branched architecture. Biomarkers
p53 and Ki-67 are helpful in evaluating suspi-
cious lesions, as both show suprabasilar extension
of nuclear positivity compared to adjacent nor-
mal epidermis (Fig. 2.1B).7 Pathologists should be
particularly aware of the possibility of VIN sim-
plex when evaluating biopsies of new vulvar le-
sions in postmenopausal women with a history of
vulvar carcinoma. Simplex VIN is by definition a
carcinoma in situ and appears to have a greater
potential for progression to invasive squamous
cell carcinoma than classic VIN. Conservative ex-
cision of lesions is recommended with clinical
follow-up.

Perhaps the most challenging component of
pathologic evaluation of vulvar neoplasia is as-
sessing for the presence or absence of early stro-
mal invasion in cases showing extensive VIN III.
This difficulty is due to multiple factors, includ-
ing tangential sectioning of biopsy specimens, ex-
tension of VIN into cutaneous adnexal structures,
subtle forms of stromal invasion, and extremely
well-differentiated forms of squamous cell car-
cinoma. As a result of these factors, it may be
difficult on some small biopsies to give a defini-
tive diagnosis of invasion or report specific tumor

A

B

Figure 2.1 VIN simplex. A. VIN simplex showing
epidermal acanthosis with elongated rete ridges,
cytologic atypia including nucleoli, hypereosinophilic
cytoplasm, and overlying parakeratosis and
hyperpkeratosis. B. Immunohistochemistry for p53
shows suprabasilar nuclear immunoreactivity,
supportive of the diagnosis of VIN simplex.

measurements such as depth of invasion. In most
cases, however, the presence or absence of inva-
sion can be definitively assessed. When invasive
carcinoma is found in a specimen, every attempt
should be made by the pathologist to measure
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Figure 2.2 Superficially invasive squamous cell
carcinoma of the vulva. The depth of invasion (D
arrow) is measured from the adjacent most superficial
dermal papillae to the deepest point of invasion. The
greatest horizontal extent of tumor (H arrow) should
also be reported in the pathology report.

both the depth of invasion and greatest horizon-
tal extent of tumor, and comment on the pres-
ence/absence of lymphovascular space invasion
by tumor. The important cutoffs for superficially
invasive squamous cell carcinoma of the vulva are
1.0 mm in depth and 2.0 cm in greatest diameter.
The depth of invasion for vulvar cancers is defined
as the measurement from the epithelial stromal
junction of the adjacent most superficial dermal
papillae to the deepest point of invasion (Fig. 2.2).
This depth should be measured by the pathologist
with an ocular micrometer.

It should be noted that the diagnosis of verru-
cous carcinoma will typically require a large, deep
biopsy or excisional biopsy, as this rare very-well-
differentiated tumor requires detailed examina-
tion of the epithelial–stromal interface to be rec-
ognized. Small superficial biopsies of these tumors
will often return with a pathologic diagnosis of a
nonspecific benign condition or possibly condy-
loma.

Paget’s disease of the vulva

Paget’s disease is another premalignant condition
of the vulva. It accounts for less than 1% of vul-
var neoplasia. Paget’s disease of the breast was
initially described by Sir James Paget in 1874.
Since that time, it has been described in numerous
other tissues, including the vulva, and is classified
as mammary or extramammary Paget’s disease.
Most patients with vulvar Paget’s disease are post-
menopausal (average age, 59–67 years) and Cau-
casian. The main presenting symptoms are pruritis,
burning, and irritation. Paget’s disease is of apoc-
rine origin and the anogenital region is the most
common site of extramammary Paget’s disease.

Paget’s disease appears as erythematous, eczema-
tous, indurated lesions. Histologically, the presence

of intracellular acid or neutral mucopolysaccha-
ride demonstrated by special stains is diagnos-
tic of Paget’s disease. Sometimes lesions are
ulcerated and bleed on contact. Most frequently
the labia majora are affected and the extent of
disease is directly correlated with the duration of
disease.

Paget’s disease must be surgically excised be-
cause there is a 4% to 15% chance of under-
lying vulvar adenocarcinoma. These patients are
also at risk for synchronous primaries of other or-
gans (20–30%) and should be screened for lesions
of the breast, rectum, bladder, urethra, cervix, or
ovary.8–12 Positive margins are common in the re-
section of this disease. Unfortunately, Paget’s dis-
ease of the vulva often recurs, regardless of margin
status.13
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Paget’s disease
Paget’s disease of the vulva is characterized by in-
filtration of the epidermis by neoplastic glandu-
lar cells. Most cases of vulvar Paget’s disease are
thought to have a primary cutaneous origin from
malignant transformation of adnexal apocrine or
eccrine cells or possibly pluripotential stem cells
in the epidermis. Secondary Paget’s disease may
be seen in association with adenocarcinomas aris-
ing in nearby organs such as the Bartholin glands,
rectum, or genitourinary tract. Histologic mimics

of Paget’s disease include malignant melanoma
and VIN, but these diagnoses can usually be eas-
ily excluded with special stains for mucin (positive
in Paget’s disease), S100 (melanoma marker), and
p63 (marker of squamous differentiation). Once
a diagnosis of Paget’s disease is confirmed, the
pathologist should evaluate for the presence of
dermal invasion. If dermal invasion is found to
be present, the depth of invasion should be mea-
sured with an ocular micrometer and reported.

Clinical course
The majority of VIN lesions will not progress
to vulvar carcinoma and some spontaneously
regress. A small percentage will develop malignant
changes. Patients often have recurrent vulvar dys-
plasia, though some recurrences may actually be
persistent disease. The clinical course is variable
based on disease and host factors that are incom-
pletely understood, making this disease difficult
and frustrating for treating physicians.

Studies have shown that some lesions will spon-
taneously regress. Jones and Rowan studied 14
women diagnosed with VIN II-III whose lesions re-
gressed in a median of 9.5 months. The median
age of these patients was 19.5 years (range, 15–27
years), and all lesions were multifocal and pig-
mented. All women who demonstrated regression
of their lesion were asymptomatic and quite young
as compared to the majority of women diagnosed
with VIN II-III (median age, 19.5 vs. 35 years).14

The terms reversible vulvar atypia and bowenoid
papulosis were used in the 1970s to describe a vari-
ant of VIN II-III seen in young women with mul-
tifocal pigmented papular vulvar lesions that of-
ten regressed spontaneously. Unfortunately, there
have been reports of such lesions progressing to in-
vasive carcinoma. Given that there is no reliable
way to predict which lesions will progress, it is ad-
visable that treatment should be offered when VIN
II or III is present.15,16

Conversely, in van Seters review, 9% of patients
(61 untreated patients and 27 patients with macro-
scopic disease left behind) had progression of VIN
III to cancer over 1 to 8 years. Of these 8 patients,
4 had received prior radiation therapy and 1 was
immunosuppressed.5 Most think that VIN III has an
overall low invasive potential of around 6%; others
have shown a difference in patients treated for VIN
III (3.8% progressed to invasive cancer) and those
left untreated (87.5% progressed to invasive can-
cer). In excised lesions, occult invasion is noted in
6% to 7%.

Screening/Physical exam
There is no specific screening test for VIN. Physi-
cians should evaluate the vulva at every annual
exam. The vulva, perineum, and anus should be as-
sessed for areas that appear raised, erythematous,
excoriated, or ulcerated. Patients should be ques-
tioned regarding symptoms of pain or pruritis. The
most common presenting symptom of a vulvar dys-
plasia is pruritis. Other symptoms include chronic
itching, erythema, burning, and pain. Erythema of
the vulva may have been noted by the patient. Ap-
proximately 50% of patients will be asymptomatic.
Lesions may be unifocal or multifocal, and white,
gray, or red. Lesions of the hair-bearing cuta-
neous surfaces of the vulva are usually white, while
mucous membrane lesions in the inner labia are
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often macular and pink to red in color.3 Hyper-
pigmented lesions are present in 10% to 15% of
patients.14

Patients who are identified with symptoms or le-
sions should undergo an extensive vulvar examina-
tion. Evaluation of the vulva following the applica-
tion of 4% acetic acid followed by inspection with
a coloposcope or a handheld magnifying glass must
be performed in identified patients. Because of the
upper keratinized layer of epidermis, the acetic acid
should be in contact with vulvar skin for several
minutes, rather than the shorter contact times re-
quired for cervical or vaginal mucous membranes.
The keratinized layer also most often obscures un-
derlying vascular changes, with dysplastic lesions
most often appearing as dense acetowhite lesions
on the vulvar skin.

The use of toluidine blue to identify lesions has
also been described. The technique applies a 1%
aqueous solution of toluidine blue to the entire
vulva. The area is allowed to dry for several min-
utes and then washed with a 1% to 2% acetic acid
solution. Areas of increased nuclear activity stain
blue. Many find this technique limited due to the
high false-positive rate associated with areas of in-
fection, non-neoplastic ulceration, or excoriation.
The increased nuclear activity of these areas results
in a high uptake of toluidine blue. False negatives
are also noted in hyperkeratotic lesions, as little dye
is absorbed.

Treatment
Treatment for VIN includes observation, surgical
excision, and nonsurgical management. The Soci-
ety of Gynecologic Oncologists published a list of
accepted treatment modalities for VIN in 1996. This
list included wide local excision of all gross disease
with a 0.5- to 1.0-cm margin, using skinning vul-
vectomy with or without skin graft for more ex-
tensive disease, CO2 laser therapy, or application
of 5-fluorouracil.17 More recently, imiquimod (Al-
dara) has been reported to be effective in elimi-
nating some cases of VIN III. Observation is usu-
ally the mode of management for VIN I lesions.
On the other hand, treatment is recommended for
VIN II or III lesions. Selection of treatment modal-

ity should be individualized based on patient pref-
erences, the location of disease, and the extent of
the lesion.

Specifics of treatment options will be outlined in
the Clinical Scenarios later in the chapter.

Prevention
The HPV-related variants of VIN would logically
be prevented by targeted strategies such as vacci-
nation. HPV type 16 DNA has been shown to ex-
ist in VIN and VAIN specimens more than 70%
of the time. No preventative vaccine trials have
specifically targeted prevention of VIN. VIN was
postulated to be prevented as a beneficial “side ef-
fect” of ongoing vaccination for CIN and cervical
cancer.18,19 The 5-year follow-up of patients ran-
domized to the quadrivalent HPV vaccine showed
no cases of HPV-related CIN or external anogeni-
tal or vaginal disease in the treatment population.17

Gardasil (Merck) is a prophylactic vaccine against
four strains of HPV (6, 11, 16, and 18). As previ-
ously noted, the most common HPV type in VIN
is HPV 16. Gardasil is currently recommended for
women aged 9 to 26 who are not currently infected
with HPV. For women already infected, a thera-
peutic vaccine would be necessary. Small trials of a
therapeutic vaccine have shown promising results,
but remain investigational.20

Unfortunately, there is no way to predict the
behavior of a single lesion in your patient. Risk
factors for progression include age greater than
40 and immunosuppression. The recommendations
for observation alone in this subset of women are
cautionary and patients must be reliable for follow-
up. Recurrent VIN may occur years after treat-
ment, especially in the immunosuppressed or radi-
ated. Therefore treated patients should be educated
that they should be screened for VIN for the long
term.

Clinical Scenario 1

A 42-year-old female with a 20 pack-year history
of smoking is concerned that she has a genital
wart. On physical exam the patient is noted to
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have three lesions, two flesh-colored lesions on
the left labia majora and one smaller periclitoral
lesion.

What is the differential diagnosis?
While the patient’s plaques could be genital
condyloma, as she is concerned, these lesions
could be VIN, vulvar carcinoma, or any of a va-
riety of benign vulvar lesions. HPV-related VIN
(classic or bowenoid type) has various appear-
ances from erythematous to white, verruciform,
polypoid, or papular and pigmented. Fifty-three
percent to ninety percent of classic VIN lesions
have HPV nucleic acids associated and therefore
are associated with other HPV genital disease
(genital warts, cervical dysplasia, etc).

What would you do to evaluate
these lesions?
All patients who are symptomatic or have noted
lesions should undergo a vulvar exam including
evaluation of the vulva following the application
of 4% acetic acid with gauze followed by inspec-
tion with a colposcope or a handheld magnifying
glass. This technique was outlined in the back-
ground section.

Because of the possibility that these lesions
represent VIN, at least one of the patient’s le-
sions should be biopsied for a definitive diag-
nosis. Biopsy technique is important, as a poor-
quality or tangentially cut biopsy can obscure the
exact diagnosis.

How should the biopsy be
performed?
Although the vulvar Pap smear has been stud-
ied as a screening modality, sensitivity is limited
because of the keratinized upper layers of epi-
dermis. Therefore, biopsy of suspicious lesions
remains the gold standard for diagnosis. Vulvar
biopsy is performed with a Keyes punch biopsy
(4–6 mm) after injection of local anesthesia.21

Others advocate use of an alligator-jaw instru-
ment (often used for cervical biopsy). The dan-
ger with this method is that unless care is taken,
only the superficial epithelium will be sampled.3

Hemostasis of biopsy sites can be obtained with

Table 2.2 Surgical strategies for management of VIN

1. Excise whenever there is any question of possible
invasion.

2. Excise lesions that may be easily closed primarily.
3. Laser-ablate multifocal lesions.
4. Laser-ablate lesions too large to close primarily.
5. Laser-ablate clitoral, urethral, or anal lesions.
6. In all cases a margin of at least 0.8 cm is advised.

Monsel’s solution or silver nitrate, and occasion-
ally a suture will be necessary. After undergoing
biopsy, it is recommended that patients undergo
pelvic rest and wait to bathe for 24 hours. No top-
ical antibiotic ointments are necessary.

The biopsy returns as VIN III. No invasion is
identified.

What treatment options would you
consider for this patient?
Despite multiple trials, the most effective treat-
ment for VIN has not been established. Surgical
options, based on particular clinical circum-
stances, are outlined in Table 2.2. Retrospec-
tive studies suggest that surgical excision re-
sults in the best complete response rates (77%)
as compared to ablational techniques such as
laser therapy (21–33%) or topical immunother-
apy (33%).22 Surgical excision is often favored
because the specimen may be completely stud-
ied for early invasive cancer and surgical margins
may be evaluated. Superficial wide local excision
with primary closure can be performed in most
cases. More extensive lesions may require a split-
thickness skin graft for closure.

The most important factor in surgical manage-
ment, often difficult to obtain in women with
multifocal disease, is negative surgical margins.
When excision margins are positive, the recur-
rence was 2.5 times that of women with nega-
tive margins (46% vs. 17%).22,23 Should excision
margins return positive for VIN, the patient does
not need to undergo re-excision, but should be
followed closely.

Local destruction using CO2 laser is an-
other therapeutic option. Hoffman and associates
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presented a case series of 18 women with VIN
treated with laser vaporization. After single laser
vaporization, 15 or 18 women remained free
of recurrent disease, with a mean follow-up of
129.5 weeks.24 However, studies comparing laser
ablation with excisional methods demonstrated
increased risk of recurrent disease in patients
treated by laser vaporization alone.25

In non–hair-bearing areas, laser treatment
should penetrate to 1 to 2 mm of depth. In hair-
bearing areas, treatment must extend to 3 mm
of depth to the base of the hair follicles. Given
that it is impossible to measure the depth of
treatment, surgeons should appreciate the deep
dermal (yellow) layer. This usually is appreci-
ated after wiping off the charred tissue. A mar-
gin of 1 cm is adequate. Complications reported
with laser use include bleeding, pain, extensive
scarring of the vulva, and fever. These are rela-
tively uncommon, however, and there remains
a role for this modality in the treatment of VIN.
This is especially true in peri-urethral and peri-
clitoral lesions, where excision may be surgically
challenging and may compromise functional
status.

Nonsurgical treatment
Other approaches to treating VIN include topical
treatments. The Society of Gynecology Oncology
list of treatment modalities included 5-FU topical
therapy. Since that time other topical therapies
have been studied. Imiquimod (Aldara) and 5 –
FU are the most commonly utilized topical treat-
ments.

Imidazoquinolones modulate cell-mediated
immune response. The only imidazoquinolone
currently available is imiquimod (Aldara; 3M
Pharmaceuticals, Minneapolis). Imiquimod has
been proven efficacious in the therapy of geni-
tal warts and now several studies have shown it
to be effective in the treatment VIN. Van Seters
and associates studied patients with VIN II-III and
81% of the patients treated with imiquimod ex-
perienced a reduction is lesion size by more than
25% at 20 weeks. Thirty-five percent of patients
had a complete response at 20 weeks and were
free of disease at 1 year. One patient progressed

to invasion (depth � 1 mm) at 12 months. HPV
DNA was cleared in 58% of patients treated with
imiquimod as compared to 8% of placebo pa-
tients. Similar results have been seen in other
studies. No long-term studies have been per-
formed to determine recurrence rates.26 The reg-
imen for treatment is a slow dose-escalation of
5% cream to the affected area once per week
for 2 weeks, followed by 2 times per week for
2 weeks, and then 3 times per week for a to-
tal of 16 weeks. If 3 times/week dosing causes
side effects, the dose can be reduced to twice
weekly.

5-FU is a pyrimidine analogue that inhibits
DNA synthesis and causes a chemical desqua-
mation. While this treatment for VIN II-III has
been shown to be reasonably effective, it has
lost popularity due to its side effects (pain, blis-
tering, and necrosis) and the inability of many
patients to complete the prescribed course of
treatment. If topical 5-FU 5% (Effudex cream) is
chosen as a treatment, the commonly used reg-
imens vary from one to three times per day ap-
plication with duration from 7 days to 4 months.
Given that frequent dosing will likely lead to pa-
tient self-discontinuation due to side effects, once
to twice daily dosing for 3 to 6 weeks is likely
most advisable.

Interferons have also been used topically and
as intralesional injections. They have an antivi-
ral and immunomodulatory effect. Interferon use
has been shown to have a favorable response rate
(30–40%); however, studies have been limited to
small populations.27 The regimen used by Spirtos
and colleagues was a-IFN (10 ˆ 6 IU/3 in 3.5%
aqueous methylcellulose base) that patients ap-
plied 3 times daily until the lesions went away.
In complete respondents, lesions disappeared by
4 months of treatment.

Clinical Scenario 2

A 35-year-old presents for repeat Pap smear. Six
months ago she had a LGSIL pap smear, positive
for high-risk HPV. She has a history of therapy
for genital warts 10 years ago
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Should this patient be evaluated
for VIN?
This patient fits the risk profile of the younger pa-
tient with HPV-related dysplasias. Although the
Pap smear and cervical colposcopy are the rea-
son for her visit, as her physician you realize that
she is at risk for developing VIN, and specifically
inspect her vulva for a screening exam. No visi-
ble lesions are noted, and this is recorded in her
record.

What if the patient had the above
history as well as complaints of
intense vulvar pruritis that had
led to vulvar excoriation due to
scratching?
The presence of inflammatory plaques of hyper-
keratosis and diffuse erythema caused by chronic
inflammation may obscure the recognition of
VIN lesions. The itch–scratch cycle must be
aborted prior to biopsy, because the biopsy from
areas of inflammation will most often demon-
strate acute and chronic inflammation with squa-
mous hyperplasia or be diagnosed as VIN I. Topi-
cal steroids used for a short duration (2–4 weeks)
will improve symptoms and vulvar inflamma-
tion, allowing an adequate evaluation for VIN.
Please refer to the Chapter 1 for specific treat-
ment recommendations. Ultimately this patient
will need a vulvar biopsy to confirm the nature
of her symptoms.

If the patient was pregnant and
described multiple small raised
purplish nodules affecting her
anogenital area, what condition
would you suspect and what
treatment would you
recommend?
Multicentric pigmented Bowen disease or
bowenoid papulosis are terms used to describe
these slightly raised, reddish-brown to viola-
ceous papules. These lesions occur in young
girls and older women. The mean affected age
is 32 years. Approximately 10% of patients are
pregnant at the time of diagnosis. These lesions

have been described as self-regressing; however,
the histologic findings often confirm the con-
comitant presence of dysplasia. We recommend
biopsy and treatment as necessary, similar to
other types of VIN.14

Clinical Scenario 3

A 43-year-old woman presents with vulvar pru-
ritis. Vulvar exam with acetic acid application
shows micropapillary changes with faint ace-
towhite staining of the posterior inner labia mi-
nora; biopsy returns VIN I.

What is the appropriate plan
of therapy?
If the lesion noted and biopsied is the only
abnormality noted, then the patient can be
managed expectantly. In the new classification
system VIN I was dropped and not felt to be a
precursor of vulvar cancer, but rather HPV or re-
active changes. The patient should undergo an-
other exam in 6 to 12 months.

Clinical Scenario 4

A 29-year-old with prior condylomas treated sev-
eral years ago presents with perineal pruritis and
inspection reveals a 3 × 2-cm hypertrophic white
plaque of the posterior intoitus at 5:00 and a sim-
ilar 2 × 2-cm lesion at 7:00. Evaluation with 4%
acetic acid reveals no other lesions. Biopsies of
the noted lesions return VIN III. Cervical cytol-
ogy is negative.

What treatment should the
patient undergo?
The patient should undergo surgical excision or
laser therapy, as invasion has been excluded.
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Assuming that the patient has
surgical excision and the margins
are positive for VIN II-III, what
should be done?
Positive margins are not ideal; however, do not
mandate re-excision. As mentioned previously,
the rate of recurrence in patients with positive
margins is around 40%. The patient has a higher
likelihood of recurrence of disease and can be
offered close follow-up, versus re-excision, laser
therapy, or topical agents.

Alternatively, what if the excision
reveals focal invasion and
negative margins?
Microinvasive squamous cell carcinoma of the
vulva or stage Ia vulvar cancer is treated with
local excision followed by observation. Stage Ia
disease is defined as a lesion less than or equal to
2 cm in diameter on fresh specimen (specimens
shrink on pathologic preparation), less than or
equal to 1 mm of invasion (invasion is defined
from the epithelial–stromal junction at the most
superficial adjacent dermal papilla to the deepest
point of invasion) with no lymphovascular space
invasion.

If the excised lesion met the above criteria,
then the patient can be followed with vulvar ex-
ams every 3 to 4 months for 4 years. While it is
reasonable for patients to be followed by a gen-
eral gynecologist, often patients wish an oncol-
ogy consultation.

Clinical Scenario 5

A 40-year-old patient presents with diffuse VIN
III found on multiple biopsies involving the en-
tire labia minora and perineum (Plate 2.1).

What is the appropriate
management?
For large areas of disease, the options for treat-
ment include ablation with a CO2 laser or a skin-
ning vulvectomy with split-thickness skin graft-
ing. Laser therapy might require more than one
session given the extent of disease and would
likely be quite painful for the patient. Surgical

excision would not allow primary closure and
therefore consideration of a split-thickness skin
graft would need to be planned. While few gen-
eral gynecologists are trained in skin grafting,
joint treatment with plastic surgery can be ar-
ranged. Alternatively some gynecologic oncolo-
gists have been trained in skin grafting, and such
patients could be referred to a trained specialist.

Are any nonsurgical options
available to this patient?
This patient could also be treated initially with
topical agents as outlined in Clinical Scenario 1.
Topical agents may be curative, but would more
likely reduce the lesion size and extent, allowing
for a smaller surgical excision or laser treatment.
Topical therapy is often poorly tolerated and
therefore is rarely used with extensive lesions.

Clinical Scenario 6

A 50-year-old Caucasian female presents with lo-
calized vulvar pruritis and burning. On exam you
note a 4-cm lesion with a patchy, velvet-like,
reddish and whitish appearance (Plate 2.2).

What is your differential diagnosis
of this lesion?
Differential diagnosis includes Paget’s disease,
melanoma, leukoplakia, basal cell or squa-
mous cell carcinoma, condyloma acuminata,
hidradenitis suppurativa, psoriasis, fungal infec-
tion, seborrheic or contact dermatitis, and lichen
sclerosis.

A biopsy is obtained and is reported to demonstrate ex-
tramammary Paget’s, disease.

What additional care does this
patient require?
Surgical excision with wide margins should be
undertaken. Commonly the lesions extend be-
yond the clinically apparent margins. Recur-
rences develop in 28% to 38% of patients af-
ter surgery, and more than half of these women
develop recurrence within 18 months of initial
treatment.
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Is there any way to assure a
negative margin?
Negative margins can be evaluated by obtain-
ing frozen pathologic section at the time of
excision, although Paget cells are often found
well away from the clinically obvious lesion.

Is there an association with invasive
vulvar cancer?
Paget’s disease is associated with concurrent, in-
vasive vulvar cancer in 4% to 15% of cases.
Women with Paget’s disease of the vulva should
also be evaluated for Paget’s synchronous neo-
plasms, as approximately 20% to 30% of these
patients have a noncontiguous carcinoma (eg, in-
volving breast, rectum, bladder, urethra, cervix,
or ovary).8–13

What is the prognosis for patients
with Paget’s disease?
The overall prognosis is good unless there is an
underlying invasive carcinoma. In patients with
invasive disease, however, there is a high rate
of nodal metastasis, recurrence, and death from
disease. Paget’s disease of the vulva is also as-
sociated with malignancies at other sites. An
estimated 30% have synchronous or metasyn-
chronous malignancies at other sites, most com-
monly breast, rectum, cervix, uterus, bladder,
and skin. It is recommended that patients diag-
nosed with Paget’s disease of the vulva should
undergo careful breast screening and thorough
recto-vaginal exam, and be made aware of the
possibility of carcinoma at other sites so that ap-
propriate screening is undertaken.8 Patients with
lesions involving the anus or urethra in particu-
lar should be evaluated with colonoscopy or cys-
tocopy, respectively, to exclude synchronous ma-
lignancies of adjacent organs.

Clinical Scenario 7

An 80-year-old female presents for her annual
exam and mentions that she is having genital
itching. On the external pelvic exam, she has a

unifocal raised irregular lesion on the perineum,
as well as atrophic hypopigmented areas consis-
tent with LSA. You perform a biopsy of the raised
lesion which returns as VIN III.5

What is the most likely subtype
of VIN III in this patient?
Given the patient’s age and associated lichen
sclerosis, the VIN III identified in this patient is
likely simplex or differentiated type. Although
rare, it is most common in the postmenopausal
woman and is often associated with squamous
cell carcinoma of the vulva.

What treatment modality is most
appropriate for this patient? Should
you refer this patient?
This patient should undergo surgical excision of
the lesion. She has a substantial risk of having an
invasive lesion, which would first be identified
by excision and then further surgery performed
based on the depth of invasion and size and lo-
cation of the lesion. The initial excision need not
be performed by a sub-specialist; however, care
must be made to obtain grossly negative margins.

Clinical Scenario 8

A 55-year-old woman with a recent diagnosis
of VIN II-III on vulvar biopsy returns to discuss
biopsy results and treatment options.

What are the treatment options
for this patient?
A number of medical and surgical treatment op-
tions exist for VIN (HPV related). However, in-
vasive disease must be excluded initially before
initiating any therapy. In a study of 73 women
with VIN III on biopsy treated with surgical re-
section reported by Modesitt and associates, 22%
had an underlying squamous vulvar cancer.22

For patients whose specimen showed residual
VIN III at the surgical margins, 46% recurred
compared to 17% of patients with negative
margins.
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What is your response to the
patient’s query regarding the
likelihood of progression to
invasive squamous cell carcinoma
of the vulva?
The clinical behavior of VIN varies. Seven per-
cent to thirty-two percent of cases recur locally
or persist after local excision/total vulvectomy.
Some lesions will spontaneously regress after
biopsy. Occult invasion is noted in 6% to 7% of
excised specimens. Three percent to ten percent
of patients treated for classic VIN ultimately de-
velop invasive squamous cell carcinoma. Unfor-
tunately, there is no way to predict the behavior
of a single lesion. Risk factors for progression in-
clude age greater than 40, immunosuppression,
and smoking.

What is your recommended
treatment for this patient?
Given the patient’s age and her concern about
carcinoma, recommendation for surgical excision
gives her the highest likelihood of cure and iden-
tification of invasive disease.

Clinical Scenario 9

A 27-year-old female presents for evaluation of
new vulvar lesions. On examination, it appears
that she has multiple vulvar condylomata. All are
2 to 3 cm in dimension. You prescibe manage-
ment with a course of imiquimod (Aldara) and
she returns in 8 weeks for reevaluation. At her
return appointment all of her condylomatous le-
sions have regressed.

Is any additional evaluation
recommended before initiating
imiquimod therapy?
A speculum examination and thorough pelvic
examination should be performed. Because this
patient is presenting with multifocal lower gen-
ital tract condylomata, she should undergo
screening for other sexually transmitted dis-
eases (GC, Chlamydia) and should be offered HIV

screening. If any of the lesions have an atypical
appearance, biopsies should be performed. Cer-
vical cytology should be performed.

What follow-up should the
patient have?
This patient should be followed for vulvar dys-
plasia. Frequent, careful vulvar exams should be
performed every 6 months. Because she has had
HPV-related disease, she should be screened for
cervical dysplasia according to ACOG guidelines.

What education should she have
regarding her risk of vulvar
dysplasia?
It is crucial that her risk for development of vul-
var dysplasia be recognized and that she be made
aware of this. The patient should be educated to
report new vulvar lesions to her primary care
physician. If dysplasia is identified, the primary
physician has the responsibility to treat or refer
for consultation and management.
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Squamous vaginal intraepithelial neoplasia (VAIN)
is rare, with an estimated annual incidence of 0.2
to 2 per 100,000 women. VAIN was first described
in 1952 by Graham and Meigs, when they ob-
served neoplastic vaginal changes in women who
had undergone hysterectomy for carcinoma in situ
(CIS) of the cervix.1 Its invasive counterpart, pri-
mary vaginal cancer, is equally rare, and accounts
for only 1% to 4% of malignant tumors of the fe-
male reproductive tract. The National Cancer In-
stitute estimates that there will be 2160 cases of
vaginal cancer and 770 deaths in the year 2009
in the United States.2 Squamous cell carcinomas
account for 90% to 95% of primary vaginal can-
cers. It should be recognized that most vaginal ma-
lignancies are secondary neoplasms, arising from
adjacent organs via direct extension or lymphatic
or hematogenous spread, with the cervix, en-
dometrium, and colon/rectum being the most com-
mon primary sites of malignancies involving the
vagina.3

Risk factors

VAIN usually occurs in women 40 to 60 years
of age. Risk factors for developing VAIN include
residual dysplasia after treatment (loop electrosur-
gical excision procedure or cryotherapy) or removal
(hysterectomy) of the cervix for squamous intraep-
ithelial lesions, a history of human papilloma virus
(HPV) infection, prior radiation therapy, DES expo-
sure, or previous cervical dysplasia or cancer. HPV
infection seems to be the primary causative agent.
Over three-fourths of women diagnosed with VAIN
have a history of cervical dysplasia or cancer of
the vulva or cervix, implicating the “field effect”
of an HPV infection in the squamous epithelium
of the entire lower genital tract. Prior pelvic radi-
ation is also a risk factor for VAIN. This may be
due to recurrence of prior cervical or vaginal can-
cer or secondary to radiation changes in the vagi-
nal tissues.4,5 Patients with a history of radiation
therapy for cervical cancer preceding a diagnosis
of VAIN are in general older than the typical pa-
tient with VAIN.3 Smoking, immunocompromise
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(such as in women following renal transplantation
or those with prior chemotherapy), and chronic ir-
ritation associated with pessary use also increase
the risk of developing VAIN.

A high proportion of women diagnosed with
VAIN also carry high-risk HPV types (16, 18, 31,
33, 35, 45, 51, 56, 58, and 59). Similar to CIN and
VIN, VAIN lesions have been shown to have a high
rate of incorporation of high-risk HPV types. Per-
sistent infection with high-risk HPV types has been
shown to be an essential, although not exclusive,
factor in the pathogenesis of anogenital cancers.
HPV infection leads to incorporation of two HPV
genes, E6 and E7, into the host genome. E6 and E7
interfere with normal cell control mechanisms, in-
cluding apoptosis and chromosomal stability.6 Sug-
ase and Matsukura documented the presence of
HPV DNA in 71 vaginal specimens of VAIN.7 Given
the lower rate of VAIN, compared to VIN or CIN,
there is overall a lower rate of HPV infection of
the vaginal tissues. This may be related to the
lack of an active transformation zone in vaginal
mucosa and less potential for inflammation, com-
pared to cervical and vulvar tissues. HPV types
with a preference for the infection of vaginal tis-
sues may also be less oncogenic.8 The high-risk
HPV 16 strain is most commonly identified, and
is isolated in approximately 52% of VAIN lesions.6

Ninety percent of high-grade lesions are associated
with high-risk HPV (unadjusted OR = 5.01), al-
though 64% of low-grade VAIN lesions also are as-
sociated with high-risk HPV types. High-risk HPV
types are not associated with recurrence of VAIN
after treatment.6

Smoking further increases the risk of VAIN in
patients with oncogenic HPV subtypes. There was
no difference in the rate of high-risk HPV infec-
tion between smokers and nonsmokers. Among
patients infected with a high-risk HPV type, how-
ever, smoking increases the risk of having a high-
grade VAIN (83% versus 59%, p = 0.02). Neither
smoking nor high-risk HPV type increases the risk
of recurrence.9 Other researchers have shown that
the risk of vaginal cancer increased as the num-
ber of cigarettes a patient had per day increased,
and that the risk decreased once a patient stopped
smoking.10

Prevention

A phase II trial evaluated the safety and efficacy
of a candidate therapeutic vaccine against HPV in
12 women (aged 42–54) with VIN (N = 11) or
VAIN (N = 1) who were also positive for high-risk
HPV subtypes. Participants received a live recombi-
nant vaccinia virus with E6 and E7 open reading
frames from HPV-16 and HPV-18. All participants
had high-grade lesions and results suggested a pos-
itive effect of the therapeutic vaccine on lesion size.
Further study is needed in this area to validate a
therapeutic role for vaccine therapy.11

Prophylactic vaccination with Gardasil (a quadri-
valent vaccine against HPV types 6, 11, 16, and 18)
has also been studied with regard to cervical dyspla-
sia and cervical cancer. It is logical that the use of
prophylactic HPV vaccination for the prevention of
HPV-related disease will have an impact on the in-
cidence of VAIN, especially since the most common
isolated HPV subtype is 16. Indeed, the 5-year fol-
low up of patients randomized to the quadrivalent
HPV vaccine for prevention of cervical dysplasia
and cancer has supported this logic and showed no
cases of HPV-related CIN or external anogenital or
vaginal disease in the treated protocol population.12

Diethylstilbestrol exposure

Intraepithelial dysplasia of glandular origin, or
atypical vaginal adenosis, is a separate entity from
VAIN. Vaginal adenosis has a well-established as-
sociation with in utero diethylstilbestrol (DES)
exposure. Notably, intrauterine exposure to this
synthetic estrogen also predisposes women to a
higher rate of VAIN due to abnormal location of
the transformation zone, which extends into the
vagina in 30% to 40% of DES-exposed women.
Administration of DES prior to the 18th week of
gestation can lead to the disruption of the normal
transformation of Müllerian columnar epithelium
to stratified squamous epithelium. Retention of the
Müllerian epithelium leads to adenosis, which has
a variety of manifestations. These include glan-
dular cells replacing the squamous vaginal lining,
glandular cells beneath an intact squamous vaginal
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lining, or an area of squamous metaplasia when
new squamous cells attempt to replace glandular
cells. Additionally, 20% of women exposed to DES
have anatomic deformities of the upper vagina and
cervix that can make the boundaries of the vagina
and cervix difficult to ascertain.

DES exposure increases the risk for clear cell
adenocarcinoma up to age 40 through unknown
mechanisms. The incidence of clear cell adenocar-
cinoma is 1 per 1000 by age 40, with the peak inci-
dence between ages 15 and 25. The risk of clear cell
carcinoma or other malignancies in women older
than 40 is still unknown, because these women are
only now approaching menopause. Other abnor-
malities associated with DES exposure include vagi-
nal adenosis, cockscomb cervix, cervical collar, and
a transverse vaginal septum.13,14

DES exposure increases the occurrence of vagi-
nal dysplasia slightly (1.3–4.8%). The highest risk
is in women whose mother received DES before
12 weeks of gestation. In general, most dysplasia
occurs in the cervix rather than the vagina. How-
ever, the increased rate of VAIN dictates that DES-
exposed patients should undergo close follow-up
with regular cervical and vaginal cytology and col-
poscopy of the cervix and vagina at least yearly.2

VAIN diagnosis

Criteria for a cytologic diagnosis of VAIN are de-
scribed according to the Bethesda system and are
defined by squamous cell atypia without invasion.
Classification is similar to that used for the cervix.
A histologic diagnosis of VAIN is made based on
the degree of cellular differentiation, maturation
sequence, mitotic activity and nuclear atypia. VAIN
I comprises mild dysplasia, with maintenance of the
normal maturation pattern from parabasal to su-
perficial layers with atypical cells in the lower one-
third. VAIN II is moderate dysplasia, and normal
cellular maturation is maintained in the upper third
of the epithelium; however, in the lower two-thirds
of the epithelium there is greater cell proliferation
and higher mitotic activity. VAIN III constitutes se-
vere dysplasia or CIS, in which immature cells with
scanty cytoplasm and mitotic figures have a disor-

dered arrangement throughout the epithelium. In
severe dysplasia there is very little or absent squa-
mous differentiation.15

Clinical presentation

Most patients with VAIN are asymptomatic and do
not have a grossly visible lesion. In the uncom-
mon scenario when gross lesions are present how-
ever, they may be raised, white, or pink. They are
often multifocal in nature and it is important to
examine the entire vagina. Infrequent symptoms
include postcoital spotting, pruritis, burning, leuc-
orrhea, and dyspareunia. Abnormal cytology is the
most common means by which VAIN is diagnosed.
VAIN usually occurs in the upper vagina or apex
and is often associated with cervical or vulvar dys-
plasia. Care should be taken to evaluate the entire
vagina, as multifocal disease is very common and
treatment will only be successful if all lesions are
removed.

Treatment

Given the rarity of disease, treatment of VAIN has
been studied retrospectively. There are a paucity of
prospective data and currently no prospective ran-
domized trials that have established the best treat-
ment modality. Therefore treatment options are
based on what has worked in patient case series.
Treatment options include surgical resection, laser
ablation, and application of topical agents. If the
lesion is isolated, surgical resection appears to be
associated with the lowest recurrence rate among
treatment options.

In treatment planning, several factors should be
considered, including prior treatment failures, the
patient’s medical risks, desire for sexual function
after treatment, and the certainty with which in-
vasive disease has been excluded. Low-grade VAIN
appears to have a regression rate of up to 78% in
observational studies.3 Conversely, VAIN III lesions
have a higher rate of underlying invasive disease
and disease progression; this should be taken into
consideration during treatment planning.3 Excision
with subsequent pathologic evaluation rather than
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ablation or topical therapy is therefore preferable
in most patients with unifocal high-grade VAIN
lesions. However, VAIN is often a multifocal dis-
ease, which requires treatment of the entire vaginal
canal. In this setting, surgical excision is less effec-
tive and also exceedingly morbid.

Radiation
In the past, radiation therapy was utilized in the
treatment of VAIN. It is rarely used for this pur-

pose today given the number of other options avail-
able and possible side effects of vaginal stricture,
vaginal mucosal changes, and rectal or bladder
symptoms. In a retrospective study of 13 Japanese
patients treated with intracavitary brachytherapy
for VAIN III after hysterectomy, all were free of
disease at 127 months of follow-up. Observed
side effects included rectal bleeding, hematuria,
and vaginal mucosal changes in 3 of the 13
patients.16

Pathology notes

The histologic appearance and grading scheme for
VAIN parallels that of CIN: VAIN I (mild squa-
mous dysplasia), VAIN II (moderate squamous
dysplasia), and VAIN III (severe squamous dys-
plasia). The grading of SIL (HSIL, LSIL) in vagi-
nal Pap smears is also the same as cervix. Many
of the patients with VAIN also have a history of
CIN. The ratio of LSIL:HSIL observed in vaginal
dysplasia is approximately 3:1. The natural his-
tory of VAIN is not well studied, but the peak
incidence of vaginal squamous cell carcinoma is
significantly later in life than for cervical squa-
mous cell carcinoma. VAIN has been shown to
be associated with HPV infection and the same
risk factors as CIN. HPV infections may present
as either flat condyloma or exophytic condyloma
(HPV subtypes 6 and 11). One benign condition
not to be confused with HPV infection is vestibu-
lar papillomatosis. This finding is typically seen in
reproductive-aged patients and presents as multi-
ple small polypoid excrescences involving the in-
troitus. Biopsy specimens from these specimens
reveal benign squamous papillomas without ev-
idence of HPV infection.

Interpretation of vaginal biopsies and Pap
smears may be complicated in postmenopausal
patients with atrophic vaginitis and in patients
with a prior history of radiation therapy. The
combination of atrophy and inflammation may
result in cytologic changes to cells that can mimic
HSIL or even carcinoma. The pathologist may

suggest brief treatment with hormones such as
topical estrogen to diminish the atrophic changes
and repeating the Pap smear in a short interval.
If dysplasia is present, the atypical cells will per-
sist following hormone treatment. For patients
with a prior history of radiation therapy, it is
important to communicate this important piece
of information to the pathologist on the cytol-
ogy request form. Radiation therapy induces sev-
eral changes to cells that mimic LSIL. Radiation-
induced changes can even be confused with carci-
noma if the pathologist is not aware of a patient’s
prior history of radiation therapy. For biopsy spec-
imens in patients with atrophic atypia or radiation
atypia, immunohistochemical stains such as p16
and Ki-67 can be employed to exclude dysplasia.
Currently, such ancillary tests are not available for
vaginal Pap smears, but HPV testing can be very
helpful in cases where atypia of uncertain signifi-
cance is present.

Primary malignant vaginal tumors are usually
squamous cell carcinoma (85%) and most occur
in the 6th and 7th decades of life. Most vaginal
squamous cell carcinomas appear histologically
similar to those seen in the cervix. One particu-
lar variant of squamous cell carcinoma, papillary
squamous cell carcinoma, is seen more commonly
in the vagina and is characterized by a pushing
margin of invasion and prominent papillary ar-
chitecture. This subtype is worth mentioning be-
cause of the difficulty associated with confirming
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Pathology notes (continued)

stromal invasion in biopsy specimens from these
tumors. Superficial biopsies from these biopsies
often return as VAIN III. Another rare variant of
squamous cell carcinoma, verrucous carcinoma,
can also be seen involving the vagina. Verrucous
carcinoma is also particularly challenging to rec-
ognize in superficial biopsies due to its bland cy-
tology and pushing margin of invasion.

Vaginal adenocarcinomas may be primary or
metastatic, with most cases representing metas-
tasis from endocervix, endometrium, ovary, or
colorectum. It is the pathologist’s task to work

up vaginal adenocarcinoma to determine, if pos-
sible, whether the tumor represents a primary
case or a metastasis. Variants observed in primary
vaginal adenocarcinoma include endometrioid
adenocarcinoma (may be seen in association with
endometriosis), mucinous adenocarcinoma with
or without intestinal differentiation, adenosqua-
mous, serous adenocarcinoma, clear cell adeno-
carcinoma, and adenoid cystic carcinoma. Clear
cell adenocarcinoma of the vagina is rare in
women without a history of in utero DES
exposure.

Clinical Scenario 1

A 50-year-old woman presents for an annual
exam. She had a hysterectomy 8 years ago for
persistent cervical intraepithelial neoplasia and
asks if she should continue to have a vaginal Pap
smear.

What is your response
to the patient?
This patient is at risk for vaginal and vulvar dys-
plasia. A significant risk factor is a history of
hysterectomy for cervical neoplasia and proba-
ble HPV infection. The patient is at risk of devel-
oping vaginal neoplasia and should be screened
annually.

Conversely, most women have had a hysterec-
tomy for other indications and should not con-
tinue to need Pap smears of the vagina. Cur-
rent guidelines for vaginal pap smears state that
cytology is not indicated after hysterectomy for
benign disease unless the woman has a history of
cervical dysplasia, DES exposure, or is immuno-
suppressed.

What will your examination
consist of?
The cytologic exam should include sampling of
the vaginal apex and sidewalls. On palpation, at-

tention should be paid to the presence or absence
of vaginal nodularity and induration. These find-
ings should be documented.

When should a patient be referred
to a specialist?
Referral of a patient with biopsy-proven VAIN
should be made if a physician is not experienced
in treating these patients.

What is the risk of progression to
invasive vaginal carcinoma?
VAIN I has a high regression rate of approxi-
mately 78% to 88%. However, VAIN III can be
associated with underlying invasive disease and
demonstrates higher rates of progression to can-
cer (8%) and recurrence after treatment.3

What is the role of the primary care
physician in caring for patients
with VAIN?
The main role of the primary care physician
is to be aware of the risk factors for develop-
ment of VAIN and to evaluate patients appro-
priately. Once abnormal cytology is obtained, the
physician should proceed with colposcopy or re-
fer the patient for colposcopic exam by another
provider.
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What historical question should be
asked of all patients born between
1938 and 1971?
Exposure status to DES in utero should be ascer-
tained in all women born within this time-frame,
as their risk of cervical and vaginal cancer places
them into a unique screening group. The CDC
website offers excellent information for patients
and physicians (http://www.cdc.gov/DES).

Clinical Scenario 2

A 45-year-old presented several weeks ago for
annual examination. She underwent hysterec-
tomy for CIN 10 years ago and recent vaginal cy-
tology returned HSIL. She returns to your office
for further evaluation.

What evaluation should be
performed?
Once a cytologic diagnosis of VAIN is made, col-
poscopic evaluation is recommended. In general,
vaginal colposcopy is more difficult to perform
than cervical colposcopy due to the presence of
vaginal rugae and abnormal recesses at the cuff
after hysterectomy. Colposcopy should be per-
formed using the largest speculum the patient
will tolerate followed by application of 4% acetic
acid. (Plate 3.1). If the limits of a vaginal lesion
cannot be appreciated with the colposcope and
4% acetic acid, then iodine staining (Schiller or
Lugol solution) can assist in visualization.

Use of Lugol solution allows for visualization
of lesions more rapidly than other methods, as
lesions appear as nonstaining areas and are more
apparent among the vaginal rugae. Lugol solu-
tion stains normal squamous cells dark brown as
abundant intracellular glycogen will take up io-
dine. Nonglycogenated cells (including most dys-
plasic cells with large nuclei and smaller amounts
of cytoplasm, non-neoplastic glandular cells, and
squamous cells in atrophic mucosa) will not take
up iodine and remain light yellow or white,
making the lesions to distinguish from the sur-
rounding normal tissue (Plate 16.2). In post-
menopausal women, pretreatment with vaginal

estrogen (Premarin cream nightly) for 3 to 4
weeks will improve the glycogen content of at-
rophic mucosa, improving the sensitivity of both
colposcopy and Lugol staining.

If the patient is allergic to iodine, a 1% aque-
ous solution of toluidine blue can alternatively be
utilized for visualization. The solution is applied
to the vagina, allowed to dry for several minutes,
and then washed with a 1% to 2% acetic acid
solution. Suspected areas of VAIN will stain blue.
Unfortunately a high false-positive rate is noted
with this method, as areas of inflammation, non-
neoplastic ulceration, or excoriation will have
high uptake of blue stain. False-negative results
are also noted in hyperkeratotic lesions because
little dye is absorbed through the layer of hyper-
keratotic epithelium. After hysterectomy, lesions
in the recesses of the vaginal cuff may be difficult
to visualize by any of these techniques.

All visualized acetowhite lesions, and in par-
ticular lesions with abnormal vascularity (mo-
saicism or punctuation), should be biopsied.
Multiple small biopsies can be obtained with
alligator-jaw forceps. A skin hook may be use-
ful for manipulating the vaginal wall to allow
visualization in vaginal folds or recesses caused
by scarring from prior hysterectomy. VAIN is
more often multifocal than CIN, and a thor-
ough exam of the entire vagina must be under-
taken when one lesion is identified. The cervix
(if present) and vulva should also be evaluated
to exclude concurrent lesions. A thorough digi-
tal exam should also be performed to examine
for thickening, irregularity, or nodularity, and re-
sults should be included in documentation of the
vaginal evaluation.9

In this patient colposopy identifies a 3 × 3-cm lesion
in the posterior fornix which is faint white in color.
Topical benzocaine is applied and a biopsy is obtained.

The pathology report is consistent with mild dysplasia
(VAIN I).

What are the treatment options for
VAIN I? Does it need to be treated?
Low-grade VAIN appears to have a high regres-
sion rate in observational studies (78%), with
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9% progression to invasive cancer and 13%
persistent disease.3 Many treatment options for
VAIN have been studied, but due to the rarity
of disease, most are retrospective, and therefore
recommendations for the best therapy are lim-
ited. Observation or topical therapy for VAIN I
would likely be sufficient; however, laser treat-
ment or superficial excision could be considered,
especially if the patient had a large or symp-
tomatic lesion. In this case, a 3 × 3 cm lesion will
be most quickly treated with a laser.

Office loop excision was described as a novel
approach to treatment of VAIN in 1999 by Fan-
ning and colleagues.17 The initial description was
in 15 patients who underwent office loop exci-
sion followed by postoperative 5FU in those with
VAIN III.17 Massad described the use of loop ex-
cision for women with unifocal or clustered mul-
tifocal VAIN lesions.18 After local lidocaine was
injected into the lesion to raise the vaginal ep-
ithelium from the underlying tissue, a 7 × 10-
mm loop was used to remove the lesion with
cutting current at 50 W. Defects healed secon-
darily. Women undergoing a loop excision of
VAIN had low recurrence or progression rates,
and this appears to be a safe, effective method of
treatment.18 Caution should be exercised when
resecting lesions adjacent to the bladder and rec-
tum, to avoid deep resection below the level of
the endopelvic fascia, because there have been
anecdotal reports of fistulas after loop excisions
of vaginal lesions.

Carbon dioxide laser therapy has mixed results
for treatment of VAIN, likely due to differences
in depth of treatment and adequate visualization
of all lesions in the vagina. At least one quar-
ter of all patients undergoing laser therapy will
need additional therapy. Overall laser therapy is
well tolerated and heals well, with little sexual
dysfunction. Laser therapy requires that the le-
sion be easily visualized and that invasion is not
suspected. Colposcopic control for laser ablation
of the vagina is recommended. The use of skin
hooks during surgery facilitates visualization of
lesions that extend into vaginal recesses. It is rec-
ommended that laser ablations are carried to a
depth of 1.5 to 2 mm using continuous mode at

a power density of 750 to 1000 W/mm2. Retro-
spective studies have reported curative rates as
high as 69%,19 with recurrence rates of up to
38%.20

What treatment options are
recommended if the biopsy of
this lesion is VAIN II-III?
For higher grades of VAIN, surgical excision is
recommended both as the primary treatment and
to confirm the absence of an invasive vaginal
cancer.

Surgical excision of a focal lesion at the vagi-
nal cuff is usually done in the operating room
under regional or general anesthesia. Once ade-
quate anesthesia is achieved, the patient is placed
in lithotomy position. After gentle prep of the
vagina is performed, either colposcopy is per-
formed or Lugol solution is placed to identify
the area to be excised. After infiltrating the vagi-
nal mucosa with 1% xylocaine/epinephrine, a
circumferential mucosal incision with a scalpel
(#15 blade) is made around the lesion. Next, the
vaginal mucosa is dissected away from the en-
dopelvic fascia with Metzenbaum or Struli scis-
sors. Placement of a suture in the incised margin
may provide better traction for dissection rather
than using toothed forceps for manipulating the
lesion, which might denude the mucosa by repet-
itive grasping. Individual bleeding sites are ad-
dressed either by placing hemostatic sutures or
cauterization. Closure of the defect is left to the
surgeon’s discretion, but often these are able to
heal spontaneously without the need for clo-
sure. Care must be taken to avoid excessive trac-
tion or electrocautery of the specimen to allow
adequate pathology assessment. Possible surgi-
cal complications include hemorrhage, shorten-
ing of the vagina, or damage to bladder and/or
rectum.

In a retrospective study of 105 patients who
underwent partial vaginectomy for the treatment
of high-grade VAIN, 12% had an underlying ma-
lignancy, 22% had negative findings on final
pathology, and 88% remained without recur-
rence during a mean follow-up of 25 months.21

Other retrospective series have noted short-term
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cure rates between 68% and 83%. A longer-term
retrospective study reported a 34% recurrence
rate and 66% disease-free status at 44 months
after surgical resection.22

Clinical Scenario 3

A 38-year-old woman presents for evaluation
of a low-grade squamous intraepithelial lesion
(LGSIL). She has 15 to 20 colposcopically iden-
tified lesions measuring 5 to 10 mm that had
the colposcopic appearance of flat condylomata,
distributed from the upper fornices to the lower
one-third of the vagina. She had a renal trans-
plant 4 years ago and is maintained on cy-
closporine and prednisone. She underwent a
vaginal hysterectomy 10 years ago for benign
disease, but the pathology report from hysterec-
tomy was not available. Multiple biopsies re-
turned VAIN I-II.

What treatment modalities
might be considered in
this patient?
Surgical options would be limited in this patient.
Given chronic immunosuppression, her likeli-
hood of spontaneous regression would be less
than expected in immunocompetent patients,
and she would likely be at an increased risk for
progression to invasive disease. Total vaginec-
tomy with reconstruction using spit-thickness
skin grafts would be a potentially morbid pro-
cedure. Laser vaporization of the entire vagina
would have a high risk of recurrence and would
be quite morbid.

Topical therapies would be the first consid-
eration for this patient. Topical 5-fluorouracil
(5-FU) and imiquimod have been studied in
the treatment of VAIN. Topical treatments
are relatively inexpensive compared to surgical
modalities. They hypothetically permeate vaginal
mucosa and recesses well, which is beneficial in
multifocal disease. Topical therapy is often the
choice for poor surgical candidates, and may be
ideal for women with larger low-grade lesions or

Table 3.1 5 Flurouricil (5-FU/Effudex) treatment
regimens for treatment of VAIN (apply 1 g with vaginal
applicator)

Cycle Length Daily Application(s)

14 days (repeat for
2 or more cycles)

Once-daily application

7–14 days Twice-daily application

8–12 weeks 2–3 times per week application

multifocal disease. Remission of VAIN lesions oc-
curs in about 60% of patients, though up to 40%
of patients may recur.23–26

5-fluorouracil (5-FU)
There are several treatment regimens that have
been described for 5-FU treatment of VAIN. Topi-
cal 5-FU usually given as a dose of 1 to 1.5 g is ap-
plied via vaginal suppository or cream, although
the FDA has not approved 5-FU for intravaginal
application. A variety of treatment durations and
schemas have been utilized (Table 3.1).

Researchers have noted complications of 5-FU
therapy to include vaginal irritation, discharge,
burning, and chronic mucosal ulceration. Ap-
proximately 8% of patients had epithelial ulcers
at 6 months after treatment. They reported that
the rate of vaginal ulceration was directly cor-
related with the length of treatment with 5-FU,
especially prevalent in those with more than 10
weeks of therapy.23 In general, because of con-
cern for vaginal ulcer formation, use of 5-FU has
fallen out of favor despite evidence indicating
this to be an effective topical agent.23–26

Imiquimod (Aldara)
Imiquimod is an immune-modulating therapy. It
induces secretion of interferon alpha, interleukin
12, and TNF alpha from local mononuclear cells.
Buck and Guth studied the use of imiquimod in
a small group of young patients (18–26 years)
who had low-grade VAIN and no prior treat-
ments. Imiquimod 5% cream (0.25-g sachet) was
placed per vagina via an applicator once a week
for 3 consecutive weeks. Eighty-six percent of
patients were clear of VAIN after 1 treatment
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cycle, while 6 of the 37 patients required 2 cy-
cles and one required 3 cycles. At 6 months fol-
lowing therapy, 92% remained clear of recur-
rent lesions.25 Other investigators have placed
imiquimod directly on visualized lesions at the
time of colposcopic exam over several treatment
appointments and noted lesion regression.26,27

Currently imiquimod is only approved for the
treatment of genital warts.

Clinical Scenario 4

A 55-year-old with a prior hysterectomy for fi-
broids, who is taking black cohash for hot flashes,
presents with an LSIL Pap. Vaginal colposcopy
reveals no lesions, but is consistent with atrophic
vaginal mucosa.

What treatment should be
recommended?
Most likely this patient’s abnormal Pap smear is
the result of atrophic vaginal mucosa. Given the
negative vaginal colposcopy, the most reasonable
treatment would be to place her on vaginal estro-
gen for 1 to 2 months and repeat a Pap smear at
that time. Either vaginal estrogen cream or estra-
diol suppositories could be used. Treatment with
topical 5-FU or imiquimod would not be indi-
cated at this time.

The patient is followed with serial Pap smears, and

repeat Pap smears at 6 and 12 months continue to re-
veal LSIL despite estrogen therpy. Colposcopy remains

negative.

What further evaluation should
be performed?
If HPV typing was not performed earlier, it
should be performed at this time. Population
studies have shown a second peak of HPV preva-
lence in women older than 55 years of age. It
appears that if women fail to eradicate high-risk
HPV infection until menopause, often the virus
has become integrated into host DNA, thus al-
lowing possible progression towards dysplasia.
One could also obtain “blind biopsies” of the up-

per vagina to exclude high-grade VAIN needing
treatment. Regardless, the patient will need close
follow-up with Pap smear and colposcopy.28

Clinical Scenario 5

A 55-year-old nulligravida is referred for evalua-
tion of a vaginal Pap smear that revealed atypical
glandular cells of uncertain significance (AGUS),
suspect neoplasia. She underwent hysterectomy
with removal of the cervix and a transverse vagi-
nal septum 10 years ago for bleeding, with be-
nign pathology. She was adopted, and details of
family medical history are unknown.

What evaluation is needed?
Unfortunately, a history of in utero DES ex-
posure could not be obtained for this patient.
Her history of prior gross identification of up-
per genital tract anatomic anomalies must raise
the suspicion for in utero DES exposure in a
patient of this age group. Even though the pa-
tient is outside of the age group of DES-exposed
women at highest risk for vaginal clear cell car-
cinomas, this lesion must be considered in the
differential diagnosis, along with vaginal glan-
dular dysplasia and squamous dysplasias involv-
ing vaginal adenosis. A thorough visual and dig-
ital vaginal examination should be performed
because most vaginal clear cell carcinomas are
detected as palpable submucosal nodules involv-
ing the vaginal canal. Complete vaginal col-
poscopy with acetic acid staining, augmented by
Lugol solution staining, should be performed.

Colposcopy reveals multiple (� 10) 0.5 to 1-cm

islands of acetowhite lesions in the upper vagina that
have no atypical vascularity. These lesions do not take
up Lugol solution. Biopsies reveal adenosis with squa-

mous metaplasia and focal squamous VAIN II involv-
ing the glands.

What further evaluation or
treatment would you recommend?
Involvement of vaginal adenosis by squamous
dysplasia certainly could explain the cytologic
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abnormalities observed in this patient. However,
given the multifocal nature of her adenosis and
degree of cytologic abnormality, it would be pru-
dent to perform an upper colpectomy as defini-
tive treatment of VAIN and to exclude an in-
vasive lesion in one of the multiple lesions that
were observed by colposcopy. Colposcopy and
staining with Lugol solution should be used at
the time of vaginectomy to define the extent of
resection needed to encompass all lesions.
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Background

From the discovery of a screening test to the evo-
lution of a vaccine, significant advances have been
made against cervical cancer in the last 65 years. It
began with Georges Papanicolau, deemed the “fa-
ther of cytology” after publishing his work “Diag-
nosis of Uterine Cancer by the Vaginal Smear” in
1943. The Pap test was born, and never since has a
more effective cancer screening test been produced.
Today, with little modification in the basic methods
described by Papanicolau, the “Pap smear” remains
the cornerstone for the detection of premalignant
and malignant changes of the cervix.

The initial proposal that cervical cancer was a
sexually transmitted disease was made in 1842, by
Dr. Rigoni-Stern, when he reported that prostitutes
were afflicted by cervical cancer but nuns were not.
While epidemiologic studies confirmed that sexual
contact (early onset of sexual intercourse, multiple
sexual partners, high-risk males, and herpes sim-
plex virus infections) was a risk for cervical can-
cer, the true cause was not identified until the late
1970s, when zur Hausen discovered the human pa-
pilloma virus (HPV) in cervical cancer and genital

warts. It is now known that certain types of HPV
cause almost all cervical cancers.

As neoplastic changes precede cervical cancer,
the ability to intervene and stop progression to
cancer is possible. In this decade alone, there have
been considerable changes in the way cervical
neoplasia is diagnosed and treated. The 2001
Bethesda System is the current way of reporting
cervical cytology (Table 4.1). Treatment guidelines
have been created and revised, mostly based on
evidence but sometimes on expert opinion. The
largest consensus group, the American Society of
Colposcopists and Cervical Pathologists (ASCCP),
published their management recommendations in
2007.1,2 The following is an overview of cervical
neoplasia, highlighting the newest treatment
guidelines as well as complicated clinical scenarios
that a general obstetrician/gynecologist might face
in his or her practice.

Epidemiology

A substantial decrease in the rate of cervical can-
cer was seen after development of the Pap smear
for screening. Between 1955 and 1992, the rate
of death from cervical cancer decreased by 74%.
Screening for and decreasing cervical cancer in-
cidence and mortality is an increasing challenge
in developing nations, where health care and
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Table 4.1 2001 bethesda system for reporting epithelial
cell abnormalities on cytology (abridged)

Squamous Cell
Atypical squamous cells (ASC)

ASC of undetermined significance (ASC-US)
ASC, cannot exclude high-grade squamous
intraepithelial lesion (ASC-H)

Low-grade squamous intraepithelial lesion (LSIL)
Encompassing human papillomavirus, mild dysplasia,
and 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 glandular cells
not otherwise specified

Atypical glandular cells, favor neoplastic
Specify endocervical or not otherwise specified

Endocervical adenocarcinoma in situ (AIS)
Adenocarcinoma

Abridged from Solomon D, Davey D, Kurman R, et al. The
2001 Bethesda system: terminology for reporting results
of cervical cytology. JAMA. 2002;287:2116.

preventative medicine are limited. Cervical cancer
is the most common cause of cancer-related death
in women worldwide, with over 200,000 deaths
annually. Even in the United States, where cervi-
cal cancer screening is widely available, the SEER
data estimate that 11,070 women will be newly di-
agnosed with cervical cancer and 3870 women will
die from it in 2008.3

As HPV is the cause of 99% of all cervical can-
cers, the rate of HPV infection is a key factor in
the development of cervical neoplasia (CIN). The
prevalence of HPV in all age groups is estimated to
be about 30%. By far the largest group affected is
young sexually active women. In a study of 1921
women in the United States ages 14 to 59, the high-
est prevalence was reported in women age 20 to 24,
at 44.8%.4 In the course of a woman’s lifetime, it is
almost expected that she will have been exposed to
HPV. Franco and associates estimate a cumulative
incidence of HPV infection over 50 years to be as
high as 80%.5

Multiple factors have been implicated in the risk
for cervical cancer, but none as strongly as those
that put a woman at risk for becoming infected
with HPV. Sexual behavior is the principal deter-
minant for infection with HPV. Age at first inter-
course, total number of sexual contacts, and the
past sexual experience of a woman’s partner are all
factors that increase the chance for exposure to the
virus.6 Other indicators of a greater number of sex-
ual contacts have also been linked, including high
parity, use of oral contraceptives, and a prior STD
history.

Once a woman becomes infected with HPV, the
risk for her to develop cervical neoplasia is associ-
ated with the presence of other factors that influ-
ence her ability to clear the virus. Cigarette smok-
ing is associated with at least a twofold increased
risk for cervical cancer. The mechanism by which
cigarette smoke affects cervical cancer is not en-
tirely clear, but thought to be a potential cause
of cellular abnormalities and impaired immunity.
Sexually transmitted diseases, specifically Chlamy-

dia and herpes simplex virus, are also thought to
modulate immunity. Any type of immunosuppres-
sion (eg, solid organ transplant recipients) pro-
motes the persistence of HPV infection. HIV infec-
tion and chronic immunosuppressive therapy can
both make a woman more susceptible to persistent
HPV infection and cervical neoplasia.

Natural history of disease

Cervical cancer is one of the few cancers in which
we are able to identify a precursor lesion and inter-
vene to prevent progression of intraepithelial neo-
plasia to invasive cancer. It is believed that the pro-
gression of carcinoma in situ to invasive cancer
occurs after a period of 10 to 15 years. Certainly
the other risk factors mentioned could hasten the
process. But if women are routinely screened and
treated for neoplasia, cervical cancer can be pre-
vented.

Understanding the natural history of HPV infec-
tion is essential because it relates to the develop-
ment of cervical dysplasia. An HPV infection is typ-
ically cleared rapidly. The majority of infections are
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no longer detected by sensitive HPV testing within
6 to 9 months from the first positive HPV test. A
study by Rodriguez and colleagues estimated that
67% of infections clear by 12 months. Younger
patients were more likely to clear infection than
women over the age of 30 years.7

Regression of cervical neoplasia occurs most fre-
quently with low-grade lesions. Between 70% and
90% of CIN 1 lesions and 40% of CIN 2 lesions will
resolve spontaneously.8 These patients will also test
negative for high-risk HPV within 6 to 24 months.
High-grade cervical neoplasia is more likely to de-
velop in the face of persistent HPV infection and
particular HPV types. In a prospective study using
HPV testing in conjunction with cervical biopsy, 33
out of 353 women reached clinical progression to
CIN 3 and all had persistent infection with high-
risk HPV.9 When CIN 3 is detected, progression to
invasive cancer can occur over a period that aver-
ages 10 years. It occurs over an extended period of
time as cervical cells accumulate the mutations re-
quired for invasion.

The HPV virus is a double-stranded DNA virus
that induces epithelial cell proliferation or papil-
lomas. There are over 100 different types of HPV;
about 40 types infect the genital tract. Each type
varies by a portion of its DNA genome and is di-
vided into two groups. The low-risk HPV types
are associated with benign changes such as condy-
loma. The high-risk types are known as oncogenic
types and are detected in CIN and cervical can-
cer. These oncogenic types incorporate their DNA
into the genome of human cells and block the
cell’s ability to repair or destroy itself when it be-
gins to accumulate mutations. All human papil-
loma viruses contain seven early genes (E1–E7)
and two late genes (L1–L2), depending upon where
they fall in the genomic sequence of the virus.
E6 and E7 are known oncogenes of the high-
risk types of HPV. They produce proteins that in-
hibit human tumor suppression genes, notably p53
and Rb. E6 protein binds and inactivates p53, a
protein that is responsible for repairing damaged
DNA or apoptosis (programmed cell death) in dam-
aged human cells. E7 protein binds primarily to
pRB (retinoblastoma gene), which is responsible for
stopping DNA synthesis in a damaged cell. These
oncoproteins deregulate cell proliferation, thus pro-

moting tumor growth and malignant transfor-
mation.

Clinical Scenario 1

A 21-year-old college student, who has re-
cently become sexually active, presents to Stu-
dent Health seeking a prescription for oral con-
traceptives. She inquires if it is appropriate for
her to have a Pap smear.

What are the current
recommendations for cervical
cancer screening?
As of 2003, recommendations for cervical can-
cer screening changed, allowing more time be-
fore first screening. A woman should undergo
her first Pap smear 3 years after first intercourse
or at age 21, whichever comes first.10

In addition to this change, intervals for screen-
ing have increased in low-risk women. Before
age 30, it is still recommended that women un-
dergo annual Pap smears, as this is the age where
HPV infection is more likely. There are two op-
tions for women in the age group older than 30:
1 If a woman has had three consecutive nor-
mal Pap smears, she can be screened every 2 to
3 years with cytology alone.
2 If the HPV test is used in conjunction with cy-
tology, a woman can undergo screening every
3 years if she tests negative for high-risk HPV
and has a normal Pap smear. Contrary to some
opinions expressed in the lay press, HPV testing is
not considered the “standard of care,” although it
may be added to Pap smear screening as outlined
above.

There is still some controversy as to when cer-
vical cancer screening can be discontinued, as
evidence is inconclusive. The U.S. Preventative
Service Task Force recommends cessation of Pap
smears after age 65, as long as a woman has had
adequate recent screening and is at low-risk for
developing cervical cancer. The American Cancer
Society recommends cessation of screening at age
70. However, the American College of Obstetrics
and Gynecology has not designated an age cut-
off for screening, leaving it to the discretion of
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the physician based on the patient’s age and risk
factors.

With respect to women who have had a hys-
terectomy (including removal of the cervix), all
three organizations agree that cytology can be
discontinued if the following criteria are met:
the hysterectomy was performed for benign rea-
sons, the patient had routine screening prior to
surgery, and the patient has no history of ab-
normal Pap smears. With a history of CIN 2
or 3 preceding hysterectomy, once she has had
three consecutive normal Pap smears following
the hysterectomy, cytology may be discontinued.

Her Pap smear returns as low-grade squamous in-
traepithelial lesion (LSIL).

What is the appropriate
management of abnormal cytology?
When a patient has an abnormal Pap smear, in
almost all circumstances she should undergo col-
poscopy. The exceptions to this are discussed be-
low. The patient in this clinical scenario with an
LSIL Pap smear should undergo colposcopy with
colposcopic-directed biopsies. Multiple studies
have shown that biopsy of lesions visualized by
colposcopy is necessary to determine the grade of

the lesion and to exclude invasive carcinoma.11

Thus management should not be based upon
colposcopic impression alone. If the colposcopy
is unsatisfactory because the whole transforma-
tion zone cannot be visualized or if the entire le-
sion cannot be seen, then an endocervical curet-
tage (ECC) is recommended. Also, if ablation is
being considered for treatment (cryotherapy or
CO2 laser) pending biopsy results, then an ECC
should also be performed to rule out dysplasia
that cannot be seen in the endocervical canal.

Patients with an abnormal Pap smear of LSIL
or greater should be evaluated with colposcopy,
with the exception of two groups. In women age
20 or less, the ASCCP guidelines recommend fol-
lowing a patient with ASC-US (atypical squa-
mous cells of undetermined significance) or LSIL
with annual Pap smears for up to 2 years. This
age group is the most likely to clear infection
from HPV and should only be evaluated with col-
poscopy for persistent dysplasia that persists for
more than 2 years or if her Pap smear returns as
ASC-H, HGSIL, or AGC. It is also reasonable to
defer colposcopy for low-grade changes in preg-
nancy until the patient is postpartum, although
colposcopy is preferred in non-adolescents.

Pathology notes

The Pap smear is the most effective cancer screen-
ing test ever developed. That being said, the fol-
lowing discussion will cover specific problem ar-
eas related to the Pap smear and the implications
for clinical management. The take-home message
for several of these problems related to the Pap
smear is that HPV testing with the current FDA-
approved methodology is very helpful in guiding
patient management. The first issue is the sensi-
tivity of the Pap smear. Randomized clinical tri-
als have shown that the sensitivity of a single Pap
smear to detect HSIL/carcinoma is in the range
of 50% to 60%.1 HPV testing used in conjunc-
tion with cytology improves the sensitivity to de-
tect HSIL/carcinoma to approximately 95%.12 It
is likely that in the near future, HPV testing will
become part of the general screening process in

some fashion. HPV testing is likely to be most ben-
eficial in women over 30 years of age where the
positive predictive value of the test is higher due
to the overall lower prevalence of HPV infection
in this age group.

Approximately 4% to 5% of all Pap smear
tests return with the diagnosis of ASC-US. ASC-
US is not a distinct biologic entity and encom-
passes both neoplastic and non-neoplastic con-
ditions. One should expect that approximately
50% of women with the diagnosis of ASC-US are
infected with high-risk HPV and approximately
10% to 20% of women with ASC-US have CIN
2 or CIN 3. HPV testing effectively segregates the
50% of women with ASC-US with true cancer
risk from those patients with essentially no risk.
While studies are not as clear for guiding the
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Pathology notes (continued)

management for ASC-H, HPV testing may even-
tually become part the clinical algorithm for man-
aging patients with this diagnosis as well.

Approximately 0.14% of Pap smears return
with the diagnosis of atypical glandular cells of
undetermined significance (AGC-US). Recogni-
tion of glandular neoplasia in the Pap smear is
particularly difficult for the pathologist due to
the subtle cytologic findings associated with many
of these lesions. Roughly 30% to 45% of pa-
tients with an AGC-US diagnosis are subsequently
found to have significant pathology. It should be
noted that when dysplasia is found in patients
with prior diagnosis of AGC-US on Pap smear, the
abnormality is most commonly HSIL. This is due
to the glandular appearance of dysplastic squa-
mous cells in HSIL cases associated with endo-
cervical gland involvement. In postmenopausal
women, significant pathology is more often lo-
cated in the endometrium including endometrial
hyperplasia and carcinoma. Again, HPV testing is
likely to be helpful in guiding the management
of patients with a diagnosis of AGC-US on Pap
smear and significant underlying cervical neopla-
sia including SIL, endocervial adenocarcinoma in
situ, and invasive cervical carcinoma. The proba-
bility of detecting high-risk HPV for each of these
lesions in patients with a diagnosis of AGC-US is
approximately 95%.

It is common for many institutions to directly
correlate Pap smear findings with colposcopy- di-

rected cervical biopsy findings as a QC function.
These correlations can be very helpful for prob-
lematic cases, especially when done in real time,
but it should be noted that cyto/histo discrepan-
cies are likely to be commonplace due to a num-
ber of factors, particularly those related to sam-
pling. Although histology has traditionally been
considered the gold standard, the sensitivity of
colposcopy has been shown to be similar to that
observed for cytology. The bottom line is that de-
tection of high-grade SIL, regardless of methodol-
ogy, requires intervention.

Issues related to pathologist interobserver re-
producibility need to be briefly discussed. For Pap
smear specimens, LSIL shows good interobserver
reproducibility while HSIL shows lower interob-
server reproducibility. For biopsy specimens, it is
the just the opposite. There is significant interob-
server variability distinguishing biopsies with fo-
cal LSIL changes from those without LSIL. HSIL
in biopsy specimens shows good interobserver re-
producibility. Immunohistochemistry for p16 has
been shown to significantly improve pathologist
interobserver variability in biopsy specimens and
can be extremely helpful in problematic cases.
HPV-related squamous dysplasias typically show
up-regulation of p16 expression. Positivity for p16
expression is particularly useful in confirming the
presence of HSIL in biopsy or ECC specimens
when the volume of suspicious cells is low, lim-
iting interpretation.

What is the role for HPV typing?
Currently the technology is available for the clin-
ician to test for the presence of high-risk and low-
risk HPV types. The test will detect any of the
high-risk or low-risk types, but does not deter-
mine the specific type(s) present. High-risk types
detected in the current panel include 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68.
Low-risk types detected are 6, 11, 40, 42, 43, 44,

53, 54, 61, 72, 73, and 81. (The technology exists
to test for a specific HPV type, but is currently ex-
pensive, not clinically available, and of no known
clinical value.)

The combination of Pap smear with HPV test-
ing increases the sensitivity of screening for cer-
vical neoplasia. In a randomized trial by Mayrand
and associates, the detection of CIN 2 and CIN
3 by Pap smear alone was 55% and 94.6%,
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respectively. However, when the Pap smear was
combined with HPV testing, sensitivity to detect
either CIN 2 or 3 was 100% and sensitivity of
testing did not severely compromise the test’s
specificity.13

HPV typing is commonly used to triage patients
with abnormal Pap smears, specifically ASC-US.
As the adolescent population is most likely to test
positive for HPV in the face of an ASC-US Pap
smear, performing HPV typing on a Pap speci-
men is not helpful. However, in women age 21
or greater, HPV typing can be helpful in deter-
mining risk for high-grade neoplasia. It is un-
likely that a patient will develop CIN 3 if she has
an ASC-US Pap smear but is negative for high-
risk HPV. For this reason, colposcopy should only
be performed for patients with ASC-US who also
test positive for high-risk HPV. Using HPV triage
in this way will cut the number of colposcopies in
half, and at the same time reduce costs.14 If HPV
testing is not available, then colposcopy for ASC-
US should be performed after the patient has had
two consecutive ASC-US Pap smears 6 months
apart.

Another application of HPV typing is to in-
crease screening intervals in low-risk women
over age 30. When HPV typing does not identify
any high-risk HPV type (and the woman has a
negative Pap smear), a woman in this age group
can be screened every 3 years. A positive high-
risk HPV test does not indicate the need for col-
poscopy as long as the Pap smear is negative.
With a positive high-risk HPV test and a nega-
tive Pap smear, the patient should continue to be
screened annually.15

Should screening change if the
patient has received the HPV
vaccine?
The HPV vaccine, Gardasil, was approved in 2006
by the FDA for use in girls and women age 9 to
26 years old. It is a quadrivalent vaccine that pro-
tects against two oncogenic types of HPV, types
16 and 18, as well as two condyloma-causing
types, types 6 and 11. Although HPV types 16
and 18 are associated with about 70% of all cer-

vical cancers, there are still almost a dozen more
high-risk HPV types. For this reason, the HPV
vaccine does not replace routine cervical cancer
screening. In addition, the long-term efficacy has
only been shown for up to 5 years. Research is
still underway to determine the length of time
before immunity wanes.

The patient undergoes colposcopy with biopsy and en-
docervical curettage (ECC). Cervical biopsy returns as
CIN 1 and the ECC is negative.

What is the management for
abnormal histology?
Management of CIN is decided based on the nat-
ural history of the disease. In this clinical sce-
nario, the patient is a young woman with a CIN
1 lesion. The chance for regression is upwards of
90%, so she may be followed with observation
by repeat cytology. If she undergoes two serial
Pap smears 6 months apart that are both nor-
mal, she may return to annual screening. If an
abnormal Pap returns, a repeat coloposcopy is
necessary. Persistent CIN1 is less likely to resolve,
thus treatment might be considered in certain pa-
tients. However, there is no harm in following
the patient clinically because the risk for disease
progression in the face of persistent CIN 1 is very
low. Bansal and associates reported a risk for pro-
gression to HGSIL after 6 months of persistent
disease to be only 4%.16 We recommend that,
especially in young nulliparous patients, persis-
tent CIN 1 should be managed with observa-
tion rather than ablative or excisional therapies
that might compromise fertility and obstetrical
outcomes.

As there is less chance for regression and a
higher risk for disease progression, CIN 2 and CIN
3 lesions are typically managed with either an ab-
lative or excisional procedure. It is estimated that
almost half of CIN 2 lesions will regress, but since
the majority will either persist or progress, treat-
ment is indicated in most scenarios. If a patient is
compliant and prefers to be followed, she should
undergo cytology and colposcopy at 6-month in-
tervals. This should be undertaken only if the
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entire lesion and transformation zone can be
evaluated.

In a large retrospective study, where treat-
ment of CIN 3 was withheld, 50.3% of women
developed invasive cancer, versus 0.7% in
women who were treated adequately.17 Thus, all
cases of CIN 3 should be treated. An ablative pro-
cedure can be chosen only in the event that en-
docervical sampling is negative and the entire le-
sion is visible. Otherwise an excisional procedure
is recommended.

How does the management of CIN
change based on age?
The newest ASCCP guidelines factored age in the
treatment algorithms for cervical neoplasia. For
women age 20 and less, observation is a key
role in the management of CIN. Low-grade le-
sions are very likely to resolve in this age group.
Haidopoulos and colleagues described a 93% re-
gression rate of CIN1 after 2 years in women
age 16 to 20 years old.18 For this reason, if col-
poscopy is performed and the biopsy returns as
CIN1, the recommendation is to follow the pa-
tient with yearly Pap smears for 2 years and only
repeat colposcopy if cytology remains abnormal
after 2 years or if it returns as greater than LSIL.

With higher-grade lesions, observation is still
a possible option in this younger age group.
Regression of CIN 2 in adolescent and young
women has been reported between 39% and
65%.19,20 Thus, if colposcopy is satisfactory, it is
reasonable to follow these patients closely with
cytology and colposcopy at 6-month intervals.
Limited data on regression of CIN 3 in adoles-
cents is available. Thus, when CIN 3 is specified,
treatment with either ablation or excision of the
transformation zone is preferred.

Clinical Scenario 2

At the new obstetrical exam, a woman who is
18 weeks pregnant is found to have an abnormal
Pap smear.

How should this patient be
evaluated during pregnancy?
Is the management different
than in the non-pregnant
patient?
Women of childbearing age are most at risk for
cervical neoplasia. Of the 4 million women who
become pregnant each year in the United States,
it is estimated that between 2% and 7% will
have abnormal cervical cytology on a Pap smear.
Cervical cancer screening guidelines are no dif-
ferent for pregnant women. Likewise, an abnor-
mal Pap smear in pregnancy should be evalu-
ated with colposcopy under the same circum-
stances as in a non-pregnant patient. The only
exception is that colposcopy can be postponed
until postpartum for LSIL or less, although it
is preferred at the time of diagnosis in a non-
adolescent.

Multiple factors make colposcopy during preg-
nancy more difficult, including increased pelvic
congestion, vaginal wall laxity, and an enlarged
cervix. Just as in a non-pregnant state, an ade-
quate colposcopy with visualization of the trans-
formation zone is ideal. Providers may be wary
to perform the necessary evaluation of cervi-
cal neoplasia during pregnancy because of the
concern of bleeding and complications. How-
ever, there is good evidence that cervical biopsy
is safe during pregnancy. A biopsy should be
performed in any patient for whom CIN 2,
CIN 3, or invasive cancer is suspected. En-
docervical curettage should be avoided as the
risk to pregnancy is unknown. In the face of
atypical glandular cells, colposcopy with cervi-
cal biopsy can be performed, but endocervical
curettage and endometrial biopsy are contraindi-
cated.

Similar to a non-pregnant patient, CIN1 can
be followed by observation with cytology at the
6-week postpartum visit. Progression of CIN 2
or CIN 3 to invasive cancer is unlikely during
pregnancy. Repeat colposcopy later in pregnancy
can be performed to exclude this possibility, with
biopsy only if the lesion appears worse. Other-
wise, treatment of high-grade dysplasia should be
postponed until postpartum.21
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Clinical Scenario 3

A 35-year-old woman who is HIV positive but
otherwise healthy, has a Pap smear showing
HGSIL.

How should this
immunocompromised
patient be treated?
Women who are immunocompromised are more
likely to develop cervical dysplasia because an
intact immune system is necessary to clear in-
fection with HPV. This includes women with
HIV as well as women on immunosuppression
secondary to chronic disease, such as autoim-
mune conditions or organ transplantation. Stud-
ies have shown at least a five-fold higher inci-
dence of cervical dysplasia in women who are on
immunosuppression.22,23 In women with HIV,
Wright and associates showed that Pap smears
were as effective a screening tool compared with
women who were HIV-seronegative.24 A large
prospective cohort study of 855 HIV-seropositive
women compared with HIV-seronegative con-
trols showed that in the face of normal cytology
and negative HPV DNA, there was no difference
in the incidence of cervical dysplasia in the two
groups. This suggests that screening practices in
women with HIV can be similar to the standard
guidelines.25

With respect to evaluation of abnormal cytol-
ogy, any immunocompromised patient with an
abnormal Pap smear should be evaluated by col-
poscopy. Treatment of cervical dysplasia is similar
in immunocompromised patients compared with
the general population. Massad and colleagues
described that women with HIV are less likely
to have regression of CIN 1, but there was not
a significant difference in progression to high-
grade dysplasia when compared with controls.26

Thus observation with colposcopy and cytology
at 6-month intervals is a reasonable option for
the management of CIN 1. In women with CIN
2 or 3, treatment should be pursued with ei-
ther an ablative or excisional procedure. There
is a high rate of recurrence of low-grade dyspla-
sia following treatment, but treatment of CIN 2

or 3 reduces the possible development of cervical
cancer.

Case Scenario 4

A 35-year-old woman has been previously
treated for CIN 3 with CO2 laser ablation of the
transformation zone. A recent Pap smear is re-
ported as HSIL. Colposcopy and a cervical biopsy
is performed and reported as carcinoma in situ
(CIS) with endocervical gland involvement.

What are the pros and cons
for ablative and excisional
procedures?
The choice in treatment of CIN varies based on
multiple factors, including the patient’s wishes,
desire for future fertility, anatomy, and extent of
disease. Outcomes of ablative and excisional pro-
cedures are comparable, especially with respect
to cancer-free survival.27 Prior to any treatment,
the cervix is visualized either with colposcopy af-
ter application of acetic acid or “painted” with
Lugol’s solution to outline the lesion. Treatment
modalities that ablate abnormal tissue include
electrocautery, cryotherapy, and CO2 laser ther-
apy. These may be preferred in patients who are
young and nulliparous, as there is less chance of
impacting pregnancy outcomes.28

Although electrocautery appears to yield simi-
lar results, it is an older technique used prior to
the advent of the other ablative procedures. It
is preformed by cauterizing cervical tissue with
sufficient depth to destroy disease in the cervical
glands. The procedure itself is rather cost-
effective; however, the depth of the burn can
cause significant pain, requiring the patient to be
anesthetized in an operating room, thus offset-
ting the cost savings.

Cryotherapy is achieved by freezing the cer-
vical epithelium, usually with nitrous oxide,
through a probe. Typically there is minimal
pain and no anesthesia is required, making this
procedure an ideal choice for an office setting.
The outcomes of cryotherapy depend upon the
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preoperative workup in addition to operator ex-
perience. Prior to any ablative procedure, endo-
cervical curettage must be preformed to exclude
the possibility of dysplasia within the cervical
canal. A “double-freeze” is the recommended ap-
proach, first by freezing until a 4 to 5-mm ice ball
extends along the outer edge of the probe, fol-
lowed by a 5-minute thaw, and then refreezing
in the same fashion. This method has minimal
surgical risk compared with the excisional meth-
ods. After the procedure there is typically signif-
icant drainage for up to 2 weeks as the cervical
bed heals. Follow-up includes a repeat Pap smear
and ECC in 6 months to assure adequate treat-
ment. Cervical stenosis is a possible outcome,
which is why the endocervical canal should be
assessed. If the initial Pap smear post-procedure
is positive, it is more likely associated with per-
sistent disease, rather than recurrence.

Laser therapy is accomplished with the use of
a CO2 laser beam, typically attached to the col-
poscope. The laser desiccates cervical tissue, thus
destroying abnormal cells. It is usually carried to
a depth of 5 to 7 mm and a width of 4 to 5 mm
beyond the visible lesion. Although it is a costly
modality, one benefit of laser therapy is that the
transformation zone tends to remain visible post-
treatment, which is not the case with the other
ablative therapies.

The benefit of an excisional procedure is that
it is both diagnostic and can be curative. Just as
with ablative procedures, it is helpful to use Lu-
gol solution to outline the abnormal area or to
perform colposcopy to define the outer limits of
the lesion prior to the procedure. A loop elec-
trosurgical excisional procedure (LEEP) is per-
formed using a wire loop with electrodiathermy
to excise the transformation zone. Typically the
cervix is infiltrated first with a local anesthetic
and dilute epinephrine, allowing the procedure
to be done in the office. This is the major benefit
of a LEEP over the more traditional cold knife
conization of the cervix, making it more cost-
effective and convenient for both the patient and
the provider. It is important to tag the speci-
men with suture for orientation, especially in the
event that a margin is found to be positive.

There are certain situations where a cold knife
cone (CKC) biopsy is superior to LEEP. First and
foremost, the CKC is done with a scalpel in the
operating room as an outpatient procedure. As
such, the margins of the specimen are not cau-
terized, which helps the pathologist to determine
if the entire lesion has been removed. If there
is any concern for carcinoma in-situ or atypical
glandular cells preoperatively, a CKC is the pro-
cedure of choice over LEEP. In the past, hysterec-
tomy was preferred to CKC for CIN 3, but studies
show that conization is just as effective as hys-
terectomy, with similar rates of recurrence and
invasive cancer.29

Is there evidence that these
treatment methods might
compromise fertility or
increase the risk of poor
obstetrical outcomes?
The majority of literature investigating preg-
nancy outcomes after treatment of cervical neo-
plasia looks at results in small groups of women
and in a retrospective fashion. A true large
prospective randomized control trial has not
been preformed. Despite this, most studies show
an increased risk of poor obstetrical outcomes,
such as preterm delivery and preterm premature
rupture of membranes, following excisional pro-
cedures. A meta-analysis showed an increased
risk of preterm delivery and low birth-weight in
patients treated with cold knife conization, laser
conization, and radical diathermy.30 There was
not a significant risk increase with cryotherapy,
laser ablation, or LEEP. Other studies have found
an association between LEEP and poor obstet-
rical outcomes, although statistically significant
results varied.31,32 There is also concern that all
of the treatment options for CIN can cause cer-
vical stenosis; however, it is unclear if this has a
significant impact on fertility.

Because of these potential risks, we advo-
cate observation for low-grade lesions in young
nulliparous patients and ablative therapy when
appropriate for the treatment of higher-grade
dysplasia. In all circumstances the patient should
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be counseled as to the potential risks and benefits
of the different treatment modalities.

Pathology notes

Most patients with a diagnosis of HSIL are man-
aged with LEEP. Histologic evaluation of LEEP
specimens allows confirmation of the diagnosis
of HSIL and evaluation for the presence or ab-
sence of invasive carcinoma. Reported success
rates in treating dysplasia by LEEP range from
60% to 95%, depending on the criteria used to
define failure. LEEP specimens showing positive
margins for HSIL, multiple quadrant involvement
by HSIL, and extension of HSIL into endocer-
vical glands have been shown to have higher
recurrence rates.35 Pathology reports from LEEP

specimens should at a minimum comment on
margin status, specifically designating the posi-
tive margin (endocervical, deep radial, or ecto-
cervial) when appropriate. On rare occasion, a
patient with biopsy-confirmed HSIL may have a
LEEP specimen negative for dysplasia. These pa-
tients still need follow-up similar to those with
a positive LEEP. Although cytology is good at
evaluating cure post-LEEP, HPV testing appears
better, with a sensitivity of approximately 95%
in identifying patients with recurrent/persistent
disease.

A LEEP is performed. Pathologic interpretation is
somewhat compromised in that there is a ther-
mal artifact at a margin with “microinvasive”
squamous cell carcinoma.

How would you manage this patient
with a positive surgical margin?
A positive margin of carcinoma in-situ on a LEEP
specimen increases the risk for persistent disease.
Re-excision can be offered, but expectant man-
agement with cytology and endocervical curet-
tage at 6-month intervals is a reasonable option.
Reich and associates looked at a large group
of patients with positive margins of CIN 3 af-
ter excision. Seventy-eight percent remained dis-
ease free.33 Of those with recurrence, the major-
ity occurred within the first year, emphasizing

Pathology notes

If the cone excision contains invasive carci-
noma, including those meeting criteria for mi-
croinvasion, the pathology report should in-
clude the histologic type of carcinoma, greatest
depth of invasion, greatest horizontal extent

of tumor, regions of the cervix involved (for
oriented specimens), presence/absence of lym-
phovascular space invasion, and margin sta-
tus. Small invasive tumors should be measured
with an ocular micrometer to ensure accuracy.

the need for close follow-up. Cautery from the
LEEP is thought to summon an immune response

to heal the cervical bed, which may effectively
clear the abnormal cells. Therefore, a repeat ex-
cision is not necessary if the patient is compliant
with follow-up Pap smears.

If microinvasive squamous cell carcinoma is
diagnosed on a LEEP specimen, the patient can
be offered two options. In general, microinvasive
squamous cell carcinoma can be treated with ei-
ther a CKC or hysterectomy. The decision to treat
with an excisional procedure versus hysterec-
tomy is influenced by multiple factors such as tu-
mor size, age, parity, and the patient’s wishes.
In this clinical scenario, as the surgical margin
is positive but obscured, it is necessary to repeat
an excisional procedure with a cold knife coniza-
tion. The extent of invasion is important to de-
termine the cancer stage as well as treatment.
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Pathology notes (continued)

The depth of invasion is measured from the
base of the overlying surface epithelium, or from
the closest endocervical gland for tumors arising
from CIN 3 that have replaced an endocervi-
cal gland (Fig. 4.1). Identification of early in-
vasive squamous lesions is typically straightfor-
ward for the pathologist, but recognition of early
invasion within endocervical glandular neopla-
sia is more difficult. The patterns of invasion for
glandular lesions are variable and often subtle
resulting in problems for pathologists to consis-
tently and accurately identify and measure early
invasive (microinvasive) adenocarcinoma of the
cervix. Recognition of alternative invasive pat-
terns including cribriform architecture (Plate 4.1)
and glandular confluence with irregular borders
by the pathologist are essential in accurately clas-
sifying the difficult lesions. Most cases of endo-
cervical adenocaricnoma fall into the “usual-type”
group and are associated with high-risk HPV sub-
types, especially subtypes 18 and 16. The typical
immunophenotype of these tumors, p16 strong
positive, CEA positive, vimentin negative, and es-
trogen receptor negative, can be helpful in ex-

cluding an endometrial primary for tumors de-
tected in curettage specimens.

Figure 4.1 Measurement of invasive squamous cell
carcinoma. Microinvasive squamous cell carcinoma of
the cervix arising within CIN 3 replacing an
endocervical gland. The depth of invasion is measured
from the edge of the endocervical gland to the greatest
depth of invasion (D) and the greatest horizontal
extent of tumor (H) is also measured.

What is the treatment for a patient
with an excisional specimen that
shows microinvasive squamous cell
carcinoma of the cervix?
If the surgical specimen has clear margins, and
the patient wishes to preserve fertility, the pa-
tient is effectively treated. In a retrospective re-
view of 166 patients with microinvasive squa-
mous cell carcinoma, surgical treatments with
conization, simple hysterectomy, and radical
hysterectomy were compared. Of the patients
who underwent conization, none developed re-
current invasive cancer, but 3 out of 30 devel-
oped CIN 3.34 A conization could be offered as
a fertility-sparing treatment option if indeed mi-
croinvasive squamous cell carcinoma is present.
Gaducci and colleagues looked retrospectively at

patients treated with conization for a stage IA1
squamous cell carcinoma. Of 143 cases, none
had recurrent invasive disease after 45-month
follow-up.36 These decisions warrant a referral
to a gynecologic oncologist, as the extent of in-
vasion dictates the appropriate surgery and fac-
tors such as age and parity influence patient
counseling.

If adenocarcinoma in-situ (AIS) is
diagnosed on biopsy or excisional
specimen, what is the next step in
management?
If AIS is diagnosed on biopsy done at the time
of colposcopy, it is necessary that the patient be
evaluated further with a CKC to exclude the pos-
sibility of invasive disease. This is an important
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step in determining the correct treatment for the
patient. Any lesion that contains abnormal glan-
dular cells on biopsy should be evaluated with
conization rather than LEEP because adenocari-
noma in-situ is not a contiguous lesion and the
ability to evaluate the surgical margin is crucial.
If there is no evidence of invasion, the patient
can undergo a simple hysterectomy to complete
treatment

As many patients with AIS are of childbearing
age, a conization can be done to preserve fertil-
ity. If margins are clear, the patient should then
be followed closely as she is at high risk for per-
sistent and recurrent disease.37 Once childbear-
ing is complete, the patient should undergo hys-
terectomy as long as she has not had recurrent
disease.
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Endometrial hyperplasia is a common clinical prob-
lem that all gynecologists will encounter in their
practice. By definition, endometrial hyperplasia is
an abnormal proliferation of both the glandular and
stromal elements of the endometrium, with the
glandular component being the most prominent.1,2

In addition to causing abnormal uterine bleeding,
endometrial hyperplasia can predispose a woman
to developing endometrioid adenocarcinoma. It is
for this reason that hyperplasia warrants proper
evaluation and management. Endometrial hyper-
plasia classification is based on two main histologic
descriptions: architectural and cytologic. Architec-
tural appearance refers to the amount of glandular
crowding, and is classified as simple or complex.2

The presence or absence of cellular atypia is the
most important prognostic factor in a woman
with endometrial hyperplasia and will most often
determine the treatment. It should be understood
that only those patients with cytologic atypia are at
significant risk of developing endometrial cancer.1,3

Pathogenesis

Endometrial hyperplasia is a result of estrogen ex-
cess in the absence of adequate progesterone.2,4,5

Often this estrogen excess is due to obesity, poly-
cystic ovarian disease, or prolonged anovulation
in a perimenopausal woman.4–6 The exact mech-
anism that leads from estrogen overexposure to
endometrial hyperplasia is not fully understood.
The endometrial estrogen receptor is involved as
is demonstrated by the effect that tamoxifen, a se-
lective estrogen receptor modulator (SERM), has
on the endometrium. Tamoxifen and other SERMs
are competitive inhibitors of estrogen for the estro-
gen receptor (ER). Depending on the site, tamox-
ifen binding to the ER can have either a stimula-
tory (pro-estrogenic) or inhibitory (anti-estrogenic)
effect.7 In the uterus, as opposed to the breast, ta-
moxifen has a pro-estrogenic effect. Up to 40%
to 50% of patients using tamoxifen will develop
some form of endometrial hyperplasia or polyp.4

Further evidence of the link between unopposed
estrogen and endometrial hyperplasia is the data
from the PEPI trial, which showed that patients tak-
ing estrogen alone developed simple hyperplasia,
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complex hyperplasia, and atypical hyperplasia
more frequently than those taking placebo or es-
trogen + progesterone.8 These women were given
0.625 mg of conjugated equine estrogen (CEE) per
day. In a subsequent study, when the dose of CEE
was dropped to 0.3 mg/day, the rates of endome-
trial hyperplasia were no different than those tak-
ing placebo.9 This suggests that not only is estro-
gen without progesterone needed for the devel-
opment of endometrial hyperplasia, but also that
the dose of estrogen is a key in the development
of hyperplasia. It should be noted that the longest
follow-up in this and other low-dose estrogen tri-
als is only 24 months. Additionally, other studies
have shown a trend, though not statistically sig-
nificant, towards higher rates of endometrial hy-
perplasia in patients taking low-dose unopposed
estrogen when compared to placebo.10 The addi-
tion of progesterone to estrogen in HRT for post-
menopausal women reduces the risk of hyperplasia
to that of placebo, even at moderate to high doses of
estrogen.10

Tamoxifen use increases the risk of endometrial
cancer.5,11 The risk of endometrial cancer is great-
est in women over the age of 50. Patients diagnosed
with endometrial cancer while on tamoxifen are
likely to have stage I disease and have an excellent
prognosis.11 Women who are on tamoxifen should
be queried as to any abnormal bleeding and prompt
evaluation should be initiated.

It is important to keep in mind that estrogen-
secreting tumors such as granulosa cell tumors
can present as abnormal uterine bleeding. Between
one-quarter and one-half of women with granu-
losa cell tumors will have endometrial hyperpla-
sia at the time of hysterectomy for their ovarian
tumor.6,12,13 This is especially important in women
of child-bearing age, in whom endometrial hyper-
plasia, specifically atypical hyperplasia, is more un-
common. A pelvic ultrasound looking for adnexal
masses is important to help rule out an estrogen-
secreting tumor. In a younger woman without a
history of anovulation, who is not obese, and has
an adnexal mass on imaging, granulosa cell tumors
should be high on the differential.12 (See Chapter
11 for a more in-depth discussion of granulosa cell
tumors).

Presentation/Diagnosis

The most common presenting symptom of en-
dometrial hyperplasia is abnormal uterine blee-
ding.5,14 In working up a patient with abnormal
uterine bleeding, it is important to first decide
whether the patient is premenopausal or post-
menopausal, as this will raise or lower the sus-
picion for endometrial hyperplasia or carcinoma.
In postmenopausal women with vaginal bleeding,
endometrial hyperplasia and carcinoma must al-
ways be at the top of the differential diagnosis list.
Even so, most abnormal uterine bleeding in these
women (60–80%) is due to endometrial atrophy.
Endometrial hyperplasia is found about 15% of
the time and carcinoma in approximately 7% to
10% of these menopausal patients who have uter-
ine bleeding.4,5 Other causes of postmenopausal
uterine bleeding can be estrogen replacement ther-
apy and endometrial polyps.4 Any perimenopausal
or postmenopausal woman with uterine bleeding
should be evaluated with endometrial biopsy via
pipelle or D&C (Box 1). If possible, endometrial
pipelle in the office is preferred, as it is less invasive,
cheaper, and has equal if not superior sensitivity to
D&C, especially for the diagnosis of a diffuse process
involving the endometrium in the postmenopausal
woman.15

Women taking tamoxifen who still have a uterus
are at a higher risk of developing endometrial hy-
perplasia and endometrial carcinoma, with a risk
ratio of 2.53 of developing endometrial carcinoma
compared to those who took placebo. Even so, the

Box 1 Who needs endometrial sampling
(endometrial biopsy or D&C)?
� Postmenopausal women with spotting or bleeding

� Postmenopausal women on tamoxifen with vaginal
bleeding

� Premenopausal women taking tamoxifen with
abnormal uterine bleeding

� Women over the age of 35 with an AGUS Pap smear

� Premenopausal women with abnormal uterine
bleeding who are obese or have a long-tanding
history of anovulation
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absolute risk of endometrial cancer in a woman on
tamoxifen is less than 1 in 1000.11 As such, women
on tamoxifen should be counseled that they have
an increased risk of both endometrial hyperpla-
sia and carcinoma. Any woman taking tamoxifen
should be instructed to report vaginal bleeding if
she is postmenopausal.12 Premenopausal women
appear to have no difference in the rates of en-
dometrial hyperplasia or carcinoma while on ta-
moxifen, and therefore do not need any care other
than routine gynecologic care.11,16 Women who do
present to a gynecologist complaining of abnor-
mal uterine bleeding while on tamoxifen should
have prompt histologic evaluation with either an
endometrial biopsy or dilatation and curettage.
Based on the current literature and recommenda-
tions, there is no benefit to routinely performing ul-
trasounds or endometrial biopsies on women who
are taking tamoxifen and are asymptomatic. Only
women who had abnormal bleeding patterns while
taking tamoxifen were shown to have significant
endometrial hyperplasia or carcinoma.5,16

In a premenopausal woman, abnormal uterine
bleeding is less likely to be caused by endome-
trial hyperplasia or carcinoma. There are certain
risk factors, however, which put younger women
at higher risk for atypical hyperplasia or carcinoma,
and these are important to keep in mind when
evaluating a premenopausal woman with abnor-
mal uterine bleeding. A personal history of anovu-
lation, polycystic ovarian syndrome (PCOS), dia-
betes, or obese patients, should be considered for
endometrial sampling in the presence of abnormal
uterine bleeding.4 PCOS and anovulation, which
often coexist, predispose patients to a relative state
of unopposed estrogen. In addition, women with
PCOS have higher levels of circulating androgens,
which can undergo peripheral conversion to estro-
gen via aromatase in adipose tissue.5,6 ACOG rec-
ommends endometrial sampling in women with
suspected anovulatory bleeding if they are over the
age of 35.17

Pap smears are not designed to screen for en-
dometrial pathology and should not be used for this
purpose; however, certain findings on directed or
screening cervical cytology may lead to a diagno-
sis of endometrial hyperplasia. In postmenopausal

women with uterine bleeding, the presence of en-
dometrial cells or histiocytes on Pap smear is as-
sociated with a three- to fourfold increased risk of
having concurrent endometrial carcinoma.5 Atyp-
ical glandular cells (AGUS) may be indicative of
endometrial pathology, including hyperplasia. In
younger women an AGUS Pap smear is still most
often associated with a squamous cervical lesion;
however, in older women (�50 years old), the
chances of a non-squamous lesion (glandular le-
sion) increase significantly.5 Therefore, endome-
trial biopsy is recommended for women over the
age of 35 with an AGUS Pap smear (in addition
to colposcopy and endocervical sampling). Women
under age 35 with “atypical endometrial cells” on
their Pap smear, or an AGUS Pap smear with obe-
sity, oligomenorrhea, or abnormal bleeding, should
also have endometrial sampling.18

While the pathologic criteria for simple, complex,
and atypical hyperplasia are generally agreed upon,
there is a large subjective component to the actual
pathologic interpretation (Box 2). The Gynecolog-
ical Oncology Group (GOG) undertook a study to
examine the reliability of the diagnosis of atypi-
cal endometrial hyperplasia (AEH). A total of 302
women with AEH diagnosed at “referring” institu-
tions had their endometrial biopsies or curettings
reviewed by the three experts. Only 38% of the
time did the expert panel agree with the outside
pathologists’ interpretation of AEH, and only 15%
of the time did all three experts agree with the out-
side diagnosis of AEH. In 25% of the cases, the

Box 2 Key features of hyperplasia

Simple architecture
Dilated cystic glands with abundant intervening stroma
Occasional irregular glandular borders

Complex architecture
Crowded glands with little intervening stroma
Variable and irregular glandular borders

Cellular atypia
Loss of cellular polarity
High nuclear-to-cytoplasmic ratio
Vesicular nuclei
Prominent nucleoli
Presence of mitotic figures
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expert panel downgraded the diagnosis to ei-
ther normal endometrium or hyperplasia without
atypia, and 29% of the time they upgraded the
specimen to a diagnosis of endometrial carcinoma.
Speaking to the point of variation in interpretation,
it should be noted that there was also a fair amount
of discordance between the “expert pathologists” as
well. All three experts agreed on the diagnosis in
only 40% of the 302 cases. Most often, all three
agreed on a diagnosis of normal (57%) or carci-
noma (44%).19 This study demonstrates the diffi-
culty and subjectivity of a diagnosis of atypical hy-
perplasia even among “expert” gynecologic pathol-
ogists. Therefore, if a clinician has questions regard-
ing the diagnosis of hyperplasia, referral of slides for
a review by a gynecologic pathologist is a reason-
able option.

Endometrial hyperplasia and
endometrial carcinoma

The abnormal uterine bleeding that accompanies
endometrial hyperplasia can be bothersome and
impact on a woman’s life. For this reason, treat-
ment of hyperplasia is important. As mentioned
earlier, however, the more pressing concern when
a patient is diagnosed with endometrial hyperpla-
sia is the predisposition to developing endometrial
cancer that hyperplasia confers. The chance that a
particular patient will develop or be diagnosed with
endometrial carcinoma depends on the type of hy-
perplasia. The most important feature on endome-
trial biopsy or curettings is the presence or absence
of cytologic atypia. In a study of 170 women who
were diagnosed with endometrial hyperplasia and
did not undergo hysterectomy for at least 1 year,
the risk of finding endometrial carcinoma at the
time of hysterectomy increased dramatically with
the presence of cytologic atypia. Specifically, al-
most 30% of women with complex atypical hyper-
plasia had endometrial cancer at the time of their
hysterectomy.3

In the time since the publication by Kurman
and associates in 19853 much work has been
done to examine the relationship between com-
plex atypical hyperplasia and endometrial can-

cer. The question is whether complex hyperpla-
sia with atypia (CAH) is a precursor lesion to car-
cinoma, whether they are coexistent lesions, or
possibly a combination of both. The 29% risk of
carcinoma found in the study by Kurman and col-
leagues has been the classic rate of cancer quoted
by gynecologists and has directed much of our
care, specifically the recommendation for hysterec-
tomy. A subsequent study by the Gynecologic On-
cology Group (GOG), however, revealed that the
risk of endometrial cancer in women with CAH
may be higher than previously thought.20 In a
prospective study of 289 women diagnosed with
atypical hyperplasia in the “community,” 42.6%
had endometrial cancer in their hysterectomy
specimens. All patients had hysterectomies within
12 weeks of their endometrial biopsy or curettage
and none of these women had intervening treat-
ment. The diagnosis of cancer in the hysterectomy
specimens was made by a panel of three gyneco-
logic pathologists; these experts reviewed the origi-
nal biopsies as well. This study is the second part of
the GOG study described above. Nineteen percent
of the carcinomas were found in patients whose
biopsies were read by the expert panel as “less than
atypical hyperplasia.”20 In the hysterectomy speci-
mens, 65% of the cancers were confined to the en-
dometrium (stage IA). However, 10.6% of the car-
cinomas were invasive into the outer half of the
myometrium (stage IC). None of the cancers were
more advanced than stage I. 20 This study demon-
strates the high risk of coexistent endometrial can-
cer when a patient has atypical hyperplasia. It is
important to note that these patients all had hys-
terectomies within 3 months of their diagnosis as
opposed to those in the study by Kurman and as-
sociates, who were followed for at least 1 year after
their diagnosis of hyperplasia. This underscores the
importance of treatment for CAH.

The historic risk of endometrial cancer quoted to
patients with atypical hyperplasia (either simple or
complex) was between 17% and 25%.5 Two retro-
spective studies in combination with the prospec-
tive GOG study suggest that this incidence is higher,
probably at least 40%.5,20 This is important when
counseling a patient with CAH and deciding on
treatment.
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Pathology notes

Endometrial hyperplasia
The main reason that many endometrial biop-
sies are performed is to identify the cause of ab-
normal bleeding, and the expectation is that the
pathologist will help to determine whether the
bleeding is organic in nature (eg, endometrial
hyperplasia or carcinoma) or functional. When
endometrial hyperplasia is identified, it is fur-
ther subcategorized based on histopathology to
predict the risk for progression to adenocarci-
noma. The exact classification and nomencla-
ture used for endometrial hyperplasia remains
controversial to this day. Before discussing the
specifics of endometrial hyperplasia, we will first
focus on two potential problem areas related
to excluding endometrial neoplasia—atrophic
endometrium and disordered proliferative-type
endometrium.

Many endometrial biopsies are performed on
postmenopausal women. These patients will of-
ten have atrophic endometrium where the lin-
ing is particularly thin (�1 mm). It is typical that
only scant material is obtained in biopsy speci-
mens from these patients. The biopsies may con-
tain only tiny strips of surface epithelium with
absent to minimal stroma. The scant material in-
dicates the condition of the endometrium, atro-
phy, and such biopsies should not be diagnosed
as “insufficient for diagnosis.” If you are having
a high rate of unsatisfactory cases in your post-
menopausal patients, you may want to have the
pathologist clarify what tissue, if any, was present
in the biopsy.

The term disordered proliferative-type en-
dometrium is used in cases of abnormal en-
dometrium showing focal irregular branching
and dilation of glands, often in association with
glandular and stromal breakdown. Although the
glandular architecture is abnormal, the gland-to-
stroma ratio in these cases is not increased as
would be seen in endometrial hyperplasia. This
disordered pattern is typically due to persistent
unopposed estrogen stimulation in patients ex-
periencing chronic anovulation. Simple hyper-

plasia without atypia is the main other diag-
nostic consideration for patients with disordered
proliferative-type endometrium.

The most widely used classification of endome-
trial hyperplasia, the WHO classification, divides
hyperplasia into the following four types: sim-
ple hyperplasia without atypia, complex hyper-
plasia without atypia, simple hyperplasia with
atypia, and complex hyperplasia with atypia. The
diagnosis of simple hyperplasia with atypia is
exceedingly rare, and this diagnosis should prob-
ably be confirmed by a second pathologist to en-
sure accuracy before a patient is treated. The
WHO classification system is based on configu-
ration and number of glands, degree of glandu-
lar crowding, and presence/absence of nuclear
atypia. Nuclear atypia is the feature that deter-
mines whether hyperplasia is classified as atyp-
ical or not. The presence of atypia is associated
with increased risk for progression to adenocar-
cinoma (approximately 25–30%) as compared to
cases lacking atypia (1–3%). Problem areas in
the pathologic evaluation of hyperplasia include
defining the presence or absence of nuclear atypia
and separating extreme cases of complex atypical
hyperplasia from well-differentiated endometri-
oid adenocarcinoma. Critics of the WHO clas-
sification system point to studies showing poor
interobserver agreement among pathologists in
the diagnosis of atypia in hyperplasia cases.21

An alternative classification system has been
proposed.

The endometrial intraepithelial neoplasia (EIN)
terminology proposed by Mutter and associates
to classify hyperplasia is based on morphome-
tric analysis of endometrial neoplasia and sup-
ported by molecular analysis of endometrial hy-
perplasia and carcinomas.22–24 The EIN system is
a two-tier system consisting of (1) endometrial
hyperplasia and (2) EIN. Hyperplasia, which is
not associated with significant risk for progres-
sion to adenocarcinoma, results from estrogenic
stimulation of endometrium and tends to be a
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Pathology notes (continued)

diffuse process with uniform cytology. EIN lesions
start from a single cell or gland, showing loss of
PTEN expression in model studies, and are there-
fore commonly focal lesions with volume per-
cent stroma �50% and cytology dissimilar to the
background non-neoplastic endometrium. Mim-
ics such as polyps or basalis need to be excluded.
The main diagnostic feature in EIN is glandular
crowding, with gland/stroma ratio �50%. Atypia
in this system is not defined relative to an ab-
solute standard, but relative to the benign non-
neoplastic glands in the same specimen (Fig. 5.1).
Approximately 30% of cases with EIN will
progress to adenocarcinoma. The management of
patients with EIN lesions follows the same guide-
lines long established for complex atypical hyper-
plasia. EIN is not to be confused with endometrial
intraepithelial carcinoma (EIC), the precursor le-
sion for serous carcinoma.

Biopsy sampling errors have been well doc-
umented in patients with complex atypical hy-
perplasia/EIN undergoing hysterectomy. Approx-
imately 25% to 40% of these patients will be

Figure 5.1 Endometrial intraepithelial neoplasia (EIN)/atypical hyperplasia. A. Endometrial biopsy showing
background non-neoplastic glands to be used as reference in determining cytologic atypia. B. Region of the same
biopsy showing a gland/stroma ratio � 50% reveals glands comprised of larger cells with larger round nuclei
containing nucleoli, supporting the diagnosis of EIN.

upgraded to endometrioid adenocarcinoma fol-
lowing thorough sampling of the endometrium
from the hysterectomy specimen.25 Frozen sec-
tion evaluation, although imperfect, can help
identify the few patients with adenocarcinoma
showing significant myometrial invasion such
that staging lymph node dissection should be per-
formed. Simple gross inspection is accurate in
most cases in determining the presence or absence
of significant myometrial invasion, but frozen sec-
tion is preferred to identify the rare cases with
subtle myometrial invasion that may not be iden-
tified on gross exam.

Endometrial intraepithelial carcinoma (EIC) is
occasionally detected in endometrial biopsies for
bleeding, usually in postmenopausal women, and
should clearly be distinguished from regular en-
dometrial hyperplasia. EIC is the precursor of
serous carcinoma of the endometrium. EIC is
characterized by high-grade malignant cells, of-
ten scant to moderate in volume when present
in biopsy specimen, seen in a background of at-
rophy (Plate 5.1). Immunohistochemical staining



Endometrial Hyperplasia and Endometrial Cancer 59

Pathology notes (continued)

for p53 can be confirmatory for problematic cases,
as these lesions show diffuse strong immunore-
activity for p53. EIC is important to recognize
in biopsies and separate from regular hyperplasia
because it alters surgical management. If a diag-
nosis of EIC is made on endometrial biopsy, the
patient should undergo TAH/BSO with surgical
staging. Extrauterine tumor can be found in pa-
tients with EIC or minimal uterine serous carci-
noma, even if the lesion is confined to a polyp.
Hysterectomy specimens from patients with EIC
should be thoroughly sectioned to evaluate for
subtle myometrial invasion or lymphovascular
space invasion.

Pathology reports from hysterectomy speci-
mens showing carcinoma should include the
following information, preferably in a template
fashion: tumor type, FIGO grade, depth and
percentage of myometrial invasion, presence/
absence of cervical involvement, presence/
absence of cervical stromal invasion and depth for
cases with cervix involvement, presence/absence
of lymphovascular space invasion, lymph node
count (# positive and # identified), and AJCC
pathologic TNM stage. Given that most gynecol-
ogists use the FIGO stage, the FIGO stage should
also be reported next to the AJCC TNM stage.

Clinical Scenario 1

A 30-year-old G0 woman presents to your office
with a 4-year history of menorrhagia. Over the
past 6 months, the patient states that her menses
have become more irregular as well. She is obese
(5 ft 4 in, 130 kg) with a body mass index (BMI)
of 49 kg/m2. Her hemoglobin has been as low as
7.5 g/dL and she is currently on iron sulfate for
her anemia, which has raised her hemoglobin to
8.5 g/dL. She undergoes a dilatation and curet-
tage (D&C) and the pathology shows complex
hyperplasia without atypia.

What are the different
types/classifications of endometrial
hyperplasia and their significance
with regard to prognosis and
natural history?
Endometrial hyperplasia is an abnormal prolifer-
ation of endometrial glands. These glands exhibit
an abnormal shape and size, and there is an
increase in the amount of glands compared to in-
tervening stroma.2 Hyperplasia is classified based
on two pathologic descriptions: simple versus
complex architecture and the presence or ab-
sence of cytologic atypia.1,2 In simple hyperplasia
without atypia, or simple hyperplasia, the en-
dometrial glands are dilated, irregular, and

more numerous but there is abundant in-
tervening stroma (Fig. 5.2). The glandular
epithelium is similar to that found in prolif-
erative endometrium.1 In contrast to simple
hyperplasia, complex hyperplasia is char-
acterized by back-to-back glands with lit-
tle intervening stroma. The glands appear
more “complex” with more outpouchings and
infoldings than in simple hyperplasia. There is
an increase in the number of glands, but they
are often less dilated than in simple hyperplasia

Figure 5.2 Simple hyperplasia without atypia. Note the
large, dilated glands with abundant stroma between
glands.
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Figure 5.3 Complex hyperplasia without atypia. Note
the back-to-back glands with little intervening stroma.
The glands have irregular infoldings but retain their
cellular polarity.

and there is less intervening stroma than in
simple hyperplasia, with a gland-to-stroma
ratio of 2 to 1 (Fig. 5.3).1 In both simple and
complex hyperplasia without atypia, there may
be pseudostratification of the glandular epithelial
cells, but the cells retain their polarity.

Hyperplasia with atypia, both simple and com-
plex, is characterized by an increase in the
nuclear to cytoplasmic ratio, nuclear stratifica-
tion with loss of polarity in the glandular ep-
ithelial cells, an increase in the nuclear size
and pleomorphism, and the presence of promi-
nent nucleoli.1–3 One may even see mitotic fig-
ures and irregular nuclear chromatin. While the
WHO classification includes “simple hyperpla-
sia with atypia” as a type of hyperplasia, this
diagnosis is rarely if ever seen. Most, if not
all, hyperplasia with cytologic atypia is complex
atypical hyperplasia.1 What distinguishes early
endometrial carcinoma from complex atypical
hyperplasia is stromal invasion, confluence of
glands into a cribiform pattern, a surrounding
desmoplastic reaction, an extensive papillary pat-
tern, or replacement of the normal stromal cells
with a squamous epithelium.2,3

In the current WHO classification system, hy-
perplasia is described both by its architecture
(simple versus complex) and its cytologic appear-

ance (presence or absence of atypia). Therefore,
all endometrial hyperplasia can be classified into
one of four categories using this system: sim-
ple hyperplasia without atypia, complex hyper-
plasia without atypia, simple hyperplasia with
atypia, and complex atypical hyperplasia.1 This
is the preferred nomenclature, but occasionally
one will see other descriptive terms such as “cys-
tic” or “glandular” hyperplasia instead of simple
hyperplasia, or the term “adenomatous” hyper-
plasia, which refers to complex hyperplasia.1,5,14

Even if these terms are used, there should still
be some mention of the presence or absence of
cytologic atypia.

Some advocate for a new classification of
endometrial hyperplasia based on the risk
of concomitant or progression to endometrial
carcinoma.1,3 Hyperplasia without atypia would
be replaced by “endometrial hyperplasia” and
lesions usually considered atypical hyperplasia
would be classified as “endometrial intraepithe-
lial hyperplasia” or EIN. Under this classification
system, the diagnosis of EIN specifies a precan-
cerous lesion measuring at least 1 mm in size that
has a high gland-to-stroma ratio (�1), and the
glands in the lesion would demonstrate cytologic
characteristics of atypia that are different from
the surrounding endometrium.1,4 EIN lesions are
usually focal, but can diffusely involve the en-
dometrium in up to 20% of cases. In addition to
histologic characteristics, EIN takes into account
genetic alterations such as PTEN and k-ras muta-
tions. The argument for using the EIN classifica-
tion instead of the WHO classification is that EIN
is thought to better predict the progression to en-
dometrial carcinoma. Over 40% of patients with
EIN will develop carcinoma within 1 year, and
those that do not are at a 45-fold greater risk of
developing endometrial cancer than the general
population.4 This is a somewhat new concept,
however, and the WHO classification is still the
standard definition/classification for endometrial
hyperplasia.1

The type of hyperplasia and the presence or
absence of atypia are very important for prog-
nosis for the patient in terms of their possi-
ble risk of developing endometrial carcinoma.
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Patients with simple or complex hyperplasia
without atypia have a 1% to 5% chance of
developing endometrial cancer, whereas those
with simple or complex hyperplasia with atypia
have from a 15% to 40% chance of endometrial
carcinoma.3,20 In addition, the type of hyperpla-
sia will guide therapeutic options for the patient,
are dictate whether conservative medical treat-
ment or surgical therapy is warranted.

What are the treatment options
for this 30-year-old woman
with complex hyperplasia
without atypia?
The presence or absence of cytologic atypia is
the most important factor for risk of uterine
carcinoma. Anovulatory young women of re-
productive age who are diagnosed with en-
dometrial hyperplasia without atypia and wish
to preserve fertility should usually be treated
with progestins. They can be placed on com-
bined estrogen-progesterone oral contraceptives
if there are no contraindications. Women of
child-bearing age could also be placed on cyclic
progestins for 12 to 14 days every month. Pro-
gestins such as medroxyprogesterone acetate
(MPA) 10 mg/day or megestrol acetate 40
mg/day are very effective for hyperplasia with-
out atypia.5 The endometrium should be sam-
pled again in 3 to 6 months to assess response
to therapy. If the repeat endometrial biopsy is
normal, then the patient may discontinue treat-
ment. If the patient continues to be anovu-
latory, however, she should be given a pro-
gestin every 3 months to induce withdrawal
bleeds to prevent the subsequent development
of hyperplasia.14 Placement of a progesterone-
containing IUD (Mirena) or using Depo-provera
may be considered if the woman does not want
to conceive for an extended period of time.

For perimenopausal and postmenopausal
women who have hyperplasia without atypia,
a D&C should be preformed to confirm the
diagnosis if initially only an endometrial biopsy
was done. If the diagnosis of hyperplasia without
atypia is confirmed, then continuous or cyclic
(10–14 days out of the month) progestin therapy

with medroxyprogesterone acetate (MPA) 10 mg
daily or norethindrone 5 mg daily for 3 months
should be initiated, followed by repeat endome-
trial biopsy in 3 months. This will cause regres-
sion of hyperplasia in 80% to 90% of patients.5 If
the woman is on hormonal replacement therapy,
it should either be discontinued, the estrogen
dose lowered, the progestin dose raised, or MPA
10 mg, or some other oral progestin, daily for
12-14 days out of the month should be added to
the regimen. 26

Case Scenario 2

A 46-year-old woman is referred to you by her
primary care doctor for abnormal bleeding. The
patient says that she has never stopped having
periods but that over the past few months they
have become more irregular and she occasionally
has “two periods a month.”

How should this patient be
evaluated?
As stated earlier, the most common present-
ing symptom of endometrial hyperplasia and
endometrial carcinoma is abnormal uterine
bleeding.5,14 In this perimenopausal patient,
nonhyperplastic causes such as anovultory bleed-
ing, uterine fibroids, or endometrial polyps are
likely reasons for her abnormal bleeding. How-
ever, endometrial hyperplasia should always be
in the differential, and 5% to 15% of patients
will have some form of hyperplasia.4,5 Therefore,
all perimenopausal and postmenopausal woman
with uterine bleeding should be evaluated with
endometrial biopsy or D&C. Office endometrial
pipelle, if possible, is preferable, as it is less in-
vasive, cheaper, avoids anesthesia, and has equal
if not superior sensitivity to D&C for the diagno-
sis of diffuse endometrial pathology.15 The pos-
sible advantage of a D&C in a patient like this
is that it can be therapeutic as well as diagnostic
if the cause is endometrial polyp or submucosal
fibroid.

The use of ultrasound or saline-infused sono-
hysterography (SIS)—where saline is injected
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into the endometrial cavity while transvaginal
ultrasound is performed—can help with the eval-
uation of abnormal uterine bleeding. SIS can
often help identify endometrial polyps and sub-
mucosal fibroids4 but is poor for diagnosing hy-
perplasia or carcinoma.5 Ultrasound may be used
in a postmenopausal woman with uterine bleed-
ing to assist in the identification of endometrial
pathology including hyperplasia and carcinoma.
An endometrial stripe thickness of less than
5 mm is rarely associated with endometrial can-
cer. Combining ultrasound evaluation of en-
dometrial thickness and an endometrial biopsy
has a sensitivity of over 90% compared to hys-
teroscopy with D&C.4,5 Endometrial thickness
greater than 5 mm does not necessarily indicate
endometrial hyperplasia or carcinoma, and an
endometrial stripe greater than 5 mm has a pos-
itive predictive value of only 9% in an asymp-
tomatic population.5

An endometrial biopsy is done in
the office and returns complex
hyperplasia with atypia. What are
the treatment options?
For the perimenopausal or postmenopausal
woman with hyperplasia of any type with atypia,
the treatment of choice is hysterectomy with bi-
lateral salpingo-oophorectomy (BSO). Given the
fact that approximately 40% of these women
will have endometrial carcinoma at the time of
hysterectomy,20 patients should be strongly en-
couraged to undergo hysterectomy with possible
surgical staging if medically suitable.

What specific surgical procedure
should be performed? Given that
endometrial carcinoma may be
discovered in the uterus, how
should the general gynecologist
proceed?
A hysterectomy and bilateral salpingo-
ophorectomy should be performed. We believe
that all methods of performing a hysterectomy
are equally effective (abdominal, vaginal or
laparoscopic). In nearly all cases (except in very

young women), we recommend removal of
tubes and ovaries. The cervix should be removed
in all circumstances and we advise against mor-
cellation of the uterus. It is also recommended
that peritoneal washings be obtained at the time
of hysterectomy, because peritoneal cytology is
an important component for staging endometrial
carcinoma.

A decision to perform surgical staging (pelvic
and para-aortic lymphadenectomy) would then
await return of final pathology. Alternatively,
frozen section could be performed at the time
of hysterectomy and if there were evidence of
carcinoma with myometrial invasion, immediate
formal staging with pelvic and para-aortic lym-
phadenectomy could be performed. The strat-
egy chosen may be dictated by the availabil-
ity of a gynecologic oncologist, but patients
should be counseled about the possible need
for staging with lymphadenectomy if significant
myometrial invasion or a high-grade lesion is
identified.

Are there any treatments that could
be used instead of surgery?
For women with atypical hyperplasia who are
of child-bearing age (and desire preservation of
fertility) or who are poor surgical risk, progestin
therapy should be offered. Oral progestin therapy
with high-dose progestins such as megestrol ac-
etate 40 to 80 mg daily should be given and a re-
peat endometrial biopsy performed in 3 months.
If at 3 months the hyperplasia persists, then the
patient is kept on the oral progestins for another
3 months. If there is progression to carcinoma,
then hysterectomy is recommended. If there is
resolution of the hyperplasia, the patient should
be encouraged to conceive right away, or placed
on combined OCPs until she is ready to attempt
conception. For patients in whom compliance
may be an issue, Depo-provera given IM every
3 months is an option. Most data on the efficacy
of progestin therapy for endometrial hyperpla-
sia and carcinoma are retrospective.5,27 However,
a recent prospective, multi-institutional trial in
Japan examined the efficacy of oral medroxypro-
gestrone acetate (MPA) for atypical hyperplasia
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or grade 1 endometrial cancer. Of the 45 eligi-
ble patients, 17 had atypical hyperplasia. On a
regimen of oral MPA over a treatment period of
26 weeks, 82% of patients had complete res-
olution of the hyperplasia. None progressed to
cancer.28 Of note, after initial treatment, these
patients were maintained on combined OCPs af-
ter the 26-week trial period. Likewise, older pa-
tients who are treated with progestins rather
than surgery should be encouraged to continue
progestins indefinitely after there has been re-
gression of their hyperplasia.

Clinical Scenario 3

A 58-year-old G3P3 who was diagnosed with
stage I breast cancer 4 years ago is referred to you
by her medical oncologist after she complained of
some vaginal spotting. She is in remission from
her breast cancer and has been on tamoxifen for
the past 4 years.

What should her workup include?
What are her risks for endometrial
pathology?
Women taking tamoxifen who still have a uterus
are at a higher risk of developing endometrial
hyperplasia and endometrial carcinoma (risk ra-
tio of 2.53) compared to patients who took
placebo in a randomized trial.8 Other case-
controlled studies have also shown an increased
risk of developing endometrial hyperplasia while
on tamoxifen, especially for postmenopausal
women.29 Despite this, the absolute risk of en-
dometrial cancer in a woman on tamoxifen is less
than 1 in 1000.11 Therefore, women on tamox-
ifen should be counseled about their increased
risk of both endometrial hyperplasia and carci-
noma, and any woman taking tamoxifen should
be instructed to report any abnormal vaginal
bleeding, especially if she is postmenopausal.16

Premenopausal women appear to have no dif-
ference in the rates of endometrial hyperplasia
or carcinoma while on tamoxifen and therefore

do not need any care other than routine gyne-
cologic care.11,16 Women who present to a gyne-
cologist complaining of abnormal uterine bleed-
ing while taking tamoxifen should have prompt
histologic evaluation with either an endometrial
biopsy or dilatation and curettage. Some advo-
cate hysteroscopy with D&C for these women as
these hyperplastic endometrial lesions can often
be focal as opposed to diffuse.29 Based on the
current literature and recommendations, there
is no reason to routinely do ultrasounds or en-
dometrial biopsies on women who are taking
tamoxifen and are asymptomatic. Only women
who had abnormal bleeding patterns while tak-
ing tamoxifen were shown to have significant
endometrial hyperplasia or carcinoma.5,16

There is evidence to suggest that women with
pretreatment endometrial pathology, specifically
polyps, who are placed on tamoxifen have an
18 times greater risk for developing atypical hy-
perplasia compared to those without endometrial
polyps while on tamoxifen. Therefore, sonohys-
terogram should be considered for a woman with
a past history of endometrial polyps before insti-
tuting tamoxifen therapy. If she has polyps, then
she should be counseled about her higher risk
of developing endometrial hyperplasia and the
need to be more vigilant in reporting symptoms
such as vaginal bleeding.16

Clinical Scenario 4

A 33-year-old G0 woman presents with
menometrorhagia. She states that she has
not had regular periods since her early 20s. She
says that she bleeds 15 to 20 days out of the
month. Some of these days, her bleeding is quite
heavy. D&C reveals complex hyperplasia with
atypia. The patient is not married and wishes to
retain her fertility.

What are her options for treatment
other than hysterectomy?
As noted above, systemic progestins may be used
to treat endometrial hyperplasia. For patients
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with CAH, oral megestrol acetate in doses of 40 to
80 mg daily is an acceptable regimen. Intramus-
cular medroxyprogesterone acetate is also ac-
ceptable in patients in whom compliance might
be an issue. Repeat endometrial biopsy should be
done in 3 to 6 months. Systemic progestins have
a success rate of eliminating hyperplasia in up to
80% of cases.28

Alternatively, there is a growing body of
evidence that local progestin therapy with a
progestin-containing IUD is effective in treating
endometrial hyperplasia as well as early endome-
trial cancer.27,30–34 In a comparative study, 26
patients with all grades of endometrial hyper-
plasia were treated with a levonorgestrel (LNG)-
containing IUD and compared to a historic co-
hort of patients treated with an oral progestin.
All 26 patients in the IUD group showed res-
olution of the hyperplasia by 3 months, while
14 of the 31 patients treated orally had persis-
tent hyperplasia at 3 months. It should be noted,
however, that only 4 of the 26 IUD patients had
atypical hyperplasia, while 10 of the 31 oral pro-
gestin patients had atypical hyperplasia.32 An-
other study of 20 women with hyperplasia, 8
with atypical hyperplasia, treated with an LNG-
containing IUD, demonstrated that 19 had com-
plete histologic resolution of their hyperplasia.
One patient with atypical hyperplasia had per-
sistent non-atypical hyperplasia 3 years after ini-
tiation of treatment with the LNG IUD. No one
progressed to carcinoma.34 A third retrospective
study looked at 258 patients with hyperplasia
(with and without atypia) treated with obseva-
tion, oral progestins, or LNG IUD. One-hundred
percent of patients with the IUD regressed to nor-
mal within 6 months, while 55% of those receiv-
ing oral progestins showed regression. Interest-
ingly, patients with hyperplasia without atypia
had a similar regression rate whether they re-
ceived oral progestins or observation only.27 In
a large, prospective observational study in Eng-
land, 105 women with hyperplasia were treated
with an LNG IUD. There was regression in
90% of patients, but only 67% among patients
with atypical hyperplasia. This study was lim-
ited because only 9 patients had atypical hy-

perplasia and 2 patients were identified with
cancer.31

Additionally, there have been case reports of
patients treated for hyperplasia with an LNG IUD
progressing to endometrial carcinoma.35 It ap-
pears that LNG-containing IUDs are very suc-
cessful when treating hyperplasia without atypia,
and generally have a good response among pa-
tients with atypia. Systemic effects of progestins
should be limited during the duration of IUD use.
Formal randomized trials are needed to deter-
mine if they have a better response rate than
systemic progestins. However, careful surveil-
lance in patients initially treated for atypical
hyperplasia is necessary. Surveillance can in-
clude either transvaginal ultrasound or endome-
trial biopsy. It appears that patients with en-
dometrial stripes that are thinking or are less
than 5 to 6 mm while being treated for atypi-
cal hyperplasia will have resolution, while those
who have thicker stripes (�10 mm) or whose
endometrial stripe thickness increases during
treatment are at higher risk of persistence or
progression.28,33,35 For evaluation of histologic
regression after placement of an LNG IUD, of-
fice endometrial pipelle can be performed with
the IUD in situ. Endometrial sampling should
be done every 3 months until regression and
then every 6 months after that, alternating with
TVUS.
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An enlarged symptomatic uterus or abnormal
bleeding is a common indication for performing
a hysterectomy. Often the presumptive preopera-
tive diagnosis is a benign uterine leiomyoma (fi-
broid), which in fact is the most common reason
for performing a hysterectomy. Despite appropri-
ate preoperative evaluation, the final pathology re-
port will on occasion return with an unwelcome
diagnosis such as a uterine sarcoma. While some
sarcomas portend a grave prognosis, others will
have been adequately treated by the hysterectomy.
This chapter will review these unusual uterine neo-
plasms (sarcomas) and give guidelines as to appro-
priate preoperative, intraoperative, and postopera-
tive management.

Neoplasms of the uterus can originate in the en-
dometrial cavity (endometrium), the smooth mus-
cular (myometrium) or connective tissue (stromal)
layers. Uterine sarcomas arise from the mesenchy-
mal layer of the uterine body and represent a broad
spectrum of neoplasms (Table 6.1). They account
for 3% to 9% of all uterine cancers and are di-
vided into two groups: a pure form in which only
mesenchymal elements are present (leiomyosar-

coma, endometrial stromal sarcoma), and a mixed
type that involves malignant epithelial and mes-
enchymal elements (carcinosarcoma). There are
also benign and “borderline” counterparts of these
tumors.

Even though these tumors are a common cause
of abnormal uterine bleeding, many are not diag-
nosed by endometrial biopsy or D&C; this is es-
pecially true of leiomyosarcomas and endometrial
stromal sarcomas.

Risk factors

Uterine sarcomas generally arise in post-
menopausal women. The known risk factors for
developing cancer of the endometrium (obesity,
hypertension, diabetes, nulliparity) are not present
in sarcomas. One of the rare causes of uterine
sarcoma may be related to pelvic ionizing radiation
(5–10% of cases). History of tamoxifen therapy
has also been implicated in the development of
uterine carcinosarcoma. Tamoxifen-related uterine
carcinosarcomas present in advanced stage and
tend to occur about 5 years after initiation of
tamoxifen therapy.1 Because these tumors are
relatively rare, epidemiologic studies have not
been able to elucidate underlying risk factors for
uterine sarcomas.
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Table 6.1 Classification of uterine sarcomas

Non-Epithelioid Neoplasms
Leiomyosarcoma

Epithelioid
Myxoid

Endometrial stromal neoplasms
Stromal nodule
Low-grade stromal sarcoma
Undifferentiated stromal sarcoma

Smooth muscle tumor of uncertain malignant potential
(STUMP)
Mixed endometrial stromal and smooth muscle tumor
Leiomyoma

Histologic variants
Mitotically active variant
Cellular variant
Hemorrhagic cellular variant
Epithelioid variant
Myxoid
Atypical variant
Lipoleiomyoma variant

Mixed Epithelial and Non-Epithelial Tumors
Adenosarcoma

Homologous
Heterologous

Carcinosarcoma
Homologous
Heterologous

Adenofibroma
Carcinofibroma
Adenomyoma

Incidence

Uterine sarcomas represent a small fraction of
all uterine malignancies. (Carcinosarcomas account
for 4% and leiomyosarcomas account for 1.5% of
all uterine cancers.) The incidence of all uterine
sarcomas ranges from 0.5 to 3.3 cases per 100,000
women (compared to the incidence of endometrial
adenocarcinoma of 25 per 100,000 women).2 The
most common sarcoma is uterine carcinosarcoma
(50%), followed by leiomyosarcoma (30%) and
endometrial stromal sarcoma (10–15%). The peak
incidence of carcinosarcoma is in the sixth decade
of life; for leiomyosarcoma, in the fifth decade of

0
All Sarcomas CarcinosarcomaLeiomyosarcoma

(Incidence per 100,000)

1
2
3
4
5
6
7
8

White
Black

Figure 6.1 Incidence rates per 100,000 women by race;
age-adjusted incidence of all sarcomas, leiomyosarcoma,
and carcinosarcoma. (From Jeffers MD, Farquharson
MA, Richmond JA, McNicol AM. p53 immunoreactivity
and mutation of the p53 gene in smooth muscle tumours
of the uterine corpus. J Pathol. 1995;177:65–70.)

life; and for endometrial stromal sarcoma (ESS), in
the fourth decade of life.

The incidence of carcinosarcoma increases with
increasing age. The incidence of all sarcomas also
varies among races. While the absolute numbers of
cases of sarcoma are greater for white women than
black women, the age-adjusted incidence of uter-
ine sarcomas is almost two times greater for black
women than white women (Fig. 6.1), largely be-
cause of an increased prevelance of carcinosarco-
mas. For all other uterine sarcomas, the incidence
of disease is similar across races.3

Leiomyosarcomas

Leiomyosarcomas are distinct from leiomyomas (fi-
broids), and in general it is not felt that a leiomy-
oma will “transform” into a leiomyosarcoma. The
reported incidence of leiomyosarcoma found in a
uterus that also contains fibroids is only 0.13% to
0.29%.4

Etiology/Histologic findings
Malignant smooth muscle neoplasms of the
uterus (leiomyosarcomas) differ from the be-
nign smooth muscle tumors (leiomyomas) in
their histologic composition and molecular biology.
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Leiomyosarcomas have increased cellularity, pres-
ence of coagulative necrosis, high mitotic index,
and the degree of nuclear pleomorphism. There are
other “borderline” smooth muscle tumors that re-
quire careful pathologic evaluation. These include
smooth muscle tumors of uncertain malignant po-
tential (STUMP), and “variants” of leiomyomas that
are mitotically active, cellular hemorrhagic, epith-
eloid myxoid, atypical, or lipoleiomyoma. These are
discussed in the “Pathology Notes”section later in
the chapter.

In patients with leiomyosarcoma, for example,
extensive cellular atypia is present, along with a
high mitotic index (reported as mitoses per 10 high-
power fields [hpfs]). From a molecular genetics

perspective one may distinguish leiomyosarcomas
from leiomyomas in several ways. p16 is a cell cy-
cle mediator that is highly active in leiomyosarco-
mas but much less active in leiomyomas. P53, a tu-
mor suppressor gene, has been found to be mutated
in malignant smooth muscle tumors of the uterus.5

Mutations in mismatch repair genes are seen in
15% to 30% of endometrial cancers but are un-
common in uterine sarcomas (5%).6 Finally, mu-
tations in the c-myc proto-oncogene have not only
been found in uterine sarcomas but also in ovar-
ian, endometrial, and cervical cancers.7 These find-
ings are currently not useful in the management of
these malignancies, but in the future may help to
develop “targeted therapies.”

Pathology Notes

Smooth muscle tumors of the uterus
Pathologic evaluation of smooth muscle neo-
plasms of uterus is typically straightforward, with
most tumors being classified simply as benign
leiomyoma. The discussion here will focus on
leiomyoma variants, problematic uterine smooth
muscle tumors, and leiomyosarcoma. Regardless
of the various terms applied to describe unusual
uterine smooth muscle tumors, the pathologist’s
chief role is to classify these tumors as benign, of
uncertain malignant potential, or malignant. The
expected biological behavior of the tumor should
be clearly communicated in the pathology report.
If there is any uncertainty about the terminol-
ogy used in the pathology report, direct commu-
nication between the gynecologic surgeon and the
pathologist is valuable.

There are several benign variants of leiomyoma
including cellular, symplastic, and epithelioid. A
cellular leiomyoma shows increased cellular-
ity relative to the usual leiomyoma and must be
distinguished from an endometrial stromal nod-
ule by the pathologist (Fig. 6.2). Symplastic
leiomyomas typically show clusters of bizarre,
pleomorphic, large, multinucleated smooth mus-

cle and an absence of other concerning features
for malignancy including increased mitotic activ-
ity or coagulative necrosis. Epithelioid leiomy-
omas are comprised predominantly of rounded
cells rather than the usual spindled cells of a typ-
ical leiomyoma. Each of these benign variants is
distinguished from leiomyosarcoma through the
pathologic evaluation of multiple histologic fea-
tures including degree/extent of cytologic atypia,
mitotic index, invasiveness of tumor margins, and
presence/absence of coagulative necrosis. Thor-
ough histologic sampling, 1 section/cm of tumor,
is important for problematic cases with equivocal
histopathologic findings.

Leiomyosarcomas are malignant sarcomas
derived from smooth muscle and are the most
common malignant mesenchymal tumor of the
uterus. Most present as a solitary large (�5 cm)
myometrial mass. These tumors show diversity
in both morphology and grade, with some tu-
mors being low grade and difficult to distinguish
from benign leiomyoma and others being high
grade and difficult to distinguish from undiffer-
entiated uterine sarcoma (Fig. 6.3). There is no
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Pathology notes (continued)

Figure 6.2 Cellular leiomyoma. High-power magnification of a section from a circumscribed myometrial nodule
shows extreme hypercellularity of the smooth muscle cells. In the absence of other concerning features—including
cytologic atypia, increased mitotic activity, or coagulative necrosis—these tumors behave in a completely benign
fashion.

Figure 6.3 Leiomyosarcoma. Section from a large
solitary yellow myometrial mass with irregular margins
shows a high-grade sarcoma with markedly elevated
mitotic figures (58 mitoses/10 high-power fields).
Immunohistochemical stains for smooth muscle actin
and desmin confirmed the presence of smooth muscle
differentiation.

universally accepted grading system for uterine
leiomyosarcoma to divide these tumors into low
and high grade.

Pathology reports for leiomyosarcoma should
include tumor size, mitotic count reported as mi-
totic figures per 10 high-power fields (on aver-
age), pattern of invasion (pushing versus infil-
trative), and margin status. Tumor mitotic index
has been shown to be of prognostic importance
for uterine leiomyosarcoma.8 Tumors with high
mitotic rates and infiltrative margins have been
associated with poorer prognosis. Several tumor
biomarkers have also been evaluated for prog-
nostic significance in uterine leiomyosarcoma, in-
cluding Ki-67, but none of these markers appear
ready for widespread clinical application. Variants
of leiomyosarcoma include myxoid leiomyosar-
coma and epithelioid leiomyosarcoma. Most
myxoid leiomyosarcomas have low-grade histo-
logic features.
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Pathology notes (continued)

A small minority of smooth muscle neoplasms
are particularly problematic for pathologists to
characterize the expected biological behavior and
are diagnosed as smooth muscle tumors of un-
certain malignant potential (STUMP). These
smooth muscle tumors usually either have some
worrisome features of malignant behavior but do
not meet criteria for an unequivocal diagnosis
of sarcoma, or have an unsusual constellation of
atypical histologic findings such that there are few

clinical outcome data to predict biological behav-
ior. The diagnosis of STUMP should be used judi-
ciously, and some of these cases may benefit from
an expert opinion from a pathologist with spe-
cial expertise in evaluating problematic uterine
smooth muscle tumors. Patients with a pathologic
diagnosis of uterine STUMP should undergo long-
term follow-up, as some of these tumors may re-
cur years after the primary diagnosis.

Carcinosarcoma

Uterine carcinosarcoma is the term used to de-
scribe tumors that display both malignant epithe-
lium and malignant stroma. Carcinosarcomas are
the most common type of uterine sarcoma and
comprise about 43% of all uterine sarcomas. There
are benign forms of mixed neoplastic tumors such
as adenofibroma and adenomyoma. A term
previously used to describe uterine carcinosarco-
mas was mixed Müllerian mesodermal tumors
(MMMT). The tumor may be composed of obvious
carcinoma that may be mucinous, squamous, en-
dometrioid, clear cell, papillary serous, and a com-
ponent of malignant spindle cells. In general, the
carcinomatous portion of the tumor predominates
the histology, and thus the clinical behavior of the
disease typically resembles high-risk adenocarcino-
mas of the endometrium. Papillary serous cell type
is the most common epithelial component.

Carcinosarcomas are derived from a single stem
cell. Recent studies have shown that 85% to 95%
of tumors are actually metaplastic carcinomas—a
tumor with the pathologic features of a carci-
noma but with cells transforming along sarcoma-
tous lines derived from the carcinomatous cells.
The sarcomatous component may be homologous
or heterologous. Homologous tumors are present
in just over half the cases and consist of high-grade
spindle-cell tumors such as leiomyosarcoma or fi-
brosarcoma. Heterologous tumors are present in

just under half the cases and contain components
of rhabdomyosarcoma, chondrosarcoma, osteosar-
coma, or liposarcoma. Carcinosarcomas typically
grow as fleshy, necrotic, and hemorrhagic masses
that fill the endometrial cavity.9 On gross inspec-
tion, most tumors are polypoid, often protruding
through the endocervical canal. Carcinosarcomas
commonly present with abnormal uterine bleeding,
an enlarged uterus, and a prolapsing “leiomyoma”
or “polyp” filling the upper vagina. Myometrial in-
vasion and retroperitoneal and intra-abdominal tu-
mor metastases are present in about 78% of cases.

Both carcinosarcomas and endometrial adeno-
carcinomas share similar risk factors: obesity, nul-
liparity, and exogenous estrogen use. The disease
typically affects women their 60s. In a study of 424
women, Zelmanowicz and colleagues found that
uterine carcinosarcomas were seven times more
likely to be found in black women than in white
women. Women with carcinosarcomas were also
three times more likely to be morbidly obese.
Oral contraceptive therapy appears to be protec-
tive against both endometrial adenocarcinoma and
carcinosarcoma.10

Tamoxifen, an anti-estrogenic agent, is used for
the treatment and prevention of breast cancer due
to its ability to compete with estrogen for receptor-
binding sites on breast epithelium and breast can-
cer cells. The anti-estrogenic properties of tamox-
ifen are active in the breast and ovary. However,
in contrast, tamoxifen acts like an “estrogen” in
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the bone and endometrium. Tamoxifen causes es-
trogenic changes in the vagina and cervix and in-
creases the rate of uterine polyps Uterine carci-
nosarcomas may occur as a result of tamoxifen
therapy. A twofold to threefold increased risk of
uterine carcinosarcoma has been reported in pa-
tients who use long-term tamoxifen. There have
been multiple case reports demonstrating the as-
sociation of tamoxifen use and the development
of uterine carcinosarcomas, which have been re-
ported to occur after 5 to 7 years of therapy. Mc-
Cluggage and colleagues studied 19 patients with
uterine carcinosarcoma associated with tamoxifen

use and found that stage distribution was evenly
divided between early and advanced-stage disease;
other studies have reported a trend toward early-
stage disease.11,12

The development of uterine carcinosarcomas is
also associated with previous abdominopelvic ra-
diation therapy. In locally advanced stage cervical
cancer, the uterus is left in situ and treatment con-
sists of pelvic radiation. While an effective treat-
ment of cervical cancer, radiation therapy appears
to increase the subsequent occurrence of uterine
carcinosarcomas by as much as three times when
compared to the general population.13

Pathology notes

Endometrial carcinosarcoma
Endometrial carcinosarcomas are aggressive neo-
plasms comprised of mixed malignant carcinoma-
tous and sarcomatous elements. Most of these
tumors are thought to arise from a progenitor-
type cell that shows divergent differentiation.
These tumors show tremendous histopathologic
diversity in both the carcinomatous and sarco-
matous elements. The quantity of carcinomatous
and sarcomatous components is also highly vari-
able emphasizing the need for thorough patho-
logic sampling of high-grade endometrial cancers
to properly categorize the tumor. Studies have
evaluated several variables of the sarcomatous
component including sarcoma type, presence of
heterologous elements (skeletal muscle, cartilage,
bone, etc.), grade, and mitotic count, but none of
these factors has been shown to correlate with
prognosis. The histology of the carcinomatous
component has been shown to correlate with
prognosis. Tumors containing serous and clear cell
carcinomatous components have been shown to
be at increased risk for metastasis. Pathology re-
ports should document the histology of the car-
cinomatous component in carcinosarcoma cases.
Endometrial carcinosarcomas should be staged
using the same FIGO surgical/pathologic staging
system as that used for endometrial adenocarci-
noma.

Müllerian adenosarcoma
Müllerian adenosarcoma must be distinguished
from carcinosarcomas as the treatment and prog-
nosis are significantly different. Uterine adenosar-
coma is a rare tumor comprised of benign ep-
ithelium admixed with a malignant low-grade
stromal component. The diagnosis of adenosar-
coma in endometrial biopsies/curettings may be
challenging for pathologist due to the subtle
histologic features of this tumor; the differen-
tial diagnosis includes adenofibroma, endome-
trial polyp, and atypical polypoid adenomyoma.
Pathology reports for hysterectomy specimens
containing Müllerian adenosarcoma should re-
port depth of myometrial invasion and pres-
ence/absence of sarcomatous overgrowth, as my-
ometrial invasion and sarcomatous overgrowth
are both risk factors for recurrence. The sarco-
matous component within adenosarcomas often
shows expression of estrogen receptor and pro-
gesterone receptor, suggesting tumor hormonal
sensitivity. These tumors are usually confined to
the uterus and surgical resection (hysterectomy)
is the cornerstone of treatment.
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Stromal sarcomas

Endometrial stromal lesions are typically well-
differentiated, low-grade tumors that contain pro-
liferative endometrial stromal cells with lush
vasculature. The cells lack any of the features of
aggressive tumors such as prominent atypia or
pleomorphism. They grow in a compact pattern
and are stratified according to two groups: stromal
nodules or stromal sarcomas. Stromal sarcomas
have infiltrating, angioinvasive margins and are
further subdivided into low-grade stromal sarcomas
or undifferentiated endometrial sarcomas based
on the cytologic appearance of the tumor cells.
Stromal nodules have extremely close (“pushing”)
margins between tumor and normal myometrium
(Table 6.2).

Table 6.2 Comparison of Low-Grade and
undifferentiated stromal sarcomas

Characteristic Low-Grade ESS Undifferentiated ESS

Growth rate Indolent Aggressive

5-year survival 80–100% 25–55%
Recurrence 37–60% 50–85%

Sites of
recurrence

Local, distant
(rare)

Local, distant

Cellular atypia Absent High-grade

From Gadducci A, Sartori E, Landoni F, et al. Endometrial
stromal sarcoma: analysis of treatment failures and
survival. Gynecol Oncol. 1996;63:247–253.

Pathology notes

Endometrial stromal tumors
Endometrial stromal tumors are rare neoplasms
comprised of cells that morphologically resem-
ble proliferative-phase endometrial stromal cells.
The current WHO classification of endometrial
stromal tumors recognizes three categories: en-
dometrial stromal nodule (benign), low-grade en-
dometrial stromal sarcoma, and undifferentiated
endometrial sarcoma (Fig. 6.4) Historically, en-
dometrial stromal sarcomas have been divided
into low grade (�10 mitotic figures/10 high-
power fields) and high grade (≥10 mitotic fig-
ures/10 high-power fields) groups based solely on

Endometrial stromal
neoplasm

“pushing”
margins

Stromal nodule

Low-grade
sarcoma

Undifferentiated
sarcoma

Infiltrating, angio-
invasive margins

Figure 6.4 Classification of endometrial stromal neoplasm subtypes.

mitotic count.14 The main previous study of these
high-grade sarcomas included both conventional
endometrial stromal sarcomas with an increased
mitotic count and the aggressive tumors now
called high-grade undifferentiated sarcomas.14

The poor outcomes observed in the high-grade
sarcoma group were largely attributable to inclu-
sion of the high-grade undifferentiated sarcoma
cases. More recent studies have not shown the
same prognostic significance of mitotic count in
endometrial sarcoma once the undifferentiated
sarcomas are excluded.15,16
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Pathology notes (continued)

The division of endometrial sarcoma into low-
and high-grade categories based on mitotic count
has fallen out of favor. The current WHO group-
ing is based on tumor cytology rather than mitotic
count. Infiltrative tumors with cytology resem-
bling normal proliferative-phase stromal cells are
classified as low-grade endometrial stromal sar-
comas. Infiltrative tumors with marked cytologic
atypia, dissimilar to normal endometrial stromal
cells, are classified as undifferentiated endome-
trial sarcomas once leiomyosarcoma and carci-
nosarcoma have been excluded by the pathol-
ogist. The very rare tumors that show mixed
features of conventional endometrial stromal sar-
coma and undifferentiated sarcoma should still
probably be classified as high-grade endometrial
stromal sarcomas.

Stromal nodule
Stromal nodule lesions are the least common
form of endometrial stromal tumors. They are
benign tumors that can be small and clinically
insignificant or grow to a very large size and
cause bleeding. Microscopically they have well-
circumscribed margins and lack infiltrating mar-
gins or vascular involvement of tumor. Endome-
trial stromal nodules are commonly confused
with cellular leiomyomas.17 Once removed, pa-
tients are considered cured; and recurrence has
not been reported.

Stromal sarcoma
Endometrial stromal sarcomas (ESS) can be ei-
ther low grade or undifferentiated. They make
up 0.2% of all uterine cancers and 7% to 15%
of uterine sarcomas. Clinically, low-grade EES is

a slow-growing tumor and the third most com-
mon form of uterine sarcoma. The use of the
term “high-grade ESS” is not part of the current
standard nomenclature for these tumors. Tumors
with high-grade cytologic atypia, not resembling
normal proliferative-phase endometrial stromal
cells, should be classified as undifferentiated stro-
mal sarcomas.15,18 The average patient is in her
40s and typically presents with abnormal uter-
ine bleeding and an enlarged uterus. It is often
challenging to make a definitive diagnosis based
on endometrial curettings alone, and thus care-
ful pathologic evaluation is required of the entire
uterus

Low-grade ESS is a clinically indolent tumor
and commonly presents with abnormal uter-
ine bleeding. Women with this disease are usu-
ally either perimenopausal or have completed
child-bearing, making hysterectomy the defini-
tive treatment. Microscopically they have cells re-
sembling proliferative-phase endometrial stromal
cells that infiltrate myometrial vessels and lym-
phatics. These tumors rarely metastasize or recur,
and when they do, they are usually limited to the
pelvis. However, pulmonary metastases are rec-
ognized in 10% of those with metastatic disease.
The 5-year survival rate is excellent (80–100%),
particularly for early-stage disease.1

Undifferentiated stromal sarcoma is a clinically
more aggressive endometrial sarcoma character-
ized by relatively high rates of metastases and re-
currence. It has marked cellular atypia with high
mitotic index and commonly presents in an ad-
vanced stage. The most significant prognostic fac-
tor for these tumors is stage.19

Clinical Scenario 1

A 43-year-old P3003 presents with increasingly
heavy menses, pain, and uterine enlargement
to 14 weeks gestational size. The uterine fun-
dus is irregular, and a 6 cm lower uterine fi-

broid is tender to palpation. Imaging shows mul-
tiple fibroids, some which appear heterogeneous
and necrotic. Endometrial biopsy shows pro-
liferative endometrium, and hysteroscopy and
D&C show no additional abnormalities. The pa-
tient does not respond to progestin therapy and
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total abdominal hysterectomy is performed. Fi-
nal pathology reports: “atypical smooth muscle
tumor with central coagulative necrosis, multin-
ucleate and bizarre cells, and a mitotic count of 4
mitoses/10 high-power fields.”

How often are leiomyosarcomas
diagnosed in fibroid uteri?
On the surface, it appears easy to make the as-
sumption that leiomyosarcomas “evolve” from
leiomyomas. However, both entities are com-
pletely independent and can coexist. The in-
cidence of leiomyosarcoma in fibroids is only
0.13% to 0.29%.4 “Rapidly growing leiomyoma”
has been considered an indication for hysterec-
tomy as it is presumed to possibly indicate a
leiomyosarcoma. In truth, the concept of rapidly
growing leiomyomas does not increase the risk
of uterine sarcoma. Parker and colleagues stud-
ied 1332 patients who underwent surgery for
leiomyomas. In 28% of the patients, the in-
dication for surgery was for “rapidly growing”
leiomyomas. Only one patient of 371 women in

Figure 6.5 Computed tomography image of a uterine leiomyosarcoma; large calcification noted in the central portion
of a separate leiomyoma (arrow).

this group was subsequently diagnosed with a
sarcoma, suggesting that the concept of “rapidly
growing” fibroids does not increase the risk for
leiomyosarcoma.20

What techniques can be used to
diagnose LMS preoperatively?
A large pelvic mass and/or abnormal uterine
bleeding can be clues to an evolving neoplastic
process. Unfortunately, imaging studies and clin-
ical findings are not specific for sarcomas. Mag-
netic resonance imaging (MRI) and computed
tomography (CT) may be used, but their speci-
ficity is low. While endometrial adenocarcinoma
develops a mass arising from the endometrium,
leiomyosarcomas often will have masses arising
from the myometrial bed. Evidence of necrosis,
hemorrhage, and cystic changes in a uterine
mass may potentially indicate a leiomyosarcoma,
but a necrotic leiomyoma may appear very simi-
lar. The most worrisome imaging finding would
be evidence of other solid intraperitoneal masses
(metastases to peritoneal surfaces; Fig. 6.5).10
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Lymphadenopathy should be considered con-
cerning, although leiomyosarcomas rarely
metastasize to lymph nodes. Positron emission
tomography (PET) scan can be suggestive of
malignancy, especially if there are metabolically
active masses with areas of central necrosis.21

Since imaging does not distinguish “benign”
from “malignant” uterine tumors, the value of
performing imaging studies prior to surgery is
limited to the identification of metastatic disease.
Certainly there is no reason that most patients
with presumed leiomyomas should undergo
imaging.

What are histologic criteria for
leiomyosarcoma?
Leiomyosarcoma is a malignant neoplasm made
up of cells showing smooth muscle differentia-
tion. The diagnosis of leiomyosarcomas is made
based on any of the following histologic criteria:
(1) moderate to severe cytologic atypia with co-
agulative necrosis, (2) diffuse moderate to severe
cytologic atypia and mitotic index �10/10 high-
power fields, or (3) coagulative necrosis and mi-
totic index �10/10 high-power fields. Hypercel-
lularity is often present in these tumors but is not
used as part of the criteria to define leiomyosar-
coma.

In contrast, leiomyomas have uniform packed,
spindle-shaped cells and a minimal number of
mitotic figures. Hyaline degeneration is common
in general with calcifications often seen in post-
menopausal women. Cellular leiomyomas differ
from leiomyomas and histologically are similar
to leiomyosarcomas. Staining for desmin strongly
favors a diagnosis of highly cellular leiomyoma
versus that of a stromal tumor. Grossly, the
masses are soft and may show focal extension
into the adjacent myometrial tissue. They have
increased cellularity microscopically but lack the
nuclear atypia and coagulative tumor necrosis
found in LMS. Mitotic figures are rare in cellu-
lar leiomyoma (� 5/HPF).22

Smooth muscle tumors of uncertain malignant
potential (STUMP) are a heterogeneous group of
smooth muscle tumors in which the histopatho-
logic features (mitotic index, degree of cytologic

atypia, and presence or absence of coagulative
necrosis) do not clearly define the biologic be-
havior of the tumor. This classification was cre-
ated to identify those tumors that had an unpre-
dictable ability to behave clinically aggressively.
Most STUMP tumors are clinically indolent and
have a low risk of malignant potential.23

If only TAH is performed and
leiomyosarcoma is diagnosed,
what further surgical treatment
is needed?
In general, leiomyosarcoma is a surgically staged
disease and follows the FIGO surgical staging
system (Table 6.3). The usual management of
leiomyosarcoma consists of at least total hys-
terectomy; in postmenopausal women, bilateral
salpingo-ophorectomy is also included. Omen-
tectomy and pelvic washings are indicated if the
diagnosis of leiomyosarcoma is known prior to
surgery; however, the prognostic value of these
procedures is unclear. (Furthermore, the diag-
nosis of leiomyosarcoma is often not established
until full pathologic evaluation of the uterus.)
Any extra-uterine disease should be removed, in-
cluding enlarged bulky lymph nodes. The role of
routine systemic lymphadenectomy in patients
with leiomyosarcoma is unclear. Complete lym-
phadenectomy has not been shown to have a
survival benefit. The incidence of lymph node in-
volvement in clinical stage I leiomyosarcoma is
only 2.4%.13

Table 6.3 Modified International Federation of
Gynecology and Obstetrics (FIGO) staging of uterine
cancer

FIGO stage Description

I Tumor confined to the uterus

II Tumor invades the cervix but does not
invade beyond uterus

III Local and/or regional spread (positive
lymph nodes)

IV Distant metastases
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Does a bilateral
salpingo-ophorectomy need
to be performed when treating
a leiomyosarcoma?
In postmenopausal women, a bilateral salpingo-
ophorectomy is usually perfomed. Given that
leiomyosarcomas have a poor prognosis, one
might think that removing sources of hor-
mones might improve survival. However, in pre-
menopausal women, consideration may be given
to ovarian preservation, as the incidence of ovar-
ian involvement is only 3%.24 A study by physi-
cians at the Mayo Clinic reviewed over 240 cases
of leiomyosarcoma and evaluated a group of pa-
tients whose ovaries were preserved after hys-
terectomy. They observed no significant differ-
ences in the patients who underwent ovarian
preservation or ovarian removal in terms of sur-
vival or recurrence.25

Clinical Scenario 2

A 58-year-old woman presents with post-
menopausal bleeding while on tamoxifen ad-
juvant therapy for early breast cancer. An ul-
trasound shows a 3-cm endometrial mass, and
an endometrial biopsy shows a carcinosarcoma
(mixed Müllerian mesodermal tumor [MMMT]).

What are the subsequent steps in
managing this patient?
Carcinosarcomas of the uterus are aggressive
uterine malignancies and should be managed by
a gynecologic oncologist who has the experience
and treatment armentarium to obtain maximal
treatment outcomes.

The initial step in evaluating the patient is to
undertake a metastatic survey, which usually in-
cludes a physical exam, CXR, and CT scan of the
abdomen and pelvis. Medical evaluation is im-
portant, as many of these women are older and
have medical comorbidities that might compli-
cate subsequent therapy.

The cornerstone to initial therapy is surgery.

Uterine carcinosarcomas behave similarly to
high-grade endometrial adenocarcinomas and
are staged according to the FIGO staging sys-
tem (Table 6.3). Comprehensive staging includes
total hysterectomy, bilateral salpingo-ophorec-
tomy, pelvic and para-aortic lymphadenec-
tomy, and pelvic washings. Omentectomy is not
typically included in the staging for endometrial
cancers. Surgical staging studies have shown that
38% of patients with uterine carcinosarcoma
present with extra-uterine disease.26 It is of inter-
est that the portion of the tumor likely to metas-
tasize is the carcinomatous component. While
true sarcomas metastasize hematogenously, uter-
ine carcinosarcomas commonly metastasize to
the pelvic or para-aortic lymph nodes; lymph
node metastases are found in from 16% to
31% of cases. Because survival is directly asso-
ciated with stage at presentation, it is essential
for patients to undergo comprehensive surgical
staging.

Whether the procedure is performed as an
“open” procedure through a laparotomy incision,
laparoscopically, or with a surgical robot, there
does not appear to be a difference in overall out-
come (although the morbidity of minimally in-
vasive procedures appears to be less than when
performed by laparotomy).

Compared to endometrial
adenocarcinoma, what is the
prognosis of uterine
carcinosarcoma?
Patients with uterine carcinosarcoma typically
fare worse than those with grade 3 endometrioid
adenocarcinoma and other aggressive subtypes
such as serous and clear cell histologies. The
5-year survival rate for patients with uterine car-
cinosarcoma is about 53% to 74% for stage I dis-
ease. For patients with advanced-stage disease,
5-year survival decreases to 15% to 29%. This is
compared to endometrial adenocarcinoma grade
3, where 5-year survival for stage I is 74% and
for advanced-stage disease is 20% to 32%. Over
half of patients will uterine carcinosarcoma will
recur.9,26
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What are the factors that influence
prognosis of patients with
carcinosarcomas?
The single most important prognostic factor in
uterine carcinosarcoma survival is stage at diag-
nosis. There are no differences in survival be-
tween tumors with homologous or heterologous
sarcomatous elements. Other features that are
prognostic in addition to stage are size of tu-
mor (�5 cm = worse prognosis) and depth of
myometrial invasion. Prognosis is also worse in
patients where the carcinomatous element is
serous or clear cell.9 Lymphovascular space in-
vasion (LVSI) was also found to be a prognostic
indicator. In one study, patients with positive
versus negative LVSI were noted to have 5-year
survival rates of 50% and 27%, respectively.
Curiously, histology, mitotic index, and tumor
grade of the sarcomatous component were not
associated with significant survival differences.27

Following surgery, adjuvant therapies might
be considered. Pelvic radiation, extended field ra-
diation (to include the para-aortic lymphnodes),
and systemic chemotherapy have all been evalu-
ated. Given the poor prognosis of patients with
metastatic disease or other high-risk features,
one is tempted to offer some sort of adjuvant
therapy. To date, however, adjuvant therapy has
not been shown to be of survival benefit. There-
fore, patients should be encouraged to participate
in clinical trials.

Clinical Scenario 3

A 45-year-old undergoes vaginal hysterectomy
for “fibroid uterus.” Normal ovaries are left in
situ. Final pathology describes an invasive en-
dometrial stromal sarcoma with histologically
negative margins.

What further surgical therapy is
advised? Should the patient have
comprehensive surgical staging?
Comprehensive surgical staging may be more im-
portant for patients with undifferentiated ESS

and of no value to those with low-grade ESS.
The incidence of positive pelvic lymph nodes in
one study is greater for undifferentiated disease
than low grade disease (18% versus 9%); the
incidence of para-aortic lymph nodes in undif-
ferentiated disease versus low-grade disease is
15% versus 0%, respectively.28 While cytoreduc-
tive surgery (debulking) has been shown to be
prognostic in epithelial ovarian cancer and high-
grade endometrial adenocarcinomas, the role of
cytoreductive surgery in ESS has not been es-
tablished. The removal of large-volume disease
may be helpful for palliation of symptoms such
as bowel obstruction or bleeding.

Should the ovaries be removed?
Removal of ovarian tissue in either presumed
or confirmed early-stage low-grade ESS has not
been shown to be of benefit. Li and colleagues
showed that in stage I low-grade ESS, reten-
tion of ovarian tissue did not impact survival.29,30

Therefore, removal of the ovaries should be
part of the informed consent process, particu-
larly in premenopausal women. In contrast, pa-
tients with undifferentiated ESS should have
both ovaries removed, especially in cases of
receptor-positive disease.

What would management be if
“endolymphatic stromal myosis”
were diagnosed, with invasion into
vessels at margins of the specimen?
Endolymphatic stromal myosis is an older
nomenclature used to describe what is now
called a “low-grade endometrial stromal sar-
coma.” The term was first used to describe a tu-
mor with less than 10 mitoses per 10 high-power
fields and frequently with less than 5 mitoses per
10 high-power fields. They were also described
to have a more protracted clinical course.31 While
this term was ubiquitous in the past, it has largely
been replaced by the diagnosis of “low-grade en-
dometrial stromal sarcoma.”

ESS expresses estrogen and progesterone re-
ceptors in over half of specimens studied. The
presence or absence of steroid receptors does not
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seem to affect prognosis or survival. In a study
of 60 patients, estrogen receptors were present
in 48% of cases; progesterone receptors were
present in 30% of cases. Less than 1% of recur-
rences showed any response to subsequent hor-
monal therapy.32 Soper and others have noted
there is no survival benefit with the presence of
hormone receptors in ESS.33,34

Treatment of persistent or recurrent disease
with hormonal therapy has yielded mixed re-
sults. Nonetheless, treatment with megestrol ac-
etate has been a widely accepted adjuvant ther-
apy with relatively few side effects. Tamoxifen
has also been used as adjuvant treatment and
there are reports of the use of gonadotropin-
releasing hormone (GnRH) analogs or aromatase
inhibitors. While the doses for treatment are not
universal, a reasonable starting dose of Megace is
40 mg twice daily and increasing to 160 mg per
day, if tolerated. Duration of therapy can either
be for 5 years or indefinitely.35,36

Pathology notes

Pathology reports for endometrial stromal
tumors should include tumor type, mitotic
count, description of growth pattern (infiltra-
tive/circumscribed), presence/absence of lympho-
vascular space invasion, extent of myometrial
involvement, presence/absence of extra-uterine
spread, and stage. Patients with tumor confined
to the uterus have an excellent prognosis. There
are no reliable histopathologic features to predict

which patients with stage I low-grade endome-
trial stromal sarcoma will develop recurrence.
Low-grade endometrial stromal sarcomas often
express progesterone receptor, which can be eval-
uated by the pathologist for potential hormonal
therapy. Undifferentiated uterine sarcoma should
be considered an aggressive neoplasm with con-
sideration of adjuvant therapy for both local and
systemic control following surgery.

Clinical Scenario 4

A 38-year-old undergoes an exploratory laparo-
tomy for a 34 weeks–size fibroid uterus. At
surgery, a 15-cm “fibroid” derives its blood sup-
ply from the mid-omentum, with no attachment
to the uterus.

What are the clinical and
histologic features of parasitic
leiomyomas, leiomyomatosis
peritonalis disseminata, and
intravenous leiomyomatosis?

Parasitic leiomyoma
Parasitic leiomyoma is a phenomenon in which
a leiomyoma (typically subserosal or peduncu-
lated) comes in contact with the adjacent peri-
toneum and eventually migrates away and be-
comes detached from the uterine corpus. The re-
sultant tumor is solitary, with the blood supply
coming from the parietal peritoneum. There are
also case reports of parasitic leiomyomas arising
from previous myomectomy or after morcella-
tion from supracervical hysterectomy.22,37 Histo-
logically, the tumors are similar to leiomyomas
and lack any cytologic atypia or necrosis. The
treatment of these tumors consists of surgical re-
section.

Leiomyomatosis peritonalis
disseminata
Leiomyomatosis peritonealis disseminata (LPD)
is extremely rare disease that on imaging studies
appears similar to diffuse carcinomatosis. Grossly
the lesions may be located on virtually any ab-
dominopelvic organ such as the small intestine,
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Figure 6.6 Leiomyomatosis peritonealis disseminata
involving the pelvic peritoneum and broad ligament.

uterus, fallopian tubes, mesentery, parietal peri-
toneum, and ovaries (Fig. 6.6). Histologically the
lesions lack cellular atypia or mitoses, and the
cells appear arranged in a fashion similar to those
seen in leiomyomas.38 The tumors are found in
women of reproductive age, during pregnancy,
and in women with a history of prolonged use
of oral contraceptives. There are also case re-
ports of LPD found in postmenopausal women
who had previous hysterectomies.39 The masses
are benign; however, there are rare cases of ma-
lignant transformation, particularly with recur-
rences. The etiology of LPD is unknown but the
cells are thought to originate in the submesothe-
lial mesenchymal cells of the subperitoneal mes-
enchyme. There are no formal treatment guide-
lines but patients are often treated with some
form of hormonal agent such as GnRH analogs,
megestrol acetate, and danazol. In a study of 11
patients with LPD, 10 were estrogen and proges-
terone receptor positive, justifying the use of hor-
monal treatments.40

Intravenous leiomyomatosis
Intravenous leiomyomatosis (IVL) is defined as
the presence of benign smooth muscle tissue in
the systemic vasculature either within or outside
a leiomyoma. In 30% of cases, the tumor may
be outside the pelvis and reach the heart via the
inferior vena cava. These tumors typically have
� 5 mitoses per 10 high-power field. The pres-

ence of morphologically benign smooth mus-
cle tumor within solid organs excludes IVL
and raises the possibility of benign metastasiz-
ing leiomyoma. Histologically, the intravascu-
lar tissues have worm-like collections of tumor.
Clinically, the uterus is usually enlarged and
replaced by multiple myomatous masses. The
recommended management for IVL is complete
resection of the intravenous tumor in addi-
tion to total hysterectomy and bilateral salpingo-
ophorectomy. Preoperative consultation with
cardiothoracic surgery is important for planning
of possible cardiac bypass if necessary for in-
travascular or intracardiac surgery.22,41

Clinical Scenario 5

A patient with a past history of a hysterectomy
for uterine fibroids is found to have multiple solid
pulmonary nodules. Figure 6.7 shows the find-
ings on CT scan. The cytopathology report from
a fine-needle aspiration biopsy is “fibrous tissue.”

If this patient subsequently
undergoes VATs resection of
multiple pulmonary “benign”
leiomyomas, what is the preferred
management?
Benign metastasizing leiomyomatosis (BML) is
a rare disorder that is typically found in peri-
menopausal women. It is regarded as the result
of a monoclonal neoplasm that has undergone
hematogenous spread. The disease is character-
ized by benign-appearing smooth muscle nor-
mally present in uterine leiomyomas. The tu-
mors may spread to distant sites, most commonly
the lung. Other sites of disease include retroperi-
toneal and mediastinal lymph nodes. The diag-
nosis of BML is made only when the diagnosis
of leiomyosarcoma has been excluded. The tu-
mors may be estrogen and progesterone receptor
positive, often shrink with pregnancy, and stop
growing after menopause or oophorectomy. As
a result, BML is typically treated with hormonal
agents.22 In patients with a large pulmonary
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Figure 6.7 Chest CT image showing intrathoracic benign metastasizing leiomyomatosis.

tumor burden, parenchymal-sparing surgical ex-
cision is reasonable. Often, however, the size or
number of lesions precludes aggressive surgical
management.

Receptor studies in BML indicate that these
tumors may be hormonally induced hyperplas-
tic lesions. Removal of endogenous sex hormone
production can be achieved via bilateral salpingo-
oophorectomy, low-dose pelvic (ovarian) radia-
tion, or using cytotoxic chemotherapy for a short
course. GnRH analogs can also be used for the
purposes of reversible chemical castration. Re-
duction of endogenous gonadotropins leads to a
decrease in endogenous steroid production and
secretion. The use of progesterone and estrogen
receptor modulators has been justified by the fact
that most case reports described in the litera-
ture confer a 90% to 95% estrogen and/or pro-
gesterone receptor presence. Megestrol acetate is
commonly used, at a starting dose of 40 mg twice
daily and increasing the dose to 160 mg daily
if tolerated. Progesterone treatment is effective

in treating the disease as well as preventing re-
currences. Aromatase inhibitors may also be ef-
fective in treating BML by blocking sex steroid
synthesis.42
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Background

Cancer develops as a result of genetic mutations
that alter the normal mechanisms of cellular pop-
ulation control. This is usually due to a series
of mutations in several different genes, which
ultimately disrupts the processes of proliferation,
apoptosis (cell death), or senescence (aging). These
mutations may be inherited or acquired. Acquired
mutations can result from carcinogenic exposures,
or may occur endogenously due to intracellular
mutagenic events.

The risk of most cancers increases with time (age)
due to accumulating genetic damage over a per-
son’s lifetime. It is thought that at least three to
six genetic mutations may be needed for a cell to
undergo malignant transformation. While the ma-
jority of cancers are due to sporadic or acquired
mutations, a significant minority of cancers result
from inherited mutations. Characteristic features of
a family with an inherited mutation include young
age at onset, multiple affected family members with

clusters of specific malignancies, and individuals
with more than one primary malignancy. While
many rare hereditary cancer syndromes have been
identified, the most common mutations predis-
pose affected individuals to breast/ovarian cancer
(BRCA 1 and BRCA 2), colon/endometrial cancer
(MSH2 and MLH1), and melanoma.1

Genes asociated with developing
cancer

Three main classes of genes have been linked
to the development of cancer: oncogenes, tumor
suppressor genes, and mismatch repair genes. Al-
though all of them occur relatively frequently, tu-
mor suppressor genes have been those most asso-
ciated with hereditary cancer syndromes, followed
by DNA repair genes and oncogenes. Oncogenes,
which are expressed as a dominant allele, encode
proteins that promote cell growth in an uncon-
trolled fashion, thereby increasing the malignant
transformation of cells. The nonmutated version
of the gene, called a proto-oncogene, carries the
code for proteins involved in various aspects of nor-
mal cell replication. The proto-oncogene can be
transformed into an oncogene via amplification
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and overexpression, a point mutation, or by
translocation and exposure to a promoter sequence
that results in overexpression. HER-2/neu is an ex-
ample of an oncogene that is found in a variety of
cancers, but it has clinical relevance primarily in
breast cancer.1

Tumor suppressor genes are recessive genes that
encode factors that inhibit cell growth by inhibiting
cellular division, initiating apoptosis (cell death) or
promoting DNA repair. Loss of both alleles is nec-
essary to promote malignant transformation. The
“two-hit” mechanism applies to both inherited and
acquired cancers. In hereditary cancers, one mu-
tated allele may be inherited and the second ac-
quired over time, while in sporadic cancers, both
mutations are acquired. Similarly to oncogenes, tu-
mor suppressor genes may be mutated by point
mutations and deletions or additions of nucleotides.
Examples of tumor suppressor genes include p53,
p16, and the retinoblastoma (Rb) gene.1

Mismatch repair genes correct DNA damage that
occurs during normal DNA replication. A malfunc-
tion in one of these genes can result in a buildup
of errors, some of which may ultimately affect
the genes involved in cell regulation. Some inher-
ited cancers are a result of germline mutations in
mismatch repair genes. One example is hereditary
nonpolyposis colorectal cancer (HNPCC), which
causes an increased risk of colorectal and endome-
trial cancer, in addition to several other cancers of
the gastrointestinal (gastric and biliary) and repro-
ductive tracts, including ovarian cancer.2

Genetics underlying gynecologic
malignancies

Ovarian cancer
Among women in the United States, ovarian can-
cer is the eighth most prevalent cancer and the
fifth leading cause of death from cancer. Approx-
imately 12% of women with invasive ovarian can-
cer have an underlying BRCA1 or BRCA2 mu-
tation. Women who carry a BRCA mutation are
at a greatly increased risk for breast and ovarian
cancer and at a moderately elevated risk of fal-
lopian tube and primary peritoneal cancer. Patho-

logic types are similar to those women who are
not BRCA carriers, except for low malignant poten-
tial and mucinous tumors, which are uncommon
in BRCA mutation carriers. At the time of presen-
tation, most tumors are stage III or IV, but early-
stage ovarian and tubal cancers are being detected
with increasing frequency with the use of screening
methods and at the time of prophylactic salpingo-
oophorectomy. In BRCA1 carriers, malignancy
may originate in the fallopian tube or multifocal
sites.3

BRCA testing may be offered to all women, or
their first-degree female relatives, diagnosed with
invasive, nonmucinous, epithelial ovarian cancer.
Testing is generally recommended when the family
pedigree suggests at least a 10% probability of find-
ing a mutation. This correlates with two first- or
second-degree family members with either ovarian
cancer at any age or premenopausal breast cancer
(age �50). Complete gene sequencing is the most
accurate way to test for BRCA1 and BRCA2, but
this is expensive and time consuming. Therefore,
testing should first be performed on the affected pa-
tient, and only then, if positive, offered to her un-
affected female relatives. In this fashion, the other
family members can be tested for the specific muta-
tion, thereby lowering the cost of testing. However,
an unaffected relative may be tested if there are no
living affected family members.3

Fallopian tube cancer
Primary cancer of the fallopian tube is extremely
rare, but is more prevalent among BRCA muta-
tion carriers. One population-based study found
that 16% of women with fallopian tube cancer
were BRCA positive, 11% for BRCA1 and 5% for
BRCA2.4 Additionally, occult malignancies may be
present, often multifocally, in the fallopian tube at
the time of prophylactic salpingo-oophorectomy.
This underscores the importance of removing the
entire fallopian tube when performing a prophy-
lactic salpingo-oophorectomy.3

Endometrial cancer
Endometrial cancer can be divided into two broad
categories, which have different clinical and bio-
logic behavior. Type I endometrial cancer is related
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to prolonged, unopposed estrogen exposure, is typ-
ically associated with complex atypical hyperplasia,
and is generally early-stage, low-grade, and has a
lower mortality rate. Type II cancers are of a non-
endometrioid histology, generally papillary serous
or clear cell, are rarely estrogen dependent, and
are more aggressive, with a higher risk of distant
metastases and a poorer outcome.1

While all cancers are a result of some form
of genetic alteration, 5% of endometrial cancers
arise in the setting of hereditary nonpolyposis
colorectal cancer syndrome (HNPCC). HNPCC is
characterized by a loss of mismatch repair genes,
which results in an increase in mutations found
in repetitive DNA sequences, called microsatellites.
The term “microsatellite instability” describes these
accumulated mutations in microsatellite sequences.
Women with HNPCC have been reported to have
a 42% to 60% risk of endometrial cancer, usually
type I, and a 40% to 60% lifetime risk of colon
cancer.5 In women with both types of cancer,
endometrial cancer presents first in approximately
half. Women with HNPCC also have an increased
risk of ovarian cancer, approximately 5% to 12%,
with a mean age at diagnosis in the early 40s. These
cancers have a better prognosis, with a lower grade
and earlier stage than sporadic ovarian cancers,
and 20% are diagnosed with a synchronous en-
dometrial cancer.1 Genetic testing is recommended
for women with family histories suggesting of
HNPCC. The gold standard for testing is mutational
analysis of the MSH2 and MLH1 genes.
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Figure 7.1 Hereditary breast and
ovarian cancer perdigree. The star
designates the patient described in the
clinical scenario. M denotes the family
members who have tested positive for
BRCA1 and the solid circles represent
those who have a cancer diagonis. The
type of cancer and age at diagonis is
indicated to the left, and slashes
represent deaths from cancer. WT
indicates negative testing for BRCA1
mutation.

Sporadic endometrial cancers have been asso-
ciated with inactivation of the tumor suppressor
genes PTEN and p53. PTEN (chromosome 10q) mu-
tations are the most commonly identified muta-
tion, found in 30% to 50% of endometrial cancers.
They are associated with endometrioid histology,
early stage, and higher survival.6 Conversely, p53
mutations, which are found in 20% of endome-
trial cancers, are typically associated with non-
endometrioid tumors (papillary serous and clear
cell), and higher grade and stage tumors.7 In ad-
dition to tumor suppressor genes, oncogenes have
also been implicated in the development of en-
dometrial cancer. Her-2/neu, which is most com-
monly associated with breast cancer, has been
noted to occur in 10% to 15% of endometrial can-
cers. These malignancies are also more often papil-
lary serous, of advanced stage, and associated with
a poor prognosis.8 The majority of these mutations
are found only in tumor cells and are not germline
mutations, which precludes genetic testing of unaf-
fected individuals.

Clinical Scenario 1

A 22-year-old nulliparous white female seeks
your consultation. Her mother has just died of
advanced ovarian cancer at age 42. In addi-
tion, she has two maternal aunts who have had
breast cancer and are survivors (Figure 7.1). Her
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maternal grandmother died of premenopausal
breast cancer at age 40. The patient has a younger
brother and a sister who are healthy. Her mother
and her mother’s sisters have all tested positive
for BRCA1, but the patient and her siblings have
not been tested. There is no Ashekenazi Jewish
heritage on either the maternal or paternal side
of the family and no significant cancer history on
her father’s side. She would like to know her risk
of carrying a mutation.

BRCA1 and 2 mutations are inherited by an
autosomal dominant pattern, though there are
varying degrees of penetrance. The genetic mu-
tation may be inherited from either the maternal
or paternal side of the family tree. In the gen-
eral population, BRCA mutations are carried by
less than 0.1%.9 This rate varies greatly depend-
ing on ethnic background, with the highest car-
rier rate of 2% seen in women of Ashkenazi Jew-
ish descent.10 With this patient’s mother having
a known mutation and no significant history on
her paternal side, her risk of inheriting a BRCA1
mutation is 50%.

For this patient, what would the
benefit of her undergoing genetic
testing? What is her cancer risk
should her testing be positive?
The benefit of testing would primarily be for
cancer risk assessment and to allow the patient
to make decisions regarding surveillance and
prophylactic surgery if she were to test positive.
A negative test would provide reassurance and
allow her to receive routine screening. On the
other hand, negative genetic testing does not
completely exclude the possibility that the pa-
tient might develop breast or ovarian cancer. Un-
fortunately, misunderstanding by patients and
some physicians has led to a false sense of
reassurance in women who test negative for
BRCA1/2. A possible negative consequence of
testing is the potential for discrimination by med-
ical insurers in the event of a positive test. How-
ever, there is currently little evidence of any
widespread discriminatory practices based on ge-
netic testing results.11 “Survivor’s guilt” com-
monly experienced by women who are nega-
tive for the mutation but have affected releatives,

may require counseling and support of the unaf-
fected woman.

Women with BRCA1 or 2 mutations have a
50% to 85% lifetime risk of breast cancer, with
some breast cancers diagnosed before the age of
30. BRCA1 is associated with a 30% to 40%
ovarian cancer risk and BRCA2 with a 15% to
25% risk. In contrast, the baseline risk for spo-
radic breast cancer is 11% and for sporadic ovar-
ian cancer is 1.6%. BRCA1 carriers are diagnosed
with ovarian cancer at age 51, on average, com-
pared with 57.5 years for BRCA2 carriers. Af-
ter age 35, the risk of contracting ovarian can-
cer for BRCA1 carriers is 1% per year, compared
with BRCA2 carriers, who are rarely diagnosed
prior to age 50. Conflicting data exist regard-
ing whether BRCA mutations increase the risk of
endometrial cancer, but to date there is not an es-
tablished association.1 BRCA mutations also in-
crease the risk of fallopian tube and primary peri-
toneal cancer. Up to one-third of patients with
primary peritoneal cancer have also been found
to harbor BRCA mutations.1

Men who carry a BRCA mutation are at in-
creased risk for breast and prostate cancer, and
may have a slightly higher risk of pancreatic and
colon cancer. Unlike female carriers, male breast
cancer is more common with a BRCA2 mutation.
The lifetime risk of breast cancer is 0.2% to 2.8%
in male BRCA1 carriers and 3% to 12% in male
BRCA2 carriers. In contrast, the risk of sporadic
male breast cancer is 0.1%. Male BRCA2 carri-
ers also have a 35% to 40% risk of developing
prostate cancer.12

If this patient’s testing were negative, she
would carry the baseline lifetime risks for breast
and ovarian cancer.

What screening progam should this
22-year-old nulligravid female
follow if she tests positive for a
high-risk BRCA1 or BRCA2
mutation? What are the
recommendations regarding
prophylactic surgery?
The National Comprehensive Cancer Network
(NCCN) recommends clinical breast exams at
6-month intervals with annual mammograms
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starting at age 25. NCCN guidelines for ovarian
cancer screening include transvaginal ultrasound
and CA-125 measurements every 6 months start-
ing at age 35, or 5 to 10 years prior to the earli-
est age of first diagnosis of ovarian cancer in a
relative.13 Despite these guidelines, we recognize
that there is no evidence that screening will re-
sult in early detection or improved survival from
ovarian cancer.

Options and timing of prophylactic mastec-
tomy and salpingo-oophorectomy should be
discussed, with the inclusion of a genetic
counselor and possibly a surgical oncologist/
gynecologic oncologist. Risk-reducing salpingo-
oophorectomy is recommended at age 35 to 40
or on completion of child-bearing, but may be
individualized based on the earliest age of on-
set of ovarian cancer in the family.13 Use of oral
contraceptives may also reduce ovarian cancer
risk if the patient’s reproductive wishes are un-
certain. However, oral contraceptives have been
suggested to increase the risk of breast cancer in
BRCA mutation carriers, so this decision must be
individualized.14

Clinical Scenario 2

A 36-year-old has a family history of a maternal
grandmother with colon cancer, a maternal first
cousin with endometrial cancer, and a paternal
aunt with premenopausal breast cancer.

Is this woman at an increased
risk for cancer, and if so, should
she see a genetic counselor?

High risk for breast/ovarian cancer
The NCCN has developed criteria to identify
women at risk for harboring a genetic predispo-
sition for breast or ovarian cancer, and for whom
referral to a geneticist is recommended. The cri-
teria include early-onset or multifocal breast can-
cer, breast cancer clustered with other primary
cancers, a family member with a known muta-
tion, any male relative with breast cancer, any

first-degree relative with ovarian, fallopian tube,
or primary peritoneal cancer, and certain high-
risk groups such as women of Ashekenazi Jewish
descent and breast or ovarian cancer at any age.13

Women who meet these criteria should be
evaluated by a genetic counselor in order to de-
cide whether BRCA testing should be under-
taken and who should be tested. A full fam-
ily history including at least three generations
should be obtained, as well as pathologic con-
firmation of cancer diagnoses in affected family
members. Further discussions regarding surveil-
lance or prophylactic surgery would be held de-
pending on whether the individual elected for
testing and, if so, the results of the test.

High risk for endometrial cancer
Endometrial cancer is the most common gyne-
cologic cancer, affecting over 40,000 women in
the United States each year. Approximately 5%
of cases are due to hereditary factors, and of
those, the majority are associated with HNPCC.
HNPCC is transmitted in an autosomal dominant
pattern and is characterized by defective DNA
mismatch repair genes. The lifetime risk of en-
dometrial cancer in HNPCC patients is in the
range of 40% to 60%, with a 5% to 15% risk of
ovarian cancer.15,16 Endometrial cancer presents
earlier in patients with HNPCC, with mean age
at the time of diagnosis in the early 40s, com-
pared with the early 60s in sporadic endometrial
cancer. The stage and histology as well as the
prognosis are similar for HPNCC-associated and
sporadic endometrial cancer. HNPCC-associated
ovarian cancer also presents in the early 40s.
The stage and grade are generally more favorable
than in sporadic cases, and 20% are diagnosed
with a synchronous endometrial cancer.1

No guidelines currently exist on endometrial
cancer surveillance and management recom-
mendations for women with HNPCC, although
annual ultrasonographic measurement of the en-
dometrial stripe thickness has been proposed.
Colon cancer screening recommendations have
been put forth by the NCCN and are reviewed
later in this chapter. While no data exist to
support prophylactic hysterectomy, there have
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been no documented failures of hysterectomy in
preventing endometrial cancer. Given the high
incidence in these patients, hysterectomy with
bilateral salpingo-oophorectomy should be con-
sidered as a preventive measure, especially if
child-bearing has been completed.3

Ninety-five percent of endometrial cancers
are sporadic, and many of these are related to
unopposed estrogen exposure. Three-quarters of
women with endometrial cancer have type I can-
cer, which tends to be endometrioid histology,
low grade, estrogen dependent (ER/PR positive),
and has a relatively good prognosis. Risk factors
include obesity (� 50 lbs overweight) and
exogenous unopposed estrogen use, both of
which increase the risk of endometrial cancer
by 10-fold. Tamoxifen use is also associated with
a 10% increase in endometrial cancer risk over
baseline. Reproductive risk factors include nul-
liparity, early menarche, and late menopause.
Despite identification of these risk factors, no
screening recommendations currently exist for
sporadic endometrial cancer.17

Clinical Scenario 3

A 44-year-old comes in for her annual exam. She
reports that she has just been diagnosed with
a hyperplasic colonic polyp. She underwent a
colonoscopy because her father was recently di-
agnosed with colon cancer at the age of 75. She
knows that one of his sisters had endometrial
cancer and his first cousin also had colon can-
cer. She wonders if she is at any increased risk
for cancer as all the cancers in the family are on
her “father’s side.”

Given that the paternal side of her
family tree appears to harbor the
high-risk factors, is this patient at
increased risk, and should she be
evaluated by a genetic counselor?
HNPCC is transmitted in an autosomal dominant
manner and accounts for 2% to 3% of all col-
orectal adenocarcinomas.18,19 As previously dis-

cussed, HNPCC is caused by a defect in DNA mis-
match repair genes and may be inherited from
the maternal or paternal side. In addition to an
increased risk of endometrial cancer, this defect
results in a 40% to 60% risk of colon cancer. The
diagnosis of colon cancer is made at a mean age
of 48 years, but can be seen in the early 20s. Al-
most three-fourths of lesions are proximal to the
splenic flexure and 10% will be diagnosed with
synchronous or metachronous tumors.20

HNPCC was historically divided into Lynch
syndrome I, which was hereditary site-specific
colon cancer, and Lynch syndrome II, which was
characterized by a high risk of extracolonic tu-
mors, most commonly endometrial cancer. How-
ever, the lines between the two types are becom-
ing blurred as more data are gathered on families
with these genetic alterations.

The Amsterdam and Bethesda criteria have
been developed to identify families who should
be offered genetic testing. In general, families
with multiple members affected by early-onset
colon or endometrial cancer, or other HNPCC-
associated cancers such as ovarian, gastric, hep-
atobiliary, small bowel, or transitional cell carci-
nomas, should be seen by a geneticist for further
evaluation.

After seeing a genetic counselor and undergoing testing,
she found out that she does carry a mutation of MSH2.

How is testing for HNPCC
performed? What type of screening
should she have for colon cancer?
Would you recommend routine
endometrial biopsy?
The mismatch repair (MMR) genes that are most
commonly associated with HNPCC are MLH1,
MSH2, MSH6, and PMS2. Testing for germline
mutations in these genes can identify unaffected
carriers. Affected individuals are tested first by
performing microsatellite instability or immuno-
histochemical analysis on a colon cancer speci-
men to detect the protein expression of the MMR
genes. Non-affected individuals who meet crite-
ria for testing may have blood drawn for genetic
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testing (similar to BRCA1 and BRCA2 testing).
Lack of protein expression denotes a mutation
in that particular gene. False-negative rates range
from 5% to 10%.21

Women with HNPCC syndrome should un-
dergo colonoscopy between the ages of 20 to
25, or 10 years before the youngest relative at
the time of diagnosis, according to NCCN guide-
lines. This should be repeated at 1- to 2-year in-
tervals. While consideration can be given to an-
nual endometrial evaluations with ultrasound or
biopsy, no data exist to suggest that this reduces
the risk of developing cancer. However, any
clinically abnormal bleeding should be promptly
investigated.22

Clinical Scenario 4

A 25-year-old gravida 2, para 2 was recently
tested and is positive for a BRCA1 mutation. She
and her husband may want more children.

What type of screening would you
recommend until she is ready to
have prophylactic (risk-reducing)
surgery?
In women with BRCA1 or 2 mutations who
do not undergo prophylactic mastectomy or
salpingo-oophorectomy, close surveillance is
recommended. The NCCN guidelines for breast
cancer surveillance in BRCA-positive women in-
clude breast self-exam starting at age 18, clini-
cal breast exam every 6 months starting at age
25, and annual mammogram or breast MRI start-
ing at age 25, or earlier based on the earliest
age of onset in a relative. Ovarian cancer surveil-
lance recommendations include transvaginal ul-
trasound and CA-125 measurements at 6-month
intervals starting at age 35, or 5 to 10 years be-
fore the age at which the youngest affected rela-
tive was diagnosed.13 Close surveillance has not
been found to impact mortality, and no data ex-
ist to show that 6-month intervals are superior
to more or less frequent monitoring. However,
given the high cancer incidence associated with
these mutations, an elevated level of suspicion

and a low threshold for further evaluation seem
advisable. An exciting field of study in the quest
for improved screening strategies is that of pro-
teomics. Proteomics is the evaluation of multiple
serum protein markers to determine differences
in protein patterns that can differentiate benign
from malignant disease. There have been several
promising studies, but this field requires valida-
tion in larger trials before being introduced into
widespread clinical use.

Clinical Scenario 5

A 35-year-old with a family history concerning
for a genetic predisposition for ovarian and breast
cancer comes to your office. She is not sure if she
wants to undergo testing as she fears losing her
insurance.

She wants to know what the
guidelines are for recommending
prophylactic surgery to decrease
her risk. What is your advice?
The Society of Surgical Oncology developed a
position statement on potential indications for
bilateral prophylactic mastectomies in patients
without a cancer diagnosis. Individuals with
BRCA mutations or other genetic susceptibility
for breast cancer, strong family history with neg-
ative genetic testing, or histologic diagnosis such
as atypical hyperplasia or lobular carcinoma-
in-situ were considered candidates for surgery.
Treatment decisions should be made using a mul-
tidisciplinary team approach, with consideration
for patient age and full discussion of other risk-
reduction options.22

Guidelines put forth by the Society of Gy-
necologic Oncologists in 2005 give recom-
mendations on appropriate candidates for pro-
phylactic salpingo-oophorectomy and optimal
timing. Any woman with a known BRCA mu-
tation should be offered prophylactic salpingo-
oophorectomy, with management individualized
for women with a highly suggestive family his-
tory who have not undergone testing or who
have had negative testing. Women with BRCA1
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mutations should be offered surgery after the
completion of child-bearing, and are advised to
undergo salpingo-oophorectomy by no later than
the early 40s. Women with BRCA2 mutations
have a 2% to 3% risk of ovarian cancer by age
50, but earlier salpingo-oophorectomy will re-
duce the risk of breast cancer, which approaches
26% to 34% by age 50. Therefore, women
with BRCA2 mutations should likewise be of-
fered salpingo-oophorectomy at the completion
of child-bearing or by her early 40s in order to
benefit from the reduction in both breast and
ovarian cancer risks.23

No formal guidelines exist to recommend
hysterectomy and salpingo-oophorectomy for
women with HNPCC. However, consideration of
laparoscopic salpingo-oophorectomy at the com-
pletion of child-bearing or by age 35 has been
suggested by the National Institutes of Health
(NIH) and the American College of Obstetricians
and Gynecologists (ACOG).24

She undergoes genetic testing and she is a
BRCA1 mutation carrier. She is considering
prophylactic mastectomy and salpingo-oophorectomy.

How do you advise her?
Although it is not possible to eliminate the
risk of developing breast cancer, prophylactic
mastectomy will reduce the incidence by 90%
in BRCA mutation carriers.22,25 However, with
careful surveillance, it is possible to detect early
breast cancer more readily than early ovarian
cancer. For many women, this makes surveil-
lance a more attractive option than prophy-
lactic mastectomy. Drawbacks include both the
physical and psychological consequences of the
surgery. Advancements in surgical techniques
have allowed women a wide range of options re-
garding the timing and type of breast reconstruc-
tion, with less disfigurement than women treated
with older surgical techniques. Even so, a thor-
ough evaluation and counseling by a multidisci-
plinary team, including surgical oncologists, ge-
neticists, counselors, and medical oncologists, is
recommended.

The benefits of prophylactic salpingo-
oophorectomy are twofold: reduction in ovarian
cancer risk and, by reducing estrogen levels,
an attendant reduction in breast cancer risk.
Additionally, it is a low-risk procedure that can
usually be performed laparoscopically in an
outpatient setting.

Prophylactic salpingo-oophorectomy per-
formed before menopause has been shown to
lower subsequent breast cancer risk by almost
50%. Salpingo-oophorectomies performed on
women under age 40 were associated with a
greater reduction in breast cancer than surgeries
performed on women who were closer to age
50. Use of hormone replacement therapy did
not negate the reduction in risk.26 Additionally,
salpingo-oophorectomy reduces the risk of
ovarian or primary peritoneal cancer by 96%,
but continued surveillance of these women is
still recommended. Microscopic ovarian and
fallopian tube cancers have been found in 2%
to 10% of women undergoing prophylactic
salpingo-oophorectomy, underscoring the need
for careful and systematic pathologic examina-
tion of these specimens.23 At the time of surgery,
the surgeon should alert the pathologist to the
patient’s diagnosis (BRCA1, BRCA2, etc.), so
that appropriate serial sectioning and processing
of the ovary and fallopian tube can be conducted
(see “Pathology Notes”).

The surgical risks of salpingo-oophorectomy
are low, but premenopausal women may suf-
fer significant vasomotor symptoms from surgi-
cal menopause. Low-dose estrogen-replacement
therapy can be used safely until around age 50,
with no increase in breast or ovarian cancer
risk.26 Bone density should be monitored, es-
pecially in women at risk for osteoporosis, and
in the absence of vasomotor symptoms, bisphos-
phonates can be used to prevent bone loss.

Would you recommend that
she have a hysterectomy at the
time of her prophylactic
salpingo-oophorectomy?
Hysterectomy at the time of prophylactic
oophorectomy is an individualized patient
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decision. If the patient has other indications for
hysterectomy, such as symptomatic fibroids or
dysfunctional bleeding, then performing a hys-
terectomy at the time of salpingo-oophorectomy
is reasonable. In women who are planning to
take tamoxifen for chemoprevention, there is a
significant risk of developing endometrial polyps
and a 10% increase in the risk of endometrial
cancer over baseline.27 In this setting, hysterec-
tomy may also be considered. Drawbacks of
hysterectomy are increased time of surgery and
increased risk of complications. In the absence
of a discrete indication for hysterectomy, it is
unnecessary to remove the uterus. However,
the tube and ovary should be removed in their
entirety (see Box 1). While the short interstitial
portion of the fallopian tube is not removed
completely during a salpingectomy, there have
been no reported cases of fallopian tube ma-
lignancy in this region following prophylactic
salpingectomy.

Prophylactic salpingo-oophorectomy can be
performed laparoscopically depending on the
comfort level of the surgeon. Washings should
be obtained and a thorough peritoneal survey
done, with a biopsy of any suspicious lesions. If
an adequate assessment cannot be carried out
laparoscopically, then a laparotomy should be
performed. The surgeon must alert the pathol-

Box 1 Surgical steps of a prophylactic
salpingo-oophorectomy in a BRCA carrier

Obtain peritoneal washings, submit to cytopathology
Thorough inspection of pelvic and abdominal peritoneal

surfaces, diaphragm and omentum
Thorough inspection of uterus, ovaries, fallopian tubes
Enter the retroperitoneal space and identify the ureter
Isolate and divide the infundibulopelvic ligament (ovar-

ian vessels) proximally, to remove all ovarian tissue
Divide the fallopian tube at the uterine cornua and divide

the remaining mesosalpinx
Label pathology specimen to indicate BRCA mutation

status

ogist as to the patient’s genetic mutation and re-
quest special pathologic processing (see “Pathol-
ogy Notes”).

She has read that sometimes you may find a “small”

cancer at the time of prophylactic surgery, She would
like to know if her ovaries will be evaluated differently

than someone who does not have a genetic mulation.

What do the pathologists at your
institution do to avoid missing a
“small” cancer?

Pathology notes

While the majority of patients undergoing risk re-
ducing salpingo-oophorectomy (RRSO) will have
negative pathology, detailed pathologic evalua-
tion will occasionally uncover small significant
lesions. Patients with a germ-line mutation in
BRCA1 or 2 have a lifetime risk of developing
ovarian cancer ranging from 15% to 40%. The
tubal fimbria have also emerged as a site of carci-
noma origin in these patients.28 Given the lack of
effective screening methods to detect early ovar-
ian or tubal carcinoma, most patients opt for
RRSO.

From a pathology viewpoint, it is important
that these specimens are handled differently than

routine BSO specimens so as not to miss early
small carcinomas arising in the ovary or within
the fimbriated portion of the fallopian tube. If
a patient has a confirmed BRCA mutation, this
should be communicated to the pathologist on the
surgical pathology request slip.

The protocol for gross dissection of these high-
risk specimens is as follows. The ovaries are sec-
tioned in 2.0-mm intervals along the medial-
lateral plane and submitted entirely for histo-
logic evaluation. The fallopian tubes are bisected
near the fimbriated end to isolate the fimbriated
portion of the tube. The fimbriated end is then
sectioned longitudinally and combined with the
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Pathology notes (continued)

remainder of the tube sectioned in 2-mm to
3-mm intervals. Microscopic evaluation of the
fallopian tube focuses on the fimbriated tubal
epithelium, and for the ovary on the surface ep-
ithelium. When early tubal and ovarian carcino-
mas are detected in these patients, the histology

is typically high-grade with serous features. Im-
munohistochemical stains for p53 and Ki-67 are
helpful in confirming small foci of carcinoma. The
tumor foci typically show strong nuclear p53
overexpression and an increased Ki-67 index rel-
ative to adjacent nonneoplastic epithelium.
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Background

Adnexal masses arise primarily from the ovary,
fallopian tube, uterus, cervix, or from within the
broad ligament. Alternatively, they may originate
from an adjacent gastrointestinal, genitourinary, or
retroperitoneal structures. Masses may be of be-
nign or malignant etiology, or may be a site of
metastasis. Clinical decision-making and interven-
tions are greatly impacted by factors such as patient
age and risk factors, physical examination, charac-
teristics of the mass on imaging, and serum tumor
marker measurements. While the negative reper-
cussions of delaying a cancer diagnosis are appar-
ent, the harms of overly aggressive surgical inter-
vention should not be minimized. Important de-
cisions regarding whether or not to proceed with
surgery, the route of surgical approach, and the de-
cisions made in the operating room are equally im-
portant. A thorough discussion of options should
be held with the patient prior to making a manage-
ment plan.

While the lifetime risk of ovarian cancer is 1.4%
for U.S. women, up to 10% will undergo surgi-
cal intervention for an adnexal mass. Of those re-
ceiving surgery, 13% to 21% will be diagnosed
with ovarian cancer.1 The most important factor
in predicting malignancy risk is increasing age,
with nearly 70% of ovarian cancers diagnosed in
women over age 55 years.2 However, girls less than
15 years of age with an adnexal mass are also at an
increased risk of malignancy. In addition to overall
cancer risk, the prevalence of various benign and
malignant neoplasms changes with age.

Types of adnexal mass by
developmental stage

Ovarian cysts can occasionally develop during fe-
tal life due to ovarian stimulation by maternal
hormones. The cysts are follicular in origin and
usually regress by 3 to 6 months of age. Pre-
menarchal gynecologic neoplasms are rare; more
common abdominal tumors in this age group in-
clude Wilms tumors or neuroblastomas.3 Ovarian
tumors in infancy and childhood are almost exclu-
sively germ cell tumors, primarily teratomas and
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dysgerminomas, with rates of malignancy ranging
from 21% to 35%.4

During adolescence, defined as menarche
through age 19, the onset of menses may unmask
previously undiagnosed abnormalities of the
genital tract. Some of these may cause outflow
obstruction, such as vaginal agenesis or imper-
forate hymen, which can present as a pelvic or
abdominal mass. However, most adnexal masses
in this age group are self-resolving functional
cysts, which usually measure from 3 to 10 cm
in size. Germ cell tumors are the most common
neoplasm, and the majority of these are benign
cystic teratomas (dermoid). Other less common
causes of an adnexal mass in this age group include
cysts that arise from mesonephric remnants and
produce paratubal or paraovarian cysts. These are
simple and thin-walled in nature, but can grow to
a large size.3

Pelvic masses in reproductive-aged women are
usually benign. They can arise from almost any gy-
necologic structure, in addition to adjacent non-
gynecologic organs. Pregnancy-associated processes
should always be considered and can be ruled
out rapidly with a negative serum pregnancy test.
In premenopausal women, the risk of malignancy
with any adnexal mass is 6% to 11%.5 The most
common ovarian mass in women of this age group
is a functional cyst, specifically a follicular or cor-
pus luteum cyst. Other common non-neoplastic
cysts include endometriomas and multiple follic-
ular cysts associated with polycystic ovarian syn-
drome. The most common benign cystic neoplasms
are serous and mucinous cystadenomas and benign
cystic teratomas. Serous cystadenomas are more
common than mucinous, and are more often bilat-
eral (20–25% versus 5%). Other etiologies include
inflammatory or infections processes, benign solid
tumors such as Brenner tumors or fibromas, and
malignancies. These will be discussed later in the
chapter.3

Pregnant women are at the same age-related
risks for benign and malignant adnexal masses as
nonpregnant women. They are also at risk for
several neoplasms that are unique to pregnant
women; these include ectopic pregnancy, theca
lutein cysts, corpus luteum of pregnancy, and lu-

teoma. Additionally, a molar gestation may present
as a rapidly enlarging pelvic mass. These conditions
are discussed in subsequent chapters.

Though the majority of adnexal masses di-
agnosed in perimenopausal and postmenopausal
women are benign, 29% to 35% will be
malignant.5 Presence of ascites, bilaterality, and ad-
vancing age are risk factors for malignancy. Large
size is associated with a higher probability of can-
cer in this age group, as two-thirds of ovarian
masses greater than 10 cm are malignant. While
endometriomas are far more common among
reproductive-age women, 5% of cases occur in
postmenopausal women, especially those using
hormone replacement therapy. The most common
benign tumors are epithelial in origin, typically
serous, followed by germ cell and stromal tumors. It
is important to consider diverticular disease in this
age group, as 30% of women over age 60, and 65%
of women over age 85, have diverticulosis.3

Women with non-gynecologic cancers are at risk
for ovarian metastases (breast, colorectal, stom-
ach, and pancreatic cancers). Approximately 50%
to 90% of non-gynecologic ovarian metastases
arise from a primary breast or gastrointestinal
tract malignancy.6 Additionally, one in five women
with a history of nongynecologic cancer who
present with an adnexal mass will have a malig-
nancy, 60% of which are metastatic from other
primaries.7

Imaging of pelvic masses

Women with an adnexal mass should undergo
imaging, and high-frequency, gray-scale transvagi-
nal ultrasonography is the modality of choice
due to availability, tolerability, safety, and cost-
effectiveness.2 Abdominal ultrasonography should
be a standard part of the assessment of a pelvic
mass, as large masses may not be fully character-
ized transvaginally. The addition of color Doppler
to assess blood flow in and around a mass can in-
crease the sensitivity and specificity of ultrasound
in detecting a malignancy.

When using strict diagnostic criteria, ultrasonog-
raphy has a negative predictive value of up to 99%
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Figure 8.1 Ultrasound of smooth-walled simple ovarian cyst. (Image compliments of Glenn T. Yamagata, MD,
Interventional Radiologist, Greensboro Radiology PA, Greensboro, NC.)

in excluding malignancy. Ultrasound findings that
indicate a benign etiology include smooth cyst walls
(Fig. 8.1), thin septations, absence of solid compo-
nents or mural nodularity, and homogenous echo-
texture (Fig. 8.2). Endometriomas or hemorrhagic
cysts may have increased echogenicity but should

still have a smooth cyst wall (Fig. 8.3). Benign ter-
atomas have a variety of sonographic appearances,
but most have a uniformly increased echogenicity
with highly echogenic mural nodules, representing
calcifications, and fluid layering inside the cyst with
or without floating debris.8

Figure 8.2 Ultrasound of ovarian cyst with thin sepatations. (Image compliments of Glenn T. Yamagata, MD,
Interventional Radiologist, Greensboro Radiology PA, Greensboro, NC.)
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Figure 8.3 Ultrasound of hemorrhagic ovarian cyst. (Image compliments of Alice Chuang, MD, Department of
Obstetrics and Gynecology, University of North Carolina.)

Sonographic hallmarks of malignancy include
mural thickening or nodules, thick septations, and
papillary projections into the cyst cavity. Increased
blood flow within the septations or the solid ar-
eas is also concerning for cancer. Other associated
suspicious findings are ascites, cul-de-sac nod-
ules, lymphadenopathy, peritoneal implants, or hy-
dronephrosis. Increasing size generally also corre-
lates with increasing malignancy risk.8

Several ultrasound scoring systems have been
formulated in an attempt to standardize the eval-
uation of an adnexal mass. Examples include the
DePriest, Sassone, Lerner, and Ferrazzi systems,
which assign risk based on a combination of fac-
tors such as presence and character of septations,
papillary projections, and solid components, as
well as overall size. The DePriest scoring system
is shown in Table 8.1 and has been validated in

Table 8.1 Ultrasound scoring system to differentiate benign from malignant ovarian tumorsa

Morphology 0 1 2 3 4

Cyst wall structure Smooth
(< 3 mm thick)

Smooth
(> 3 mm thick)

Papillary
projection
(< 3 mm)

Papillary
projection
(≥ 3 mm)

Predominately
solid

Volume (cm3) < 10 10–50 50–200 200–500 > 500

Septum structure No septa Thin septa
(< 3 mm)

Thick septa
(3–10 mm)

Solid area
(≥ 10 mm)

Predominately
solid

a A morphology score > 5 is very suggestive of cancer (sensitivity 89%, specificity 70%, positive predictive value 46%).
From DePriest PD, van Nagell Jr JR, Gallion HH, et al. Ovarian cancer screening in asymptomatic postmenopausal women.
Gynecol Oncol. 1993;51:205–209.
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Table 8.2 Test characteristics of various diagnostic
methods in predicting ovarian malignancy

Method
Sensitivity

(%)
Specificity

(%)

Pelvic examination 45 90
CA-125 78 78
Ultrasound morphology 86–91 68–83
Doppler ultrasound 86 91
Computed tomography 90 75
Magnetic resonance imaging 91 88
Positron emission tomography 67 79

From Myers ER, Bastian LA, Havrilesky LJ, et al.
Management of Adnexal Mass. Evidence
Report/Technology Assessment no.130. AHRQ pub. no.
06-E004. Rockville, MD: Agency for Healthcare Research
and Quality; February 2006.

multi-institutional trials. A morphology index (MI)
score of 5 or more is 89% sensitive and 70% spe-
cific for ovarian cancer. The mean MI for malig-
nant ovarian tumors is 7.3 and for benign lesions is
3.3. However, the positive predictive value is 46%,
meaning that half of the masses with a score of 5 or
greater are actually benign.9

Other imaging methods such as computed
tomography (CT), magnetic resonance imaging
(MRI), and positron emission tomography (PET)
have a limited role in evaluating an adnexal mass,
as they rarely provide additional useful informa-
tion over an ultrasound (Table 8.2). However, one
or more of these modalities may be indicated in
certain situations. A CT scan of the abdomen and
pelvis is often obtained preoperatively to search for
distant metastases when ultrasound or clinical ex-
amination is highly suspicious for malignancy. A
chest CT is usually added when the chest X-ray is
abnormal. CT findings that are highly suspicious for
malignancy include ascites, omental caking, lym-
phadenopathy, peritoneal thickening or implants,
hepatic or lung metastases, and ureteral obstruc-
tion. MRI is useful in distinguishing adnexal from
uterine pathology, and assessing the size, consis-
tency, and location of leiomyomas. PET scan is not
an appropriate modality for initial evaluation of
a pelvic mass, but can have an important role in
clinical management once a malignancy has been
diagnosed.2

Tumor markers

CA-125 is a serum tumor marker that is elevated in
80% of women who present with epithelial ovar-
ian cancer. It is less predictive of early-stage dis-
ease and is normal in 50% of women with stage
I ovarian cancer.1 CA-125 is usually used in the
management of women with known ovarian can-
cer. In that circumstance, it is a good indicator of
response to chemotherapy and may also be used
to follow women who are in remission Recurrent
ovarian cancer is often suspected because of an in-
creasing CA-125 value and may precede clinical ap-
pearance of cancer by several months.

On the other hand, CA-125 has not been found
to be of use in ovarian cancer screening or in
the diagnosis of an adenxal mass. A number of
benign, inflammatory, and infectious conditions
can cause elevated CA-125 (Table 8.3). Other gy-
necologic malignancies such as serous endome-
trial cancer, fallopian tube carcinoma, and cervical
adenocarcinoma can also be associated with

Table 8.3 Benign conditions associated with an elevated
CA-125

Gynecologic causes Non-gynecologic causes

Benign ovarian cysts or
neoplasms

Pericarditis/pleuritis/peritonitis

Ovarian
hyperstimulation

Ascites/pleural effusion

Meigs’ syndrome Liver disease/cirrhosis

Adenomyosis Recent surgery

Leiomyomata Radiation therapy

Endometriosis/
endometrioma

Congestive heart failure

Pregnancy (intrauterine
or ectopic)

Renal disease

Menstruation Mesothelioma

Pelvic inflammatory
disease

Tuberculosis

Tubo-ovarian abscess Sarcoidosis

Lupus

Polyarteritis nodosa

Colitis/diverticulitis

Diabetes
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elevated CA-125. Non-gynecologic cancers that
may cause elevated CA-125 include breast, colon,
lung, and pancreatic cancer, and virtually any pri-
mary malignancy that results in widespread pleural
or peritoneal-based metastases.10 Furthermore, 1%
of healthy women will have an unexplained eleva-
tion in CA-125.11

CA-125 testing is most clinically useful in con-
junction with ultrasonographic findings in post-
menopausal women. A postmenopausal woman
with an elevated CA-125 in the setting of a sono-
graphically suspicious pelvic mass has a high risk
of malignancy. CA-125 is less accurate for predict-
ing ovarian cancer in premenopausal women, who
have a low prevalence of malignancy and a high
rate of benign conditions that are associated with
elevated CA-125. Sensitivity and specificity for can-
cer detection in premenopausal women are 50%
to 74% and 26% to 92%, respectively, while for
postmenopausal women they are 69% to 87% and
81% to 100%. The greatest difference is in posi-
tive predictive value, which is 5% to 67% in pre-
menopausal women and 73% to 100% in post-
menopausal women.12

The American College of Obstetricians and Gy-
necologists (ACOG) recommends CA-125 testing
in all postmenopausal women who present with
a pelvic mass. Testing in premenopausal women
is less clinically useful with a simple ovarian cyst
and no other associated findings, as the chance of
malignancy approaches zero. Obtaining a CA-125
level is advisable for a woman of any age who has
a complex or solid mass, a first-degree relative with
breast or ovarian cancer, or evidence of ascites or
metastatic disease.2

Carcinoembryonic antigen (CEA) is a serum
marker that is primarily used to monitor col-
orectal cancer. It is often elevated in women
with mucinous benign, malignant, and low
malignant–potential tumors, which are clini-
cally indistinguishable preoperatively from serous
neoplasms.13 Additionally, an elevated preopera-
tive CEA in the setting of a pelvic mass may indi-
cate metastatic ovarian disease from a gastrointesti-
nal primary, and should prompt endoscopic eval-
uation prior to gynecologic surgery. CEA testing
should be considered in addition to obtaining a

CA-125 level in postmenopausal women with an
adnexal mass.

Clinical Scenario 1

A 45-year-old woman presents for an annual
exam and is found to have a palpable 6-cm left
adnexal mass. She is asymptomatic and has no
family history of breast or ovarian cancer. She is
very concerned, as a close friend of hers was re-
cently diagnosed with ovarian cancer. On closer
questioning she reveals some reflux symptoms
and a 3-pound weight gain over the last 12
months. She would like to know what your as-
sessment is of her cancer risk and what are the
next steps in her evaluation.

What are common presentations
and physical findings in patients
with an adnexal mass? How do
presentations differ in those with
benign or malignant masses?
Adnexal masses may present with a wide spec-
trum of symptoms, or may be completely asymp-
tomatic. When symptoms are present, the char-
acter and timing of pain, vaginal bleeding, and
gastrointestinal or genitourinary symptoms may
provide helpful information as to the etiology.
Mid-cycle pain suggests ovulation or presence
of a follicular cyst, whereas chronic dysmenor-
rhea or dyspareunia may suggest endometriosis.
Acute, severe pain, with or without nausea and
vomiting, may indicate ovarian torsion, infarc-
tion, or hemorrhage into an ovarian mass. It may
also be associated with degenerating fibroids, or
a host of non-gynecologic etiologies. Inflamma-
tory or infectious processes may present with
pain and fever, such as ovarian torsion, degener-
ating fibroids, pelvic inflammatory disease, tubo-
ovarian abscesses, appendicitis, or diverticulitis.14

Amenorrhea should always be evaluated first
with a pregnancy test, as an ectopic pregnancy
can cause pain with or without a mass. Heavy or
painful menses can be associated with fibroids,
and hormonally active tumors may provoke pre-
pubescent or postmenopausal bleeding. While
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endometrial cancer is the most common malig-
nancy associated with postmenopausal bleeding,
fallopian tube cancer classically presents as vagi-
nal bleeding or watery “tea-colored” vaginal dis-
charge accompanied by an adnexal mass.8

Gastrointestinal symptoms of bloating, early
satiety, or nonspecific discomfort are the most
common complaints in advanced ovarian cancer,
but may also be associated with a benign mass or
a primary gastrointestinal process. Compression
of the bladder by an adjacent adnexal mass can
result in urinary frequency, urgency, and dimin-
ished bladder capacity.

The ability to evaluate the uterus and
adenexae on physical examination is highly
dependant on examiner experience and the pa-
tient’s habitus. Even among experienced exam-
iners, the pelvic examination has poor sensitiv-
ity to detect an adnexal mass in women with a
body mass index (BMI) greater than 30.15 Clin-
ical characteristics of a mass that are suspicious
for, but not diagnostic of, malignancy include ir-
regularity, nodular or solid consistency, cul-de-
sac nodularity, mass fixation or bilaterality, and
ascites. Benign etiologies that can have similar
findings include endometriosis, uterine fibroids,
and chronic pelvic infections.2

What imaging should be performed
in this case?
Ultrasound (transvaginal and abdominal) would
be our initial recommendation for the evalua-
tion of this palpable pelvic mass. The sonogra-
pher should describe the details of the mass char-
acteristics including the following characteristics:
solid versus cystic; presence and thickness of sep-
tations; solid nodules; surface excresences; and
the presence of fluid in the cul de sac. The con-
tralateral ovary and uterus should be imaged and
described. Areas of the mass that are solid may
be evaluated with color-flow Doppler. With this
information in hand, the gynecologist may use
a scoring system (such as described by De Priest
and associates,16 shown in Table 8.1).

Other imaging such as CT or MRI may be use-
ful when attempting to determine if there are
metastases in the upper abdomen or in lymph

nodes; but we would always initiate our evalu-
ation with ultrasound.

What laboratory studies should
be obtained, and how should they
be interpreted?
Initial laboratory testing should include a com-
plete blood count to evaluate for anemia or
leukocytosis, and a urine or serum beta-human
chorionic gonadotropin (�-hCG) measurement
to exclude a pregnancy-related etiology. Elevated
hCG can also indicate gestational trophoblas-
tic disease or a gem cell tumor. Assessment
of germ cell tumor markers, including �-hCG,
alpha-fetoprotein (AFP), and lactate dehydroge-
nase (LDH), is indicated when imaging shows a
solid or complex adnexal mass in an adolescent
or young woman. In a 45-year-old patient, ob-
taining germ cell tumor markers would be inap-
propriate.

If this patient has ovarian cancer, it is most
likely epithelial in origin. CA-125 and CEA
would be the two tumor markers that might be
considered useful in the evaluation of this pa-
tient. It must always be remembered that only
80% of ovarian cancers will have an elevated
CA-125 value (20% false negative), and that CA-
125 is only elevated in from 25% to 50% of stage
I ovarian cancers. Conversely, there are a host
of benign conditions that will “falsely” elevate
CA-125 (Table 8.3). Therefore, the CA-125 value
must be interpreted in the context of the patient’s
age, symptoms, and ultrasound characteristics of
the mass.

The patient’s serum CA-125 is 12 U/mL (normal is
� 35 U/mL) and her ultrasound shows a 5-cm cystic

left adnexal mass that is predominantly cystic but has a
solid area without increased flow on Doppler (Fig. 8.4).
Ascites is not present, and the right ovary and uterus

are normal. Given these findings, the patient would like
to know the probability that she has cancer.

What findings on imaging increase
or decrease the risk of malignancy?
This patient’s ultrasound is indicative of a benign
cystic teratoma. With a normal CA-125 value
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Figure 8.4 Clinical Scenario 1. Ultrasound of of pelvic mass. Note the smooth-walled cystic component and solid
component, consistent with a mature teratoma (dermoid). (Image compliments of Glenn T. Yamagata, MD,
Interventional Radiologist, Greensboro Radiology PA, Greensboro, NC.)

and a lack of other abnormalities on exam and
ultrasound, her risk of malignancy is low. Her
symptoms of occasional reflux and a 3-pound
weight gain can be seen with ovarian cancer,
but given the overall scenario are likely unre-
lated. Teratomas do not resolve spontaneously,
and surgical removal is indicated in this case.

Clinical Scenario 2

A 25-year-old nulliparous woman is referred by
her family physician for an 8-cm right ovar-
ian mass. On ultrasound, the mass is primar-
ily cystic with a thin septation, but there is a
small excrescence that has increased blood flow
(Fig. 8.5). She has some occasional cramping but
is otherwise asymptomatic, with regular menses.
Her CA-125 is 47 U/mL. She has no first-degree
relatives with breast or ovarian cancer, but has a
maternal great-aunt with postmenopausal breast
cancer. She would like to attempt conception as
soon as possible, once this mass is addressed.

Should this patient have surgery for
the adnexal mass, or may she be
followed conservatively? Should
she be referred to a gynecologic
oncologist?
Determining whether a woman should undergo
surgery for an adnexal mass involves weighing
several factors, the most important of which is
risk of malignancy. Any mass suspected to be
malignant should be evaluated surgically, unless
surgery is contraindicated due to the patients’ co-
morbidities. Even when a mass is most likely be-
nign, symptoms such as pain or pressure, and risk
of rupture or torsion, are indications for surgical
removal.

Conservative management is reasonable when
the clinical picture is consistent with benign dis-
ease or when the diagnosis is unclear, but sur-
gical intervention would pose a substantial risk
to the patient. Benign findings include functional
cysts in premenopausal women, asymptomatic
endometriomas, and simple cysts.2

Simple ovarian cysts (thin-walled and simple
or with thin septations) that are stable or resolve
over time are virtually always benign. One study
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Figure 8.5 Clinical Scenario 2. Ultrasound of ovarian mass with thin septation and small nodule with increased blood
flow. (Image compliments of Glenn T. Yamagata, MD, Interventional Radiologist, Greensboro Radiology PA,
Greensboro, NC.)

of 2763 women with isolated unilocular ovar-
ian cysts up to 10 cm found that 70% resolved
spontaneously. Ten of these women went on to
develop cancer, but all ten developed another
morphologic abnormality, had resolution of the
cyst prior to developing cancer, or developed
cancer in the contralateral ovary. Monitoring in
this study consisted of transvaginal ultrasounds
at intervals of 3 to 6 months until resolution of
the cyst or worsening sonographic appearance.17

Though malignancy risk in cysts up to 10 cm is
low, the risk of other problems such as torsion,
rupture, or pain lead many to recommend sur-
gical intervention for cysts that are larger than
5 cm.

Women who do not meet the criteria for con-
servative management should be offered surgical
removal of the mass. ACOG and the Society of
Gynecologic Oncologists have established refer-
ral guidelines to identify women who should be
evaluated by a gynecologic oncologist (Box 1).
It is important that women with ovarian can-
cer undergo initial surgery with a gynecologic

Box 1 Referral guidelines for women with a
pelvic mass
� Ascites

� Evidence of metastatic disease

� Breast or ovarian cancer in a first-degree relative

� Nodular or fixed mass in a woman over 50 years

� Elevated CA-125 in a woman over 50 years

� CA-125 greater than 200 units/mL in a woman under
50 years

� Ultrasound findings suspicious for malignancy at any
age

� Young women with elevated germ cell tumor markers
(hCG, AFP, LD)

Data taken from ACOG/Society of Gynecologic Oncolo-
gists Committee Opinion no. 280: The Role of the Gen-
eralist Obstetrician-Gynecologist in the Early Detection
of Ovarian Cancer. December 2002; and Society of Gyne-
cologic Oncologists Practice Guidelines. Referral Guide:
When to refer to gynecologic oncologists. Gynecol On-
col. 2000;78, S1–S13.
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oncologist, as this is associated with improved
surgical staging, optimal debulking, and overall
survival.18

After a discussion of her options, your patient decides

to proceed with surgery. She would like to know which
surgical approach you recommend and the advantages
and disadvantages of an open and laparoscopic ap-

proach. In the event that the mass is malignant, she
would like to know if fertility preservation is an option.

What are surgical options and
how do you decide which approach
to take?
The surgical approach for an adnexal mass is
dictated by mass characteristics, patient charac-
teristics, patient preferences, and surgeon expe-
rience. The ideal approach would minimize re-
covery time, postoperative pain, blood loss, and
risk, without compromising surgical technique or
oncologic outcome in the event of a malignancy.

Minimally invasive surgery, which includes
laparoscopic and robotic approaches, has the
advantages of less postoperative pain, lower
blood loss, shortened hospital stay, and reduced
adhesion formation. Technical expertise in using
the specialized equipment is required, and most
training programs currently incorporate some
types of minimally invasive procedures. Limita-
tions occur with increasing mass size, adhesions,
and predominantly solid masses. Depending on
surgeon experience, cystic masses up to 10 cm in
size can usually be safely decompressed and re-
moved laparoscopically with steps taken to avoid
tumor spill (Box 2). Several large series describe
safe laparoscopic removal of large ovarian cysts
measuring more than 10 cm.19,20 The decision
to attempt laparoscopic removal of a large cyst
is surgeon and patient dependent, and must be
individualized.

The primary concern regarding the use of la-
paroscopy is the risk of tumor rupture, which is
felt to be greater when using a laparoscopic ap-
proach. Rupturing a malignant mass upstages the
patient, necessitating chemotherapy when it oth-
erwise may not have been indicated. Tumor spill

Box 2 Techniques to avoid spillage during
laparoscopic decompression and removal of
a cystic mass
� Open umbilical entry or needle insufflation in the left

upper quadrant to avoid puncture of the mass.

� Place additional trocars under direct visualization.

� Obtain washings.

� Lyse any adhesions.

� Isolate and divide the ovarian blood supply (after
identifying the ureter).

� Place mass into a laparoscopic bag. (Note: large bags
are available that can be placed through a 15-mm
trocar. They are often used for laparoscopic
splenectomy or nephrectomy.)

� Remove one of the 10-mm trocars and bring the bag
up to the skin.

� Taking care not to perforate the bag, incise the cyst
capsule and aspirate the contents.

� Morcellate the cyst capsule.

has been associated with a shortened disease-free
survival, even controlling for age, histology, lym-
phadenectomy, and adjuvant chemotherapy.21

However, three randomized trials that included
394 women with clinically benign pelvic masses
showed equivalent rupture rates, with conver-
sion rates of 0% to 1.5%. All three trials demon-
strated that laparoscopy resulted in significant re-
ductions in operative time, morbidity, length of
hospital stay, and postoperative pain.2

Robotic or laparoscopic pelvic surgery re-
quires the patient to tolerate insufflation of
the abdomen and steep Trendelenburg position-
ing. Lung disease, pulmonary hypertension, and
morbid obesity may preclude a minimally in-
vasive approach due to problems with ventila-
tion. However, the majority of patients are able
to withstand insufflation and positioning, often
with some ventilatory adjustments, making col-
laboration and communication with the anesthe-
siologist throughout the surgery essential.

In this clinical scenario, the mass has some
features suspicious for malignancy, specifically
the excrescence. However, the patient’s young
age, minimally elevated CA-125, and lack of



Evaluation and Management of the Adnexal Mass 105

associated findings make her overall risk of inva-
sive malignancy low, although this may be con-
sistent with a tumor of low malignant potential.
Her family history does not change her ovar-
ian cancer risk. A laparoscopic approach would
be reasonable. In all cases, peritoneal washings
should be obtained and submitted to cytopathol-
ogy, and a thorough visual inspection of the
pelvis and entire upper abdomen should be per-
formed, before removal of the cystic ovary.

Laparotomy should be performed if there are
any findings suspicious for an invasive ovar-
ian cancer, and a gynecologic oncologist should
be available to perform debulking or staging
surgery. Given the size and characteristics of the
mass, a salpingo-oophorectomy would be prefer-
able over cystectomy, with a frozen section ob-
tained. Further decision-making should be dis-
cussed preoperatively, to include her options
for fertility-conserving surgery in the event of
an early-stage invasive cancer. This would con-
sist of salpingo-oophorectomy, pelvic and para-
aortic lymphadenectomy, omentectomy, and
peritoneal biopsies. If the frozen section is con-
sistent with a benign mass or clinical stage I low
malignant–potential tumor, no further surgery is
indicated. (See Chapters 9 and 10 for more dis-
cussion of LMP tumors and ovarian cancer.)

Clinical Scenario 3

You are performing an open oophorectomy on a
38-year-old woman, gravida 1, para 0010, with a
10-cm right adnexal mass. The mass was com-
plex on ultrasound but there was no evidence
of ascites and the contralateral ovary and uterus
were normal. Her CA-125 was 67 U/mL. She
would like to retain her uterus and left ovary

unless there is a concern for cancer, as she may
want to attempt conception in the future. Inspec-
tion of her peritoneal cavity reveals a smooth
10-cm cystic ovarian mass with no other ab-
normalities. You obtain washings and perform
a right salpingo-oophorectomy. Upon bivalving
the mass in the specimen container, you en-
counter several cysts containing serous fluid with
some frond-like projections from the wall of the
largest cyst.

When is a frozen section
appropriate? How accurate
is it and what are some of the
potential pitfalls?
Obtaining a frozen section of an adnexal mass is
indicated when the result could influence surgi-
cal decision-making. Although the positive pre-
dictive value of frozen section in identifying ma-
lignancy approaches 100%, treatment planning
should still be based on the final pathology re-
sults. Simple cysts that contain clear fluid and
have smooth walls can be considered benign,
and a frozen section would be highly unlikely to
provide useful clinical information. Conversely,
even though we usually feel comfortable in mak-
ing the diagnosis of ovarian cancer when widely
metastastatic disease is found to involve the the
omentum and peritoneum, we would obtain a
frozen section to identify metastatic cancer which
may have originated in the gastrointestinal or
other nongynecologic sites.

Benign cystic teratomas typically contain hair
and sebum, and a frozen section is not required
in the absence of elevated tumor markers or find-
ings suspicious for malignant disease. However,
pathologic evaluation of benign-appearing ter-
atomas is still necessary to rule out immature
components.

Pathology notes

Frozen section evaluation of adnexal masses
shows high accuracy for most ovarian lesions

and is an essential part of intraoperative man-
agement for patients with an adnexal mass.
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Pathology notes (continued)

Studies evaluating the accuracy of frozen section
diagnosis have shown a sensitivity of 93% to 98%
and a positive predictive value of 92% for benign
lesions, and a sensitivity of 84% to 98% and a
positive predictive value of 98% to 100% for ma-
lignant lesions.22–24 Errors related to frozen sec-
tion diagnosis are typically related to sampling is-
sues (more common) or diagnostic interpretation.
The pathologist has only limited tissue to eval-
uate at frozen section, as it is practical to only
take 1 or 2 sections of an adnexal mass, in con-
trast to the usual 10 to 20 permanent sections
evaluated for large ovarian masses. Due to tech-
nical issues with freezing of the tissue and rapid
staining, the histologic quality of the frozen sec-
tion slides is poorer than the permanent formalin-
fixed, paraffin-embedded sections. Also, special
stains cannot be used at frozen section to aid
in the diagnosis or characterize cell types. De-
spite these limitations, frozen section evaluation
correctly classifies most ovarian masses. Pathol-
ogists are particularly accurate in classifying the
most common ovarian masses including carci-
noma, cystadenoma, mature cystic teratoma, en-
dometrioma, and follicular/luteal cysts.

The expectations of frozen section evaluation
include characterization of the behavior of the
lesion (benign vs. malignant vs. borderline) and
classification of tumor type (surface-epithelial vs.
germ cell vs. sex cord stromal). For carcinomas, a
determination should be made whether the tu-
mor likely represents an ovarian primary or a
metastatic carcinoma. Integration of several fac-
tors including patient age, past medical history,
gross appearance of mass, and histology is needed
to provide the most accurate and complete frozen
section diagnosis. For example, there are several
gross and microscopic clues to raise suspicion of
the more common metastatic tumors to the ovary
including gastric, colorectal, and appendix. The
gross appearance of ovarian masses often provides
clues to the tumor type. For surface epithelial
neoplasms, frozen section evaluation is focused

on areas of solid nodules or excrescences. Intra-
operative gross evaluation of the ovarian mass is a
good time to evaluate for ovarian surface involve-
ment (for carcinoma cases) or to document cap-
sular rupture of neoplasm.

The following is a brief discussion of the more
common problem areas in the frozen section eval-
uation of ovarian masses. A more complete list is
provided in Box 3. Most frozen section errors rep-
resent sampling errors resulting in upgrading of
benign or LMP tumors to higher-grade lesion af-
ter more extensive sampling. A common exam-
ple is a tumor with borderline features at frozen
section being upgraded to carcinoma on the final
diagnosis. Large mucinous tumors diagnosed as
mucinous cystadenoma may be upgraded to mu-
cinous borderline tumor after further sampling on
permanent sections. The changes meeting criteria
for LMP can be extremely focal, present in only
a few slides. For mucinous borderline neoplasms
and mucinous adenocarcinomas, the possibility
of metastasis may be raised in the final report
after complete pathologic evaluation including
immunohistochemical studies. Other common
problems are related to not being able to perform
special stains at the time of frozen section. Ma-
lignant undifferentiated tumors are problematic
because they typically cannot be further classi-
fied until special stains are performed. Carcino-
mas with unusual growth patterns may mimic
other tumors including certain sex cord stromal
neoplasms precluding definitive distinction until
special stains are performed. Rare tumors, par-
ticularly germ cell neoplasms and unusual sex
cord stromal tumors, may cause problems for the
pathologist due to the limitations of frozen sec-
tion evaluation (diagnosis requires special stains)
or unfamiliarity with histopathologic variants of
certain unusual ovarian neoplasms. Lastly, distin-
guishing adult granulosa cell tumor from cellu-
lar fibroma/thecoma, carcinoid tumor, or poorly
differentiated carcinoma may not be possible in
some cases until special stains are performed.
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Pathology notes (continued)

Despite the focus here on the problem areas,
frozen section evaluation is generally an accu-
rate test to determine which patients need in-
traoperative staging. The quality of the frozen
section diagnosis depends in large part on the ex-
perience of the pathologist. Many large pathol-
ogy groups have at least one person designated
to have expertise in gynecologic pathology. It
may be beneficial to have particularly challenging
frozen sections evaluated by that person if possi-

ble. Unusual tumors in reproductive-age patients
should be managed conservatively until the tu-
mor can be definitively classified (on permanent
section evaluation). Communication of diagnostic
uncertainty in problematic cases is essential and
a more lengthy intraoperative discussion between
the pathologist and the surgeon is often helpful
for these cases at the time when the pathologist
renders his or her frozen section diagnosis.

Box 3 Problem areas in the frozen section
evaluation of adnexal masses
� Borderline tumor upgraded to carcinoma on final

� Mucinous cystadenoma upgraded to mucinous
borderline tumor on final

� Primary ovarian neoplasm versus metastasis

� Classification of undifferentiated malignant
neoplasms

� Carcinomas with unusual architecture pattern
mimicking another neoplasm

� Recognition of unusual patterns of clear cell
carcinoma (eg, tubulocystic)

� Distinguishing adult granulosa cell tumor from its
mimics

� Serous borderline tumor downgraded to serous
cystadenofibroma on final

� Rare tumors

� Immature teratoma (immature foci may not be
sampled at frozen)

� Corpus luteum or luteoma of pregnancy
misinterpreted as steroid cell tumor

� Lymphomas involving ovary misdiagnosed as
carcinoma

The frozen section is consistent with a serous tumor of

low malignant potential. There is no gross evidence of
metastatic spread.

What steps are appropriate when an
unanticipated malignancy is found
at the time of surgery?
Ideally, women who have a high risk of malig-
nancy, as outlined in Box 1, would be referred

to a gynecologic oncologist for surgery. However,
not all women will be appropriately referred, and
some women who do not meet referral criteria
will have low malignant–potential tumors or in-
vasive cancer.

Surgical management of unsuspected ovar-
ian cancer is discussed in detail in Chapter 10.
However, basic considerations when performing
surgery for an adnexal mass include taking wash-
ings upon entry into the peritoneal cavity, con-
ducting a careful survey of the entire peritoneal
cavity, and making an adequate incision. A Pfan-
nensteil incision may be adequate when remov-
ing presumed benign ovarian neoplasms that are
small enough and where extensive adhesions are
not suspected. In many cases a vertical incision
is preferable so that the mass may be removed
intact and, in case of an unanticipated malig-
nancy, exploration of the upper abdomen, omen-
tectomy and para-aortic lymphadenectomy can
be accomplished. If a malignancy is unexpectedly
found, and a surgeon with oncologic experience
is not available, obtaining washings and remov-
ing the affected adnexa is recommended. In the
case of obviously advanced disease, obtaining an
adequate tissue specimen for diagnostic purposes
and documenting disease volume and location is
beneficial. Postoperatively, the patient should be
immediate referred to a gynecologic oncologist
who will then plan to complete the debulking
procedure.

In this clinical scenario, the patient would
like to preserve fertility. Lymphadenectomy and
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staging of low–malignant potential tumors may
upstage a small number of women with clin-
ical stage I disease, but unlike invasive ovar-
ian cancer, does not alter prognosis, which is
overall excellent. This patient should undergo
a right salpingo-oophorectomy, with continued
monitoring of her left ovary as her recurrence
risk is greater if she retains an ovary. If fertility
were not a consideration, a total hysterectomy
and bilateral salpingo-oophorectomy would be
indicated.25 (See Chapter 9 for a more detailed
discussion of LMP tumors; including the role of
ovarian cystectomy in selected cases.)
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Background

Ovarian tumors of low malignant potential (LMP),
or “borderline” ovarian cancer, was mistaken for
true epithelial ovarian cancer for many decades.
However, it was realized that some women di-
agnosed with “ovarian cancer” had an indolent
course and their disease was different from women
with invasive epithelial ovarian cancer. The patho-
logic differences distinguishing invasive epithelial
ovarian carcinomas from ovarian LMP were rec-
ognized by FIGO and WHO in the 1970s.1 Pa-
tients affected by these tumors are usually younger
than women who develop epithelial ovarian can-
cer, with an average age at diagnosis of 40 to 44
years (10–15 years younger than those with ovar-
ian cancer). Overall, these patients have an ear-
lier stage at presentation, lower recurrence rates,
longer survival, and late recurrences compared to
invasive ovarian cancer. Thus, the overall progno-
sis of these tumors is excellent (Table 9.1).2 Ovar-

ian tumors of low malignant potential represent ap-
proximately 15% of all primary epithelial ovarian
cancers.

Histologic subtypes

Epithelial LMP tumors are defined histologically by
the presence of a complex architecture in addition
to nuclear atypia and mitotic activity but, most im-
portantly, lack invasion of the underlying stroma,
which distinguishes LMP tumors from ovarian car-
cinoma. Ovarian tumors of low malignant potential
are generally classified according to their epithelial
characteristics as serous (50%), mucinous (46%),
and mixed, endometroid, clear cell, or Brenner tu-
mors (3.9%). Serous LMP tumors, the most com-
mon histologic type, are bilateral in 30% of patients
and can be associated with extra-ovarian implants
in up to 35% of cases. Extra-ovarian disease follows
the typical spread pattern of epithelial ovarian car-
cinoma, with the potential for both peritoneal and
retroperitoneal/lymphatic spread. These implants
are further classified into invasive and noninvasive,
depending on whether there is invasion into the
underlying stroma.
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Table 9.1 Survival of patients with ovarian tumors of
low malignant potential

Stage No. patients
5-year

survival (%)
10-year

survival (%)

Stage I 2310 99 97
Stage II 158 98 90
Stage III 228 96 88
Stage IV 87 77 67

From Trimble CL, Kosary C, Trimble EL. Long-term survival
and patterns of care in women with ovarian tumors of
low malignant potential. Gynecol Oncol. 12002;86:34–37.

Mucinous tumors are classified as either intestinal
(85%) or endocervical (15%) subtypes depending
on the nature of the epithelial lining. Diffuse non-
invasive peritoneal implants that produce abun-
dant mucus, or pseudomyxoma peritonei, are iden-
tified in 10% of these tumors. Often pseudomyx-
oma peritonei results from metastasis from an ap-
pendiceal or other gastrointestinal primary site.
Thus evaluation of the peritoneal cavity, gastroin-
testinal tract, gallbladder, and performance of ap-
pendectomy is of utmost importance when operat-
ing on patients with mucinous LMP.3

Pathology notes

Serous tumors of low
malignant potential
The borderline category of ovarian neoplasms is
an ongoing challenging and controversial area
in gynecologic pathology. Approximately 15% of
ovarian serous neoplasms fall into the borderline
(low malignant potential) category. The vast ma-
jority of these tumors behave in a benign fashion,
particularly for patients with stage I lesions. Pa-
tients with stage I LMP tumors have a disease-
free survival rate of 98% and a disease-specific
survival rate of 99.5%. The potentially malignant
behavior appears to be essentially confined to the
patients with advanced stage (approximately 30%
of patients with serous LMP tumors). Pathologic
evaluation of tumor architecture and characteri-
zation of extra-ovarian implants plays an essential
role in identifying patients at high risk for malig-
nant behavior.

There are two histologic patterns of serous
LMP tumors, the typical type and the micropap-
illary/cribrifrom type. The micropapillary pattern
is important to recognize as it has been shown to
be associated with more aggressive clinical behav-
ior, ovarian surface involvement, bilaterality, and
peritoneal implants4–7. The micropapillae in these
tumors have cores containing minimal to absent

connective tissue and are lined by cells showing
a high nuclear/cytoplasmic ratio (Plate 9.1). The
papillae should be at least 5 times as long as wide
and the micropapillary pattern should measure
at least 5 mm in one dimension on at least one
slide for diagnosis. Adequate sampling of ovar-
ian tumors by the pathologist is an essential part
of correctly identifying these neoplasms, and it is
recommend that at least 1 section/centimeter of
maximum tumor diameter be studied. Micropap-
illary serous tumors should be clearly identified as
such in pathology reports.

Approximately 20% to 30% of serous LMP tu-
mors will be found to have peritoneal implants
at the time of initial surgery. These implants are
classified by the pathologist as noninvasive, non-
invasive desmoplastic, or invasive based on histo-
logic clues. Accurate classification of implants can
be particularly difficult, especially for those lack-
ing underlying normal tissue in the biopsy (there-
fore, the gynecologic surgeon is encouraged to ex-
cise peritoneal implants rather than take a biopsy
of lesions). Tumor invasion of underlying tissue
is the most important adverse prognostic feature,
and these tumors behave as well-differentiated
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Pathology notes (continued)

serous carcinomas. In the absence of underly-
ing normal tissue, histologic patterns showing
micropapillary architecture or solid nests of cells
surrounded by a cleft are associated with a poor
prognosis. Patients with noninvasive peritoneal
implants associated with typical serous LMP tu-
mors have a very good prognosis. Correct patho-
logic classification of implants is very important in
predicting the long-term prognosis for patients.

A minority of serous LMP tumors may show
small foci of stromal invasion in the ovary. These
tumors have been designated as “serous LMP tu-
mors with microinvasion.” The size criteria used
in the literature to define microinvasion has been
variable, ranging from 3 to 5 mm in the maximum
linear dimension or up to 10 mm2. Most studies
have shown a similar good prognosis for these tu-
mors as serous LMP tumors lacking this finding.

Typical serous LMP tumors with an absence
of an exophytic surface component have been
shown to have a very low risk of peritoneal in-
volvement by tumor. On the contrary, serous
LMP tumors with a micropapillary component
or ovarian surface involvement show a high risk
for peritoneal disease. Documentation of ovarian
surface involvement by typical or micropapillary
serous LMP is clinically important and should be
noted in the pathology report.

Regional lymph node involvement at presen-
tation has been reported in 21% to 25% of pa-
tients with serous LMP tumor. The origin of
lymph node involvement by serous LMP tumor
is unexplained. Possibilities include both true em-
bolic disease versus de novo origin from preexist-
ing nodal endosalpingiosis. Microscopic regional
lymph node involvement at presentation does not
appear to be associated with adverse prognosis.

Mucinous tumors of low
malignant potential
Mucinous borderline (low malignant potential)
tumors are typically unilateral (� 95%), large
(often �15 cm), multilocular cystic neoplasms

with a smooth ovarian surface. Histologically,
it is a noninvasive mucinous tumor with vary-
ing degrees of epithelial proliferation often as-
sociated with mild to moderate nuclear atypia,
intestinal differentiation, and scattered mitotic
figures. The survival for stage I mucinous LMP
tumor of the ovary is essentially 100%. The real
challenge in evaluating ovarian mucinous LMP
neoplasms is confirming that they are indeed
ovarian primaries and not metastatic mucinous
neoplasms. The pathologist relies on patient clin-
ical history, ovary gross and microscopic find-
ings, and immunohistochemistry to properly clas-
sify these neoplasms. Metastatic tumors that may
mimic a primary ovarian mucinous LMP tumor
include appendix, pancreas, endocervix, and oc-
casionally colorectal carcinomas. These metastatic
tumors may show histologic features very similar
to primary ovarian mucinous LMP tumors. An ad-
nexal mass may be the first presenting symptom
for these patients, who then fall under the care of
a gynecologist.

Much helpful information can be obtained sim-
ply from the gross appearance of the ovaries.
Tumors showing bilateral ovarian involvement,
a nodular growth pattern, surface involvement
by tumor, and extra-ovarian disease are at high
suspicion for metastasis to the ovary from an-
other primary site. Ovarian mucinous tumors as-
sociated with pseudomyxoma peritonei (PMP)
are definitionally metastatic and of probable ap-
pendiceal origin (Fig. 9.1), with the very rare
exception being GI mucinous neoplasms arising
within ovarian teratomas.8,9 Histologic clues to
metastasis include signet-ring cell forms (GI or
breast metastasis), nodular distribution of tumor,
ovarian surface involvement, extensive pseu-
domyxoma ovarii, and zones of “dirty necrosis”
with surrounding garland pattern of epithelium
(colorectal metastasis). Pathology reports of mu-
cinous LMP tumors should document the pres-
ence or absence of ovarian surface involve-
ment.
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Pathology notes (continued)

Figure 9.1 Metastatic well-differentiated mucinous
adenocarcinoma with a metastasis in the omentum.
This patient presented with bilateral adnexal masses.
Intraoperative frozen section examination of the
ovaries at the time of surgery revealed LMP.
The appendix was removed and confirmed to be
the primary site for this mucinous neoplasm.

The metastatic tumor most likely to simulate
a primary ovarian mucinous tumor of LMP is
an appendiceal mucinous tumor. Histologic eval-
uation of the appendix is required to defini-
tively evaluate for the presence or absence of
an appendiceal primary, as these tumors may be
quite small. Based on frozen section that sug-
gests an ovarian mucinous neoplasm, the gyne-
cologic surgeon is encouraged to perform an ap-
pendectomy to evaluate for an occult appendiceal
primary.

Immunohistochemistry can be very helpful in
determining the origin of mucinous neoplasms in-
volving the ovary. Cytokeratin 7 and cytokeratin
20 immunostains can help resolve problematic
cases; however, the correct diagnosis requires in-
tegration of several factors, including patient clin-
ical history. If a patient has any history of prior
malignancy, it is important to let your patholo-
gist know. Multiple other tumor types, including

lung and breast, have been known to metastasize
to the ovary.

It should be noted that frozen section evalua-
tion of mucinous neoplasms has certain limita-
tions. It is practical to examine only 1 or 2 sections
at the time of intraoperative frozen section. Mu-
cinous tumors can be very heterogeneous, such
that sampling errors are likely to occur. Perma-
nent sections are typically submitted at a rate of
1 section/cm of maximum tumor dimension. For
a 16-cm tumor with 16 histologic sections, di-
agnostic features of LMP may only be found on
2 sections. As a result, a frozen section diagno-
sis of mucinous cystadenoma may occasionally be
followed by a final diagnosis of mucinous LMP.
Clues to metastasis (eg, bilateral disease, small tu-
mor size, extra-ovarian disease) should be evalu-
ated at frozen section such that potential primary
sites can be evaluated intraoperatively.

Lastly, rare primary mucinous LMP tumors may
be associated with microinvasion, often defined
by invasive foci �3 to 5 mm in the greatest di-
mension or �10 mm2. Another variant finding
is the presence of focal high-grade intraepithe-
lial carcinoma without associated stromal inva-
sion. Mucinous LMP tumors showing microin-
vasion or intraepithelial carcinoma still have an
excellent prognosis, with overall survival of ap-
proximately 95%.

Endometrioid tumors of low
malignant potential
Endometrioid LMP tumors are rare, and experi-
ence with these tumors is limited in the literature.
Based on current understanding, endometrioid
borderline tumors are considered to be essentially
benign and do not have a low malignant poten-
tial; however, the studies to date are not large
and lack long-term follow-up. The most problem-
atic area for the pathologist in the classification of
these tumors is the separation of borderline tu-
mors from well-differentiated endometrioid ade-
nocarcinomas.
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Surgical staging and management

The staging assigned to this category of ovarian tu-
mors uses the FIGO staging for ovarian carcinoma.
Survival is related to stage and presence or absence
of invasive implants. In general, surgical removal
of the primary lesion and resection (debulking) of
implants is the cornerstone of treatment. LMP tu-
mor implants are not chemosensitive, unless they
contain invasive elements. Complete debulking of
gross extra-ovarian noninvasive implants will de-
crease morbidity resulting from the slow growth
of these lesions, and will assure that the patient
has been adequately evaluated for invasive disease.
Sutton and associates reported that in a group of 32
women with stage III optimally debulked LMP tu-
mors that were treated with �6 cycles of cisplatin
and cyclphosphamide ± doxorubicin, only one pa-
tient died of disease during the study duration, with
a median follow-up of 31 months. This was despite
a relatively low complete response rate; only 6 of
15 patients who underwent a second-look laparo-
tomy had a completely negative reassessment.10

Although LMP tumors that appear to be early
stage have microscopic noninvasive metastases
involving peritoneal surfaces and retroperitoneal
lymph nodes with approximately the same fre-
quency as ovarian carcinomas, the clinical impor-
tance of comprehensive surgical staging has not
been established. In general, surgical staging with
lymph node dissection is performed when there is
a significant probability that the primary lesion is a
true ovarian carcinoma.

Patients with invasive extra-ovarian implants,
however, have a prognosis that is affected by tumor
differentiation and the amount of residual disease,
similar to advanced invasive ovarian carcinoma. If
invasive extra-ovarian implants are documented,
chemotherapy with a platin/taxane combination is
recommended, similar to the treatment of ovarian
carcinoma.

Clinical Scenario 1

A 36-year-old woman presents with vague lower
abdominal pain. Examination reveals an 11-cm
left adnexal mass.

What is the clinical presentation of
patients with LMP tumors, and how
should this patient be evaluated?
Most patients with LMP tumors present with a
unilateral adnexal mass. They may be asymp-
tomatic or have pelvic/abdominal pressure, ab-
dominal distention, or pelvic pain. Acute pelvic
pain may represent ovarian torsion. Given that
many women with LMP tumors are of repro-
ductive age, immediate surgical exploration and
ovarian cystectomy in the setting of severe acute
pain associated with an adnexal mass will offer
the best chance of preserving ovarian tissue. The
symptoms caused by LMP tumors cannot be dis-
tinguished from those of epithelial ovarian can-
cer. Therefore, further investigation and surgery
will usually be necessary for a persistent adnexal
mass.

Further evaluation should include a pelvic ul-
trasound examination to better characterize the
architecture of the mass. Despite their limita-
tions in premenopausal women, CA-125 and
CEA would be reasonable laboratory tests to
obtain.

An ultrasound examination confirms an 11-cm cystic

left adnexal mass most likely originating from the left
ovary with findings of multiple septations and solid
components in some of its cystic structures.

What are the sonographic findings
that might suggest an ovarian
LMP tumor?
There are no sonographic findings that are char-
acteristic of ovarian LMP tumors. Common sono-
graphic findings include a cyst within the ovary
of small to medium size with mural nodularity
or intraluminal excrescences, increased vascular
flow in the nodules, and preserved surround-
ing ovarian parenchyma. LMP tumors may have
low-level echoes within the cystic components
of the mass, reminiscent of typical endometri-
omas. Evidence of peritoneal dissemination and
peritoneal fluid (ascites) may be more sugges-
tive of epithelial ovarian cancer, but may also
be found in LMP tumors. Finally, some LMP
tumors may present as simple cysts. While not
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initially concerning, serial follow-up sonograms
often show temporal evolution with more
features suspicious for malignancy in later
scans.11

Are there any tumor markers that
aid in the diagnosis of LMP?
CA-125 levels are elevated in 92% of patients
with advanced-stage serous LMPs, but in only
25% of women with stage I serous LMPs.12 Se-
rial CA-125 values tend to progressively elevate
over time in patients with ovarian carcinomas
and LMP tumors. Serum CEA levels may be el-
evated in mucinous LMP tumors and in gastroin-
testinal malignancies (see below for a more de-
tailed discussion of the association of mucinous
ovarian tumors and gastrointestinal malignan-
cies). Although CA-125 and CEA levels are not
diagnostic of LMP, an elevated level of one of
these markers should raise suspicion and may
suggest that the clinician seek consultation with
a gynecologic oncologist.

Clinical Scenario 2

After removal of a 9-cm ovarian mass that had
no surface nodules or excrescences, frozen sec-
tion is obtained. The pathologist reports a pos-
sible serous borderline tumor of the left ovarian
complex cyst that was removed.

How accurate is a frozen section for
these tumors?
Most of the information concerning the accu-
racy of intraoperative frozen section biopsies for
LMP tumors is based on retrospective studies.
Frozen section results should be interpreted with
caution because some lesions are upgraded to
ovarian cancers on final pathology (for a more
detailed discussion, see the “Pathology Notes”
earlier in this chapter). One large study has re-
ported a sensitivity and positive predictive value
(PPV) of 71.1% and 84.3%, respectively. Over-
diagnosis was found in 6.6% (21/317) and true
ovarian cancer was under-diagnosed in 30.6%
(97/317).13 Frozen section is less accurate in

large tumors and mucinous lesions because small
foci of invasion might be missed since only 1 or
2 sections of the tumor are able to be evaluated
during the frozen section evaluation.

Following removal of the involved
ovary (reported as LMP on frozen
section), what surgical procedures
should be performed?
When the diagnosis of an ovarian LMP tumor is
suspected from a frozen section biopsy, particu-
larly if there is any suspicion of an invasive le-
sion, comprehensive surgical staging should be
performed. In regard to the affected ovary it-
self, a unilateral oophorectomy should be per-
formed. If preservation of fertility is not re-
quired, total abdominal hysterectomy with bilat-
eral salpingo-oophorectomy is the treatment of
choice. Staging for possible ovarian cancer in-
cludes exploration of the entire abdominal cav-
ity with peritoneal washings, infracolic omentec-
tomy, and random peritoneal biopsies. If possi-
ble, all gross lesions should be resected. Evalua-
tion of the lymph nodes includes selective bilat-
eral pelvic and para-aortic lymphadenectomies,
removing para-aortic lymph nodes to the level
of the insertion ovarian veins into the vena
cava and left renal vein. Women with muci-
nous lesions should undergo appendectomy be-
cause some will have a clinically occult appen-
diceal primary malignancy that is metastatic to
the ovary.

In women who desire child-bearing, the con-
tralateral ovary and uterus should be left in place
and care should be taken to avoid trauma that
might result in adhesions and tubal occlusion.
Careful inspection and palpation of the contralat-
eral ovary is necessary because of the risk of bilat-
erality, and if there is a suspicious mass or lesion,
an ovarian cystectomy or wedge biopsy may be
performed. Wedge or random biopsies of a nor-
mal contralateral ovary in the absence of lesions,
however, are not recommended because of the
risk of adhesions that might compromise fertil-
ity. In women who have fertility-sparing stag-
ing surgery, ipsilateral selective pelvic and para-
aortic lymphadenectomy is usually performed to
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limit adhesions involving the contralateral ad-
nexum.

It is crucial to perform a comprehensive stag-
ing procedure if an invasive lesion is suspected,
be it via laparotomy or laparoscopy, because the
final stage of the disease will be the basis of dis-
cussing treatment, prognosis, and survival rates
with the patient if an invasive ovarian carcinoma
is diagnosed on final pathology. If complete com-
prehensive staging cannot be performed at ini-
tial surgery, it is preferable to manually and visu-
ally explore the abdominal cavity and await final
pathology results.

Clinical Scenario 3

A 34-year-old nulligravida undergoes laparo-
scopic ovarian cystectomy. An isolated 5-cm right
ovarian cyst is dissected away from the ovarian
stroma intact and placed in an endoscopic pouch,
where it is drained prior to removal. Despite ul-
trasound and gross visual impression of a sim-
ple cyst (Fig. 9.2), final pathology results indi-

Figure 9.2 Clinical Scenario 3. Ultrasound of ovarian cyst. (Image compliments of Alice Chuang, MD, Department of
Obstetrics and Gynecology, University of North Carolina.)

cate that this is a serous LMP tumor. The patient
wishes optimal preservation of fertility.

What are the options for
management in this patient?
As initially mentioned, thorough surgical stag-
ing is important if the diagnosis of invasive ovar-
ian cancer is suspected. In this patient, the diag-
nosis of LMP has been histologically established
and invasive ovarian carcinoma excluded. The
role of comprehensive surgical staging for pa-
tients with LMP apparently confined to a sin-
gle ovary has not been established, and adhe-
sions produced by a staging procedure in this
patient might have an adverse effect on fertil-
ity. In general, fertility preservation in patients
with LMP tumors can be achieved with multi-
ple operative options including a unilateral cys-
tectomy or unilateral adnexectomy for unilateral
lesions and a bilateral cystectomy or unilateral
adnexectomy and contralateral cystectomy for
bilateral lesions.14,15 Preservation of functional
ovarian tissue (cystectomy) does increase the risk
of recurrence when compared to radical surgery



Plate 1.1 Long-standing lichen sclerosis (interlabial view, right) and pre-biopsy close-up view of site B in Plate 1-2.

A: Dermatitis

B: Lichen Planus

Plate 1.2 Superimposed contact dermatitis on the
background of lichen planus. The dark areas are biopsy
sites and silver nitrate applied for hemostasis.

Plate 1.3 Redness and scaling of labia majora indicative
of contact dermatitis.



Plate 1.4 Lacy lesions of vulvar lichen planus.

Plate 1.5 Lesions of oral lichen planus before and after methotrexate treatment.



Plate 1.6 Glossy “wet” labia minora with patchy redness
and irregular margins of heart’s line with loss of
keratinized epithelium in inner labial folds.

Plate 2.2 Lesion on left vulva. Biopsy: Paget disease.

Plate 2.1 Photo of extensive hyperpigmented lesions of
the vulva and perianal regions. Biopsy consistent with
VIN III.

Plate 2.3 Raised irregular lesion of the perineum in a
background of atrophy (LSA).



Plate 3.1 Colposcopy of anterior vagina after application of acetic acid. The thick white epithelium of VAIN III is
readily apparent.

Plate 3.2 After application of Lugol solution, the VAIN II lesion is readily identified as “nonstaining” as opposed to the
areas of dark brown indicating uptake in glycogenated squamous epithelium.



Plate 4.1 Cribriform pattern of invasive endocervical
adenocarcinoma. This field shows numerous confluent
punched-out glandular spaces over a broad area
indicative of stromal invasion. This case was associated
with metastasis to one of the patient’s ovaries. Both
tumors showed diffuse strong immunoreactivity for p16.

Plate 9.1 Serous borderline tumor with micropapillary
features. The tall micropapillae lack stroma within their
core and are lined by cuboidal cells with high
nuclear/cytoplasmic ratios. There is no evidence of
stromal invasion in this high-power field.

Plate 5.1 Endometrial intraepithelial carcinoma (EIC).
This polypectomy specimen contains multiple glands
lined by cells with high-grade malignant cytology in
contrast to the one benign atrophic gland in the bottom
left corner. The degree of cytologic atypia is beyond what
is observed in EIN/atypical hyperplasia. The tumor cells
demonstrated diffuse strong immunoreactivity for p53,
supporting the diagnosis.



(a) (b)

Plate 10.1 (a) Example of low-grade serous carcinoma with micropapillary architecture, pink cytoplasm, uniform oval
nuclei, and rare mitoses. In contrast, (b) shows a high-grade serous carcinoma with large pleomorphic nuclei with
distinct nucleoli. Mitotic figures were readily identified in other areas of the slide.

.

(a) (b)

Plate 10.2 Specimen retrieval with an endoscopic bag during laparoscopic oophorectomy. (a) Placing the ovary
involved with a cystic neoplasm into the endoscopic bag. (b) The cyst can be aspirated within the bag to facilitate
removal through a laparoscopic port site without intraperitoneal spill or contamination of the subcutaneous tissue.

Plate 10.3 Photograph of surface excrescences on a papillary serous ovarian carcinoma diagnosed by laparoscopy.



(a) (b)

(c)

Plate 11.1 Adult granulosa cell tumor and its mimics. (a) Adult granulosa cell tumor with a nested growth pattern.
Mitotic figures were difficult to find in this case (� 1 mitotic figure/10 high-power fields). (b) Ovarian carcinoid tumor
with a nested pattern. Immunohistochemistry for neuroendocrine markers were strongly positive and inhibin stain was
negative. (c) High-grade small-cell carcinoma with a nested pattern. The mitotic count for this cases was markedly
elevated (35 mitoses/10 high-power fields). Multiple foci of geographic necrosis were noted and the tumor cells were
strongly positive for neuroendocrine markers and negative for inhibin expression.
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(oophorectomy). Both Zanetta and associates16

and Rao and colleagues15 had similar recurrence
rates—19% and 16% versus 5% and 4%, respec-
tively, for patients undergoing fertility-sparing
surgeries compared to surgical treatment that in-
cluded hysterectomy with removal of both ad-
nexae. The risk of recurrence increases when
fertility-sparing surgeries are performed on bilat-
eral or multifocal lesions.17 If recurrence does oc-
cur, surgical resection alone is usually curative.
Favorable features that are associated with de-
creased risk of recurrence are small, grossly uni-
lateral lesions, and intact removal of the cyst.

What surveillance would be
recommended after cystectomy
for LMP?
Transvaginal ultrasound is the most effective di-
agnostic technique for the follow-up of young
patients treated conservatively for early border-
line tumors. This has been studied retrospectively
by Zanetta and associates17 in addition to phys-
ical examinations and CA-125 measurements.
They recommended ultrasound evaluations ev-
ery 3 months for the first 2 years and every
6 months thereafter. CA-125 levels were mea-
sured every 6 months for serous tumors. There
have not been any prospective studies to con-
firm this schedule of surveillance. Other radio-
logic modalities, such as CT or MRI scans, should
be used if there is a high clinical suspicion of re-
currence outside of the pelvis.

This patient has chronic anovulation and was
considering ovarian stimulation with clomiphene
prior to ovarian cystectomy. What are the risks
associated with ovarian stimulation and LMP tu-
mors?

There are no prospective clinical trials that show
any association between the recurrence of ovar-
ian borderline tumors and the subsequent use
of “fertility drugs.” Several retrospective studies
have attempted to evaluate the effect of fertility
medications on the ovary and subsequent devel-
opment of ovarian cancer. The interpretation of
such an association is complicated by the fact the

infertility itself may elevate ovarian cancer risk.18

In a case control study, Ness and coworkers18

found that among nulligravida women, fertility
drug use was significantly associated with LMP
serous tumors (OR = 2.43, 95% CI: 1.01, 5.88)
but not with invasive serous adenocarcinoma
(OR = 1.11, 95% CI: 0.51, 2.42) or with bor-
derline or invasive mucinous tumors, endometri-
oid, clear cell, undifferentiated, or other histo-
logic types of ovarian tumors. This association
was not observed in gravid women who were
subfertile.

Clinical Scenario 4

A 28-year-old G1P1 presents for a postoperative
visit after unilateral salpingo-oophorectomy and
comprehensive staging of a serous borderline tu-
mor of the left ovary. She is stage IA and desires
preservation of fertility. She is concerned about
the potential that surgery may have diminished
her chances of subsequently conceiving.

What is her ability to conceive
following this procedure?
Similar to patients who undergo adnexectomy
for benign lesions, fertility is maintained in
the majority of patients who undergo conser-
vative surgery for LMP tumors of the ovary.
Twelve of the 25 patients reported by Mor-
ris and colleagues1 conceived 24 pregnancies
without complications after conservative treat-
ment for LMP. Another investigator19 reported
a 48% pregnancy rate in women who under-
went a conservative staging operation for pa-
tients with ovarian LMP tumors. Depending on
initial stage of disease, patients are at an in-
creased risk for late LMP tumor recurrence, and
should undergo close follow-up with physical
examination, ultrasound evaluation of the pre-
served ovary, and tumor marker surveillance un-
til child-bearing is complete. After completion of
child-bearing, completion surgery with hysterec-
tomy and removal of all remaining ovarian tissue
is recommended, because of an increased risk for
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developing a second ovarian LMP or invasive le-
sion in the remaining ovary.

What is the role of genetic testing
in the evaluation of this patient?
A genetic predisposition for invasive ovarian can-
cer has been established in patients who carry
a high-risk BRCA-1 or BRCA-2 mutation. This
is especially prevalent among women of Ashke-
nazi Jewish ancestry. This association, however,
does not include borderline tumors of the ovary.
Gotlieb and associates20 studied a total of 1269
women diagnosed with ovarian tumors over a 5-
year period in Israel. A total of 233 (18.3%) were
identified to have ovarian LMP tumors and 256
(20.2%) had stage I or II invasive ovarian can-
cers. One hundred seventeen borderline tumors
and 161 early-stage invasive tumors were ana-
lyzed for the presence of the 185delAG, 5382insC
BRCA1, and 6174delT BRCA2 Jewish founder
mutations. They found that the prevalence of
Jewish founder mutations involving BRCA1 and
BRCA2 was only 4.3% of patients with border-
line tumors as compared to 24.2% of patients
with early-stage ovarian cancer.20 Based on these
and other studies, we do not recommend ge-
netic testing unless invasive ovarian cancer or
other high-risk features are present in the family
history.

What is her risk of recurrence after
unilateral salpingo-oophorectomy?
Recurrences of serous borderline tumors occur
at a median of 5 to 7 years after initial surgery.
The rate of recurrence is dependent on the ini-
tial surgical procedure, with patients who under-
went fertility-sparing surgery having a risk of re-
currence approaching 19% compared to 4.6% of
those who underwent surgery that included bi-
lateral salpingo-oophorectomy.11 Patients treated
with conservative surgery for LMP ovarian tu-
mors should be encouraged to undergo comple-
tion TAH/USO after they no longer wish child-
bearing. Zanetta and coworkers16 reported that
the rate of recurrence with progression into in-
vasive lesions was only 2%. Among 7 patients
with invasive recurrences, 5 were of the serous

subtype and the other 2 of mucinous subtypes.
Six of these 7 patients had initial fertility-sparing
surgery.16

Clinical Scenario 5

A 54-year-old woman is explored for an 8-cm
right adnexal mass. At the time of hysterectomy
and bilateral salpingoophorectomy, she has tu-
mor rupture. Several 1 to 2-cm pelvic implants
are removed and a 3-cm omental implant is
removed with omentectomy. Elective appen-
dectomy is performed. There is no retroperi-
toneal lymphadenopathy and all grossly visible
implants have been removed. Final pathology
reveals a unilateral mucinous LMP with nonin-
vasive extra-ovarian implants. The appendix is
histologically normal. Cytology prior to tumor
rupture was negative.

What adjuvant treatment is
required for this patient?
Patients with early-stage LMP tumors that have
been completely resected do not benefit from
adjuvant chemotherapy.21 Long-term follow-up
every 3 months for the first 2 years, and then
every 6 months until at least 5 years after
surgery, would include clinical examinations,
CA-125 levels, and vaginal sonographic exami-
nations or CT scans.17 Recurrent lesions should
be approached with an attempt at complete sur-
gical debulking with special emphasis on close
pathologic examination to rule out recurrence as
malignant lesions or LMP with invasive implants.

Patients who have advanced-stage LMP tu-
mors present more challenging decision-making.
Sutton and associates10 documented that ad-
vanced LMP lesions with optimally debulked
residual disease rarely responded to platin-based
chemotherapy as determined by second-look la-
parotomy, yet had a very low mortality caused
by ovarian cancer. In patients with noninva-
sive implants and complete surgical debulk-
ing, no further treatment is required, but close
clinical follow-up is recommended. Adjuvant
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chemotherapy may be considered in patients
with noninvasive implants, but this is con-
troversial. Although adjuvant chemotherapy is
most often recommended for patients with in-
vasive metastatic implants, there are no ran-
domized clinical trials that have established
efficacy. Some retrospective studies have docu-
mented an improved survival in patients with in-
vasive implants from LMP tumors treated with
chemotherapy, but there have not been any
prospective studies to confirm these findings.

Clinical Scenario 6

A 43-year-old woman is explored for bilateral
7-cm complex masses with solid components
and increased free fluid on preoperative ultra-
sound. CA-125 value was 59 U/mL. At the time
of TAH/BSO, she has bilateral mucinous LMP
tumors confirmed by frozen section. There is
300 mL free gelatinous ascites with “egg white”
consistency and a few firm implants involving
the omentum that are removed with omentec-
tomy.

What additional surgical procedures
should be performed?
When a mucinous ovarian tumor is found, the
abdomen should be carefully explored for evi-
dence of a GI primary lesion. Most cases of pseu-
domyxoma peritonei are associated with a pri-
mary malignancy of the appendix. Because the
appendiceal primary may be very small, appen-
dectomy should be performed in all cases of sus-
pected pseudomyxoma or mucinous LMP tumors
of the ovary. An attempt should be made to de-
bulk all solid metastatic implants, and all of the
mucinous ascites should be evacuated.

What is the management of
pseudomyxoma peritonei?
Principles of management include appendectomy
with complete debulking of peritoneal implants
and evacuation of all of the mucinous ascites.
Unfortunately, the majority of patients will re-

lapse after surgical debulking, but in the ab-
sence of treatment, it may be years before pa-
tients become symptomatic from recurrent dis-
ease. In the past, management included close
clinical and radiographic follow-up, with care-
fully sequenced surgical debulking when pa-
tients developed clinically significant progres-
sion. A small GOG study suggested a benefit
using intraperitoneal (IP) 5-fluorouracil in a
few patients with pseudomyxoma.22 Currently,
other investigators are studying aggressive sur-
gical debulking combined with intraoperative IP
chemotherapy with hyperthermia.23 It is cur-
rently recommended that patients with this rela-
tively rare malignancy be referred to centers that
specialize in the management of pseudomyxoma
peritonei.
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Background

Epithelial ovarian cancer (EOC) is the second most
common gynecologic malignancy, with approxi-
mately 21,650 cases diagnosed annually in the
United States and an estimated 15,520 deaths. It is
the most common cause of death among women
with gynecologic malignancies and the fifth most
common cancer in American women.1 A woman’s
lifetime risk for ovarian cancer is 1.4%, with the
peak incidence in the 6th and 7th decades of life.
Family history of breast or ovarian cancer can in-
crease the lifetime risk to 15% to 60%. A strong
family history refers to women having two or
more first-degree relatives diagnosed with breast
and/or ovarian cancer. Patients with familial gas-
trointestinal cancers diagnosed before the age of
45, and those with a personal history of breast
cancer, also carry a greater risk. Autosomal domi-
nant inheritance is noted in hereditary site-specific
ovarian cancer, Lynch II syndrome, and heredi-
tary breast/ovarian cancer. DNA mismatch repair

genes MSH2 and MLH1 when mutated are found
in the Lynch II syndrome. Mutations in BRCA1
and BRCA 2 are often found in patient with breast
and ovarian cancer which can account for as much
as 90% of cancers in women with familial ovarian
cancer histories.2 (See Chapter 7).

The majority of women with ovarian cancer ini-
tially are diagnosed in advanced stage (stage III or
IV) due to the lack of screening tests and non-
specific symptoms. The overall survival of these
women is approximately 30%. Factors that have
an impact on prognosis include initial stage, vol-
ume of residual disease at the completion of the
initial surgical procedure, grade of tumor, patient
performance status, response to platin-containing
chemotherapy regimens, and age.3

Patients with early-stage (stage I and II) ovarian
cancer have a much more favorable prognosis. Crit-
ical to an optimal outcome for these women is cor-
rect comprehensive surgical staging and treatment
with appropriate adjuvant chemotherapy. (Table
10.1).4,5

A single layer of peritoneal mesothelium that is
derived from the ceolomic layer during embryo-
genesis surrounds the ovary. The totipotential na-
ture of this epithelial layer can lead to malignant
transformation and can differentiate to any cell
type found in the Müllerian tract, including fal-
lopian tube, uterus, cervix, and ovarian stroma. It
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Table 10.1 The 1986 FIGO staging system of ovarian
malignancies

FIGO stage
Description (based on surgical and
pathologic findings)

I Disease limited to the ovaries

Ia Disease limited to one ovary, no
ascites, no surface involvement,
capsule intact

Ib Disease limited to both ovaries,
no ascites, no surface
involvement, capsule intact

Ic Either stage Ia or Ib with ascites
containing malignant cells or
positive peritoneal cytology,
capsule ruptured, or surface
involvement

II Disease involving one or both
ovaries with pelvic extension

IIa Extension or metastases to the
fallopian tube or uterus

IIb Disease spread to other pelvic
organs\including the pelvic
sidewall

IIc Either stage IIa or stage IIb with
ascites containing malignant cells
or positive peritoneal cytology,
capsule ruptured, or surface
involvement

III Peritoneal implants outside pelvis
and/or positive retroperitoneal or
inguinal lymph nodes

IIIa Grossly limited to the true pelvis,
negative nodes, microscopic
seeding of abdominal peritoneum

IIIb Implants of abdominal
peritoneum 2 cm or less; nodes
negative

IIIc Abdominal implants greater than
2 cm and/or positive
retroperitoneal or inguinal nodes

IV Distant metastases; positive
pleural effusion, parenchymal
liver or spleen metastases

From Changes in definitions of clinical staging for
carcinoma of the cervix and ovary: International
Federation of Gynecology and Obstetrics. Am J Obstet
Gynecol. 1987;156:263–264.

Table 10.2 Histology and cellular subtype of epithelial
ovarian neoplasms7

Histologic/cellular type Example

Serous/endosalpingeal
Benign Cystadenoma
Borderline Surface papillary tumor
Malignant Cystadenocarcinoma

Mucinous/endocervical
Benign Cystadenoma
Borderline Cystic tumor
Malignant Cystadenocarcinoma

Endometrioid/endometrial
Benign Cystadenoma/

adenofibroma
Borderline Cystic tumor
Malignant Cystadenocarcinoma

Clear cell/Müllerian
Benign Cystadenoma/

adenofibroma
Borderline Cystic tumor
Malignant Adenocarcinoma

Transitional cell/transitional
Benign Brenner
Borderline Proliferating Brenner

type

Malignant Malignant Brenner/
non-Brenner
transitional cell

Squamous cell/squamous
Mixed epithelial/mixed
Undifferentiated/anaplastic

From Kaku T, Ogawa S, Kawano Y, et al. Histological
classification of ovarian cancer. Med Electron Microsc.
2003;36:9–17.

is thought that ovarian cancers develop from the
surface epithelium or post-ovulatory exposure to
sex-steroid hormones or other cellular chemi-
cals. Theories to account for EOC include in-
cessant ovulation, gonadotropin stimulation, hor-
monal stimulation, and inflammation.6 Any part
of the ovary can undergo rapid, uncontrolled pro-
liferation and may subsequently undergo malig-
nant transformation. Table 10.2 outlines the var-
ious epithelial ovarian neoplastic cell types and
histologies.7



Early Epithelial Ovarian Cancer 123

Pathology notes

Survival for stage I ovarian cancer is � 90%. Ac-
curate staging is an essential part of predicting
prognosis and guiding therapy. Pathology reports
from all staged ovarian cancers should include
the AJCC pathologic stage in the report. Accu-
rate pathologic staging includes gross inspection
of the ovary at the time of frozen section to eval-
uate for capsule rupture or the presence of tumor
on the ovarian surface. Detailed gross inspection
of omentum is also extremely important as metas-
tases may be small, consisting only of microscopic
disease. The omentum can be serially sectioned
into thin slices for inspection and then palpated
for firm regions. Any abnormalities need to be
submitted for histologic evaluation. Cytology re-
sults of peritoneal washings or ascites should be
incorporated into the final AJCC pathologic stage.

Early-stage ovarian cancers are closely tied to
the epithelial type of the carcinoma. The preva-
lence of stage I ovarian cancer by histologic type
is as follows: serous (4%), clear cell (36%), en-
dometrioid (53%), mucinous (83%), and Bren-
ner (100%).8 Although the vast majority of ovar-
ian carcinomas are serous carcinomas, most stage
I ovarian cancers show mucinous, endometrioid,
or clear cell histology. Serous carcinomas tend
to be relatively smaller and bilateral with rapid
spread to pelvic and abdominal cavities. The lead
time from grossly detectable disease to extraovar-
ian spread is brief for serous carcinomas. Grad-
ing of serous carcinomas is particularly relevant
to lower-stage cases. Based on clinical outcome
data and molecular genetic alterations observed
in serous ovarian carcinoma, serous carcinoma
can be divided into the usual high-grade serous
carcinoma (p53 mutations) and the much rarer
low-grade serous carcinoma (KRAS, BRAF muta-
tions). The low-grade serous carcinomas are fre-
quently associated with serous tumors of low ma-
lignant potential and show a survival advantage
over high-grade serous carcinoma. The distinction
between low- and high-grade serous carcinoma
can be made on routine histology (Plate 10.1)
with high interobserver agreement.9

The majority of primary mucinous adenocarci-
nomas of the ovary are large (mean size 18 cm),
unilateral, and well differentiated. Areas resem-
bling a mucinous borderline tumor or cystade-
noma are commonly found within the tumor.
Ovarian mucinous adenocarcinomas can further
be divided into those with a confluent glandular
pattern (90% survival) and those with an infil-
trative pattern (survival � 50%). For any muci-
nous adenocarcinoma involving the ovary, it is
imperative that metastasis be excluded. Gross fea-
tures raising concern for metastasis include bi-
laterality and relatively small tumor size. Histo-
logic clues to metastasis include signet-ring cell
forms (GI or breast metastasis), nodular distribu-
tion of tumor, ovarian surface involvement, ex-
tensive pseudomyxoma ovarii, and zones of “dirty
necrosis” with surrounding garland pattern of ep-
ithelium (colorectal metastasis).

Tumors with endometrioid histology are com-
monly stage I. While there is no uniform con-
sensus on the grading of these tumors, the WHO
recommends the FIGO system as used in the
endometrium. Ovarian endometrioid adenocarci-
noma may occur in conjunction with endometrial
endometrioid adenocarcinoma and it can be dif-
ficult to determine if the tumors represent syn-
chronous primaries or endometrial primary with
ovarian metastasis. Well-differentiated, noninva-
sive/superficially invasive tumors are unlikely to
metastasize to the ovary. Poorly differentiated,
deeply invasive carcinomas with lymphovascular
space invasion are much more likely to metasta-
size to the ovary. Ovarian endometrioid adeno-
carcinomas seen in association with endometrio-
sis or adenofibroma favor an independent
ovarian primary. Bilateral ovarian endometrioid
adenocaricnomas with small size (�5 cm), with
invasive growth pattern and mulinodularity, fa-
vor metastasis from the corresponding endome-
trial adenocarcinoma. In practice it may not al-
ways be possible to determine whether the tu-
mors are independent or endometrial carcinoma
with metastasis to ovary.
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Pathology notes (continued)

The prognosis of clear cell carcinoma has not
been shown to correlate with grade; therefore
clear cell carcinoma is typically not graded. For
the pathologist, it is important to distinguish clear
cell carcinoma from its mimics including dysger-
minoma, steroid cell tumor, metastatic renal clear
cell carcinoma, and metastatic GI carcinoma.

Kurman and colleagues have proposed a model
for ovarian carcinogenesis. In their discussion,
they divide tumors into two groups similar to
uterine cancer and designated type I and type
II. Type I tumors present in early stage are typ-
ically low grade and more biologically indolent.
Examples of these type I tumors are low-grade
micropapillary lesions with serous, mucinous, en-
dometrioid, and clear cell histology. Type II tu-

mors present in advanced stage, are high grade,
and are aggressive. This category of tumors would
include high-grade serous carcinoma, clear cell,
and carcinosarcoma of the ovary.10,11 There are
some tumor types that may have characteristics
of both categories such as neuroendocrine car-
cinoma of the ovary. These tumors may often
present in the early stage but are very aggres-
sive and refractory to conventional combination
chemotherapy. Low and high-grade serous car-
cinomas typically arise through different genetic
pathways. Low-grade serous carcinomas, for ex-
ample, arise through alteration oncogenes (RAS),
whereas high-grade carcinomas may arise via mu-
tations in the tumor-suppressor genes (p53 sys-
tem, BRCA1/2).12

Clinical Scenario 1

A 35-year-old para 0010 is being considered
for laparoscopic oophorectomy for a 7-cm cyst
(Fig. 10.1).

What clinical features can be used
preoperatively to distinguish
benign from malignant
adnexal masses?
In the United States, women have a 5% to 10%
chance of developing an ovarian neoplasm. Of
these patients, 1% to 2% will have a malignant
neoplasm. Approximately 300,000 women are
hospitalized every year for management of an
ovarian neoplasm. About 1 in 10 women will
have surgery for an adnexal mass in their life-
time. The incidence of malignant adnexal tu-
mors varies according to age. Patients less than
45 years old who have an adnexal mass will have
a malignancy in 6% to 10% of cases, 33% to
50% in patients over 45 years of age, and 50%
of cases in patients less than 10 years of age.13

In patients with adnexal masses, there are
many features and physical findings than may

predict either a benign or malignant etiology. A
thorough history and physical examination may
provide clues to assist in distinguishing benign
and malignant adnexal masses. In patients with
early EOC, physical exam findings may differ
from patients with advanced EOC. Patients may
describe pain, bloating, early satiety, intermit-
tent nausea and/or vomiting, (and if the mass is
large), pelvic pain and/or pressure, or difficulty
with defecation, particularly if the mass is fixed
in the posterior cul-de-sac. Patients may describe
low-grade fevers or malaise. Often, patients may
not experience any symptoms at all. The pres-
ence of a fixed, solid, irregular pelvic mass pal-
pated on physical examination may be suspicious
of an ovarian malignant neoplasm. However, pa-
tients with leiomyomas, tubo-ovarian abscesses,
or severe endometriosis may have symptomatic
fixed lesions palpated on examination that are
completely benign. A malignancy can also be
present in the absence of a pelvic mass especially
if a patient has abdominal ascites or a palpa-
ble upper abdominal mass. There are limitations
to the physical examination, especially among
women who are obese. Adnexal masses larger
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Figure 10.1 Smooth-walled ovarian cyst with internal echos (4.5 × 3.2 cm). (Image compliments of Alice Chaung,
MD, Department of Obstetrics and Gynecology, University of North Carolina.)

than 5 cm can easily go undetected in these obese
patients. Palpable lymphadenopathy is not a re-
liable finding, especially in patients with early
EOC.

Tumor markers can be useful tools preoper-
atively in distinguishing benign from malignant
neoplasms. CA-125 is a glycoprotein with a high
molecular weight found in the epithelium of
the embryonic colon.14 It is the most common
biomarker used in ovarian cancer. CA-125 is el-
evated in over 80% of all women with ovarian
cancer. It carries a sensitivity of 50% in stage I
and 80% in stage II EOC with a positive predic-
tive value (PPV) of 10%. CA-125 combined with
targeted ultrasonography increases the PPV to
20%.15 Other medical conditions can elevate CA-
125, which affects its utility, particularly in pre-
menopausal women. CA-125 can be elevated in
pregnancy, infection, leiomyomas, endometrio-
sis, other malignancies, and any other type of dis-
ruption to the peritoneal cavity. The presence of
pleural or peritoneal fluid or disease involvement
of a serosal surface can also elevate the CA-125
serum level.14 Furthermore, CA-125 can be ele-

vated in 1% of healthy women and may fluctu-
ate during the menstrual cycle. If one must fol-
low CA-125 in a menstruating woman, it is use-
ful to obtain the test at approximately the same
time early in the cycle, such as day 3. It is useful
to have CA-125 evaluated by the same laboratory
whenever possible.

CA-125 has historically not been a good
screening test for ovarian cancer. The sensitiv-
ity data are based on large studies done in the
late 1980 and 1990s. The sensitivity of the CA-
125 serum test for detecting women with ovar-
ian cancer is 67% to 80%. The specificity ranges
between 98% and 99%. However, because of
the low prevalence of the disease in the popu-
lation, the PPV is only 26%.16,17 The Prostate,
Lung, Colorectal, and Ovarian Cancer Screen-
ing (PLCO) trial is evaluating the utility of CA-
125 and transvaginal ultrasound as screening
tools for ovarian cancer. In this study, which
started enrollment in 1993 and ended in 2003,
over 28,000 women were screened. A PPV of
only 1% and 3.7% were found for transvagi-
nal ultrasound and CA-125, respectively. The
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PPV value was far less than what was previously
reported in the literature for CA-125, and the au-
thors concluded that this might have been due
to the multicenter nature of the trial. The in-
terim conclusions further noted that most can-
cers were diagnosed in late stages, too many
surgical procedures were performed to find one
cancer, and only about 5% of surgical procedures
found ovarian cancer.17

Other tumor markers have also been used as
screening tools for ovarian cancer with some
improvement in sensitivity but a decrease in
specificity. These include CEA, OVX1, M-CSF,
CA-125II, CA 72-4, CA 15-3, lipid-associated
sialic acid (LASA), HE4, mesothelin, osteopon-
tin, kallikrein(s), and soluble EGF receptor.15,18

Zhang and colleagues studied 498 serum samples
and used a modeling tool to test the use of four
serum markers (CA125II, CA 72-4, CA 15-3, M-
CSF) to screen women for ovarian cancer. Using
these four markers, they calculated sensitivity of
71% for detecting women with EOC. Since ovar-
ian cancer has a prevalence of 1 in 2500 in the
United States, a good screening test would need
to have a sensitivity of 75% and a specificity of
99.7%.19

A new test that has come to the market for
epithelial ovarian cancer screening is called
OvaSure, released through LabCorp. The test em-
ploys six molecular markers to screen women
for ovarian cancer (Leptin, prolactin, insulin-like
growth factor II, osteopontin, macrophage in-
hibitory factor, and CA-125). It was initially stud-
ied in serum samples of 365 healthy controls and
160 patients with ovarian cancer. In control pa-
tients, the specificity was 99.67%. In the patients
with ovarian cancer, the serum panel identified
all stage III and IV disease and 89% of stage I/II
disease.20 On July 2, 2008, the Society of Gyne-
cologic Oncologists (SGO) released a statement
regarding the use of OvaSure:

The SGO recognizes the need for accurate early de-

tection biomarkers for ovarian cancer. For this rea-

son, SGO reviewed the literature regarding OvaSure,

a serum-based diagnostic test for ovarian cancer. Af-

ter reviewing OvaSure’s materials, it is our opin-

ion that additional research is needed to validate the

test’s effectiveness before offering it to women out-

side of the context of a research study conducted

with appropriate informed consent under the aus-

pices of an institutional review board. SGO is com-

mitted to actively following and contributing to this

vitally important research. As physicians who care

only for women with gynecologic cancers, our hope

is that these cancers can either be prevented or de-

tected early. Because no currently available test has

been shown to reliably detect ovarian cancer in its

earliest and most curable stages, we will await the

results of further clinical validation of OvaSure with

great interest.

The use of radiologic imaging with transvaginal
ultrasound (TVU) is another important tool that
has been studied for screening women for EOC.
Historically, however, transabdominal (TAU) ul-
trasound by itself has not improved detection
rates. A European prospective study of over 5000
women using TAU for ovarian cancer screening
found a detection rate of 100%, but the PPV
was only 2.3%, and the specificity was 97.7%.21

Fishman and colleagues performed a large mul-
ticenter trial of TVUs in over 4500 women who
were at high risk for developing EOC. The au-
thors found that ultrasound alone was of lim-
ited value as an independent modality for de-
tecting early-stage ovarian cancer.22 Using ultra-
sound in combination with serum markers is an-
other potential way of screening women at high
risk for developing EOC. Previously, it was noted
that the PPV for EOC using CA-125 screening
alone was 4.6%. When combining CA-125 and
TVU, the PPV increased to 40%. Using combined-
modality screening was highly sensitive for de-
tecting advanced-stage disease.23 In the end, the
goal of screening should be to decrease ovarian
cancer–specific mortality. In order to achieve this
goal, screening tests must have both a high sensi-
tivity for early disease and specificity beyond the
results achieved by current technology.

Other imaging modalities can be used to de-
tect adnexal masses. Computed tomography (CT)
scans can evaluate the abdominal cavity and
assess for the presence of enlarged pelvic and
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para-aortic lymph nodes. It is useful if there is
a known cancer but not very informative for
screening. Magnetic resonance imaging (MRI) is
somewhat better in describing masses than CT
scans. It is similar to CT in providing informa-
tion about the abdomen and pelvis although at a
greater cost compared to CT. Positron emission
tomography (PET) scans may be useful in the
diagnosis of tumor recurrences, but the role for
PET scans in the initial evaluation of a woman
with an adnexal mass has not been established.
Finally, there are significant costs associated with
CT, MRI, and PET scans compared to transvaginal
sonography.

What gross features can be used to
distinguish benign from malignant
ovarian tumors at the time of
laparoscopy?
Using a laparoscopic approach to women with
adnexal masses can be a feasible method and
is widely accepted for diagnosing and subse-
quently treating EOC. The risk of encountering
an ovarian malignancy in a simple cyst in pre-
menopausal women is less than 1%. In post-
menopausal patients the same lesion will be ma-
lignant in up to 3% of cases. Furthermore, a
complex mass with the some or all the char-
acteristics listed in Table 10.3 may increase the
rate of unsuspected malignancy to greater than

Table 10.3 Ultrasound findings of adnexal masses that
may indicate a malignancy22

Ultrasound Characteristics For The Ovary
Cystic mass with thick septation
Internal papillae
Solid components
Neovascularity
Low-resistant blood flow
Bilateral masses
Ascites
Matted bowel
Irregular borders

From Leng JH, Lang JH, Zhang JJ, et al. Role of
laparoscopy in the diagnosis and treatment of adnexal
masses. Chin Med J (Engl). 2006;119:202–206.

13%.24,25 There are visual cues that the sur-
geon should be familiar with to raise the sus-
picion of malignancy. During the initial survey,
a thorough evaluation of the pelvis and up-
per abdomen should be performed including the
surface of the contralateral ovary, the uterine
serosa, the appendix (if applicable), the bowel
serosa, liver surface, diaphragm, and omentum.
Two findings on the ovary that may raise sus-
picions for a malignancy are papillary projec-
tions on the outer surface of the ovary (Fig.
10.2) or protruding into the cystic cavity and a
solid-appearing texture.24 Gross tumor implants
need to be biopsied and sent for frozen sec-
tion. Free fluid in the pelvis should be collected
and sent to pathology. If no fluid is seen, 50
to 100 mL of an isotonic saline solution should
be used to wash the pelvis and aspirate for cy-
tologic evaluation. Leng and colleagues studied
over 2000 patients with benign-appearing ad-
nexal masses by ultrasound and normal CA-125
serum levels. Forty-one patients had intracystic
vegetations and 6 of these patients had inva-
sive carcinoma (15%). While this number ap-
pears high, the rate of malignancy in the to-
tal studied population was only 0.3%.24 Another
study of 667 patients with adnexal masses hav-
ing benign characteristics found a 5.7 % rate
of unexpected intracystic vegetations, with 14%
of those cases showing borderline tumors. There
were no cases of invasive carcinoma.26 Laparo-
scopic evaluation of adnexal masses can be per-
formed in patients with lesions that have benign
ultrasound characteristics and a normal CA-125
value with a less than 1% rate of invasive
carcinoma.

Clinical Scenario 2

A 29-year-old woman presents with an adenxal
mass and an abnormal ultrasound of the ovary
(Fig. 10.2). Despite the abnormal ultrasound,
given the patient’s age, the mass was felt unlikely
to be ovarian cancer. However, during laparo-
scopic salpingo-oophorectomy papillary serous
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Figure 10.2 Serous carcinoma of the ovary. Note the papillary excrescences, thick septations, and internal echogenic
material (nodularity). (Image compliments of Alice Chuang, MD, Department of Obstetrics and Gynecology, University
of North Carolina.)

ovarian cancer is diagnosed by frozen section. No
extra-ovarian lesions are noted.

What is appropriate staging for
presumed early ovarian cancer?
Surgical staging is vital in assessing a patient with
early EOC. Appropriate surgical staging is diag-
nostic, therapeutic, and prognostic. Ovarian can-
cer has been historically staged via laparotomy.
Recently, series have evaluated the use of la-
paroscopy to stage early EOC. While it is not
expected that the general gynecologist has the
skill or training to perform a full staging proce-
dure via laparoscopy for early EOC, it is impor-
tant rather to be able to recognize key anatomic
disruptions or deviations and to be able to com-
municate them to a consultant either intra-
operatively or postoperatively. These anatomic
deviations include lymphadenopathy, gross tu-
mor implants (including approximate size and lo-
cation), involvement of contralateral ovary, and
abnormalities of intestinal structures (ie, poten-
tial for primary site of disease).

Appropriate staging for EOC, particularly for
apparent early EOC, is critical because it may

affect postoperative management. For example,
patients with fully staged IA or IB grade I carci-
nomas typically do not require additional ther-
apy. However, any patient with stage IC grade
I lesions, advanced-stage disease, or any stage
disease with high-grade histology such as grade
III lesion, clear cell, carcinosarcoma, or neu-
roendocrine, requires postoperative combination
chemotherapy. The importance of staging can
be illustrated by published reports showing in-
adequate initial staging of patients sent to ter-
tiary care centers. Young and colleagues evalu-
ated 100 patients with a diagnosis of “early EOC”
(stage IA-IIB). After restaging, 31% of patients
were “up-staged” based on positive para-aortic
lymph node metastases, unsuspected disease in
the pelvic peritoneum, ascites fluid, or disease on
the diaphragm.27

If carcinoma is encountered during la-
paroscopy it is important to thoroughly evaluate
the abdomen and pelvis both visually and with
tissue sampling. This can be performed by the
initial primary surgeon or with an appropriate
consultant trained to perform a thorough lym-
phadenectomy. Aspiration of peritoneal ascetic
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fluid or pelvic washings (isotonic saline solu-
tion) should be sent for cytologic evaluation; this
includes fluid collected from the peri-hepatic re-
gion. The entire affected ovary and tube should
be removed. If fertility is not desired, the con-
tralateral ovary and uterus should also be re-
moved. Biopsies of the peritoneum should be
taken from the following locations: anterior and
posterior cul-de-sac, bilateral abdominal para-
colic gutters, intestinal mesentery, and omen-
tum. Any grossly abnormal tissue should be re-
moved, including scar tissue. Suspicious pelvic
and/or para-aortic lymph nodes should be re-
moved. If no enlarged or suspicious lymph nodes
are seen, a thorough pelvic lymphadenectomy
and para-aortic lymphadenectomy to the level of
the gonadal vessels should be employed to assess
for microscopic stage IIIC disease. Lymph node
metastases even in apparent stage I disease may
be detected in up to 14% of patients.28

Laparoscopy can be used successfully to stage
early EOC in highly selected individuals. It is
important to note that laparoscopic staging is
a fairly new concept and should be performed
by trained advanced laparoscopists with the
ability to perform a thorough exploration and
lymph node dissection. The standard laparo-
scopic staging involves a full infrarenal para-
aortic and pelvic lymphadenectomy, removal of
the remaining adnexa, and total laparoscopic or
laparoscopic-assisted vaginal hysterectomy when
appropriate. A study by LeBlanc and colleagues
evaluated 28 patients referred for completion
staging. All but one was successfully staged via la-
paroscopy. Twenty-one percent of patients were
upstaged for positive peritoneal implants or pos-
itive para-aortic lymph node metastases.29 Out-
comes from laparoscopy and laparotomy are sim-
ilar in terms of accuracy and adequacy of staging.
Patients who underwent laparoscopy had shorter
hospital stays compared to laparotomy.30

A concern in staging early EOC via laparoscopy
is the possibility of port-site metastases. The re-
ported rate ranged from 1% to 2.3%.31,32 In-
terestingly, Huang and colleagues reported on
6 cases of port-site metastases from 31 patients
who underwent laparoscopic staging for EOC

over an 8-year period.33 This rate (19%) appears
to be an exception rather than the rule.

Is fertility-sparing surgery an
appropriate option for a patient
with presumed early-stage
epithelial ovarian cancer?
With women delaying child-bearing with in-
creased frequency, the potential for fertility-
sparing management of malignant adnexal
masses will also increase in frequency. There is
greater availability of options for preservation of
fertility for women with gynecologic malignan-
cies. In early EOC, fertility-sparing surgery can
be used with favorable outcomes. For fertility-
sparing procedures to be effective, the patient
first must be willing to retain her fertility and
be aware of the risks. Factors that may affect
a woman’s options include age, tumor grade,
success of initial comprehensive staging, family
history, and known causes of infertility, if appli-
cable. The patient must be fully aware of her con-
dition to make an informed decision. Finally, the
treatment should never compromise the possibil-
ity of a cure.

The peak age of EOC is in the 6th and 7th
decades of life, with a lifetime risk of 1.4%. The
risk is greater if the patient is BRCA 1/2 positive,
or has multiple first-degree family members with
either breast or ovarian cancer. Over 70% of pa-
tients present with advanced-stage disease. Stage
I disease is found in 25% of patients, who typ-
ically have a greater than 90% 5-year survival.
Patients with stage IA or IB disease can defer
platinum-based chemotherapy and elect to un-
dergo intensive surveillance with every 3 months
CA-125 serum level, pelvic exam, and transvagi-
nal ultrasound at 3 to 6-month intervals. Patients
with stage IA disease with high-grade histolo-
gies should receive platinum-based chemother-
apy. Schilder reported on 52 patients who under-
went fertility-sparing staging for early EOC (stage
IA-IC) who achieved 31 pregnancies in 17 pa-
tients. Unfortunately, there were also 3 recur-
rences in the same group; 10-year survival for
this cohort was 93%.34
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Hereditary ovarian cancer syndromes consti-
tute about 10% of EOC cases. Patients with a
history of breast cancer or BRCA gene muta-
tion or multiple first-degree relatives with breast
or ovarian may be at greater risk for developing
EOC. Those with BRCA 1 mutations have a 40%
to 50% risk of developing ovarian cancer in their
lifetime, while there is a 15% to 25% increased
risk for patients with BRCA 2 mutations.35

Fertility-sparing surgery for EOC involves
complete evaluation of the entire pelvis, up-
per abdomen, and tissue sampling. It consists of
unilateral salpingo-ophorectomy, with or with-
out biopsy of the contralateral ovary, bilateral
pelvic and para-aortic lymph node dissection,
peritoneal biopsies, pelvic washings, and infra-
colic omentectomy. These can be safely done via
laparoscopy if appropriate.

What if this patient’s wishes are not
known at the time of surgery?
When taking a patient to surgery for an ad-
nexal mass, preoperative risk should be assessed
based on ultrasound findings, CA-125 level if
available, and family history. If the patient has
a significant preoperative risk for malignancy,
the patient should be consented for the pos-
sibility of full surgical staging as appropriate
(including complete hysterectomy and bilateral
salpingo-ophorectomy). If future fertility is de-
sired, fertility-sparing surgical staging should be
performed. A more unsettling scenario is when
the patient has a low preoperative risk but a
malignancy is encountered and the patient’s de-
sire to retain fertility is not known. The surgeon
has two options: terminate the surgery and re-
turn at a later date for completion of staging,
or speak to a family member, if available, and
discuss the options for immediate staging versus
completion surgery at a later date. In either case,
a surgeon with the appropriate training to prop-
erly stage the patient’s malignancy should per-
form the surgery. Regardless of the surgical de-
cision, the safety of the patient should always be
the surgeon’s number one priority.

Several important factors are necessary for a
patient to qualify for fertility-sparing surgery.
The tumor must be unilateral, free of adhesions,
well encapsulated, and with no presence of as-
cites or evidence of extra-ovarian spread. The
entire abdomen and pelvis must be thoroughly
evaluated along with the opposite ovary. Occult
tumor involvement in the contralateral ovary oc-
curs in 7% to 10% of cases.36 If the contralateral
is normal in size, shape, and consistency, a biopsy
is not necessary; however, wedge biopsy may be
safely performed.

Patients have successfully achieved viable
pregnancies after fertility sparing-surgery for
early EOC. Once child-bearing is complete, the
uterus and remaining ovary should be removed.
The risk of recurrence is low, especially with
well-differentiated tumor in true stage I disease.
Zanetta and associates reported on 99 patients
with stage I disease, and 5 out of 53 (9%) patients
managed conservatively recurred; 3 patients re-
curred in the contralateral ovary (3.5%).37 A
study from Italy showed a recurrence rate of
11.8% after conservative surgery and involved
the preserved ovary in 7% of cases.38

What are the consequences of
tumor rupture in a patient with
presumed early-stage epithelial
ovarian cancer?
The concept of intraoperative rupture and its
effect on prognosis has historically been con-
troversial. However, intraoperative rupture does
change postoperative management. Patients with
stage IA or IB low-grade tumors require no ad-
ditional therapy, whereas stage IC patients (via
intraoperative rupture or otherwise) require ad-
juvant combination chemotherapy. Early studies
regarding intraoperative rupture showed no dif-
ference in survival. Other studies have shown a
worse prognosis for iatrogenic stage IC disease
(overall survival of 93% for stage IA versus 73%
for IC-ruptured).39 Mizuno and colleagues also
showed a worse prognosis for patients with iatro-
genic stage IC disease versus stage IA. More im-
portantly, rupture occurring some time prior to
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surgery may lead to seeding the peritoneal cav-
ity and thus lead to worse outcomes.40 It is im-
portant to contain the tumor in a bag during la-
paroscopic surgery for an adnexal mass and avoid
uncontrolled rupture when at all possible (Plate
10.2).

If comprehensive staging cannot be
performed, what is/are the
appropriate surgical procedure(s)?
When confronted with a malignant mass dur-
ing laparoscopic surgery, one may follow these
simple recommendations. First, survey the en-
tire abdomen and pelvis, noting any evidence of
tumor implants as well as the character of the
contralateral ovary, and ensure that this infor-
mation is reflected in the operative report. Sec-
ond, collect pelvic washings, as these may be
helpful in counseling the patient after surgery
about the need for further surgery and/or sub-
sequent chemotherapy. Third, it is best to resist
the temptation to proceed with lymph node sam-
pling or further removal of pelvic organs if one is
not an accomplished laparoscopic surgeon, as this
may lead to an increase in pelvic adhesions and
disruption of retroperitoneal surgical planes and
landmarks. Such disruptions make minimally in-
vasive surgery more technically challenging less
likely to complete. Finally, it is not necessary
to convert the case to a laparotomy from la-
paroscopy due to the findings of a malignancy.
Avoiding laparotomy in this circumstance will
help eliminate delay for future surgery.

What is the survival of early-stage
epithelial ovarian cancer patients?
Survival for early EOC is excellent compared
to advanced-stage disease. Five-year survival for
stage IA and IB disease is 89% and 65%, re-
spectfully. In contrast, 5-year survival for stage
IIIC disease is 29%.41 Patients with stage IA and
IB well-differentiated lesions do not benefit sig-
nificantly from adjuvant chemotherapy and are
treated with surgery alone.42 In patients with
stage IA disease with a high-risk histology such as
grade III tumor or clear cell, adjuvant treatment

is required and usually consists of combination
chemotherapy with carboplatin and paclitaxel for
given every 21 days for six cycles.

Clinical Scenario 3

Frozen section of an ovarian cyst removed via la-
paroscopy in a 35-year-old woman has returned
compatible with a poorly differentiated ovar-
ian adenocarcinoma. Further laparoscopic evalu-
ation reveals gross tumor implants on the omen-
tum and diaphragms (Plate 10.3).

What is the appropriate surgical
procedure for this apparently
advanced ovarian cancer?
Over 70% of patients with EOC present with
advanced-stage disease. Five-year survival for
these patients decreases as the stage advances:
43% for stage IIIA, 41% for stage IIIB, 29%
for stage IIIC, and 13% for stage IV.43 The cor-
nerstone of treatment whenever possible is ini-
tial cytoreductive surgery (ie, surgical debulk-
ing). Consultation with a gynecologic oncologist
experienced in managing patients with advanced
EOC is critical for improved patient outcomes.
The extent of cytoreductive surgery (optimal ver-
sus suboptimal tumor debulking) affects survival.
Optimal cytoreduction is defined as removing all
tumor implants greater than 1 cm in diameter,
while suboptimal cytoreductive surgery results in
remaining tumor implants that are greater than
1 cm in diameter. Advanced EOC encountered
during laparoscopy or initial laparotomy often re-
quires the use of advanced surgical techniques
such as bowel resection or radical hysterectomy.
In general, the goal of surgery in women with
advanced EOC is to establish a diagnosis through
pathologic evaluation of tissue, assess the ex-
tent of disease (stage), and removed any vis-
ible sign of tumor if possible (optimal cyto-
reduction).

While many patients with early EOC can be
staged via laparoscopy or laparotomy, patients
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with advanced disease most often require laparo-
tomy. The surgery is typically performed via ver-
tical skin incision. This type of incision provides
the best method of exposure to the upper ab-
domen that may be required for surgery involv-
ing the liver, diaphragm, or spleen. The first step
in the operation is to get a sense of the extent
of disease and obtain enough tissue to send for
frozen section and make a diagnosis. Can the
patient be optimally cytoreduced? This question
may often dictate the radical nature of the oper-
ation. For example, if the patient has extensive
upper abdominal disease, such as parenchymal
liver metastases or diaphragmatic disease, a rec-
tosigmoid resection may not be indicated for cy-
toreduction unless the patient has symptoms of
obstruction. These patients may benefit equally
from simple hysterectomy and bilateral salpingo-
ophorectomy. The omentum should be removed
(infracolic or total), especially if it is infiltrated
by tumor, as removal of the omentum will add
to the tumor debulking and decrease postopera-
tive ascites formation. The pelvic and para-aortic
lymph nodes should be assessed and removed if
they are enlarged or if there is no evidence of
gross disease � 2 cm outside the pelvis (less than
stage IIIC disease).

The ultimate goal of cytoreductive surgery
in advanced ovarian cancer is to remove all
visible signs of tumor. Multiple studies have
evaluated optimal and suboptimal cytoreduc-
tion and consistently shown that optimal cy-
toreduction to at least less than 1 cm residual
disease positively impacts survival.44,45 Con-
versely patient with suboptimal residual disease
had a worse 5-year survival. Patients with a
large initial tumor burden fared worse than pa-
tients with small initial volume disease even
if both categories of patients were reduced to
� 1 cm disease remaining.46 Optimal cytoreduc-
tive surgery may include extensive resection of
disease in the upper abdomen including partial
hepatectomy, distal pancreatectomy, diaphrag-
matic stripping or resection, and splenectomy.
While these procedures add to operative time,
they are not associated with increased rates of
complications.47

What is the role of pelvic and
para-aortic lymphadenectomy
in patients with obvious
stage III disease?
The goal of cytoreductive surgery in advanced-
stage EOC is resection of all tumor implants to
less than 1 cm for maximal survival benefit.
Systemic lymphadenectomy versus resection of
bulky lymph nodes in the pelvic and para-aortic
region has been studied in stage III disease. While
median progression-free survival was better in
patients who underwent systemic lymphadenec-
tomy, there was no difference in overall survival.
Patients in the systemic lymphadenectomy group
had longer operating times and greater rates of
blood transfusions.48 In general, our practice in
advanced (stage IIIC or IV) disease is to remove
any bulky pelvic or para-aortic lymph nodes
that would result in optimally debulking the
patient.

What is the difference in survival
of early and late epithelial
ovarian cancer?
Survival in EOC is largely dependent on the
amount of initial tumor volume and histologic
subtype. Patients with stage IA-IB grade I disease
require no additional therapy after comprehen-
sive surgical staging. Those with grade III histolo-
gies and disease stage greater than IC require ad-
juvant combination chemotherapy typically with
carboplatin and paclitaxel given every 3 weeks
for 6 cycles. Five-year survival in early-stage dis-
ease ranges from 89% for stage IA to 68% for
stage IB. In advanced-stage disease, 5-year sur-
vival is worse for stage IIIC (29%) and stage IV
(13%) disease.43

First-line chemotherapy for EOC is comprised
of two agents, carboplatin and paclitaxel. The
drugs are typically delivered via an indwelling
central venous access catheter (port-a-cath). Our
practice is to give the first cycle of chemother-
apy as an inpatient to assess for chemotherapy-
related hypersensitivity reactions. The remain-
ing 5 cycles are given every 21 days as an
outpatient. Carboplatin is dosed by area under
the curve (AUC = 6) and paclitaxel is given
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at 175 mg/m2. The main side effects of carbo-
platin are fatigue, neutropenia, and anemia. The
main side effects of paclitaxel are alopecia, pe-
ripheral neuropathy, neutropenia, and anemia.49

Chemotherapy may also be delivered via intra-
peritoneal (IP) port-a-cath. A large random-
ized study through the Gynecologic Oncology
Group showed a progression-free survival ad-
vantage of 5 months for patients who under-
went initial IP chemotherapy versus traditional
IV chemotherapy.50
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Background

Sex cord–stromal tumors (SCSTs) are relatively un-
common ovarian neoplasms that arise from cells
making up the nongerm cell and nonepithelial tis-
sue of the ovary. Sex cords of the ovary originate
from the coelomic epithelium that covers the prim-
itive gonad. During embryologic development, this
epithelium proliferates and then grows down into
the mesenchyme of the ovary in cords of cells.
These sex cords later incorporate the primordial
germ cells that migrate from the wall of the yolk
sac. The cells of the sex cords (granulosa cells and
Sertoli cells) together with the stromal cells (theca
cells, Leydig cells, and fibroblasts) make up the ma-
trix of the ovary. While the sex cord cells dominate
normal ovarian hormonal production, stromal cells
also contribute.

Sex cord–stromal tumors comprise only 7% of
malignant ovarian neoplasms, but are responsible
for 90% of functional ovarian neoplasms.1 These
tumors are typically associated with steroid hor-
mone production, and functional sex cord–stromal

tumors can be categorized into either estrogenic or
androgenic tumors. Table 11.1 outlines the typical
hormonal profiles of the different types of SCSTs.
However, there is variability within the group, and
the endocrinologic function of these tumors can-
not be rigidly predicted by their dominant cell type.
A physician should always consider SCSTs when
evaluating conditions of sex hormone excess, and
these effects are variable depending on the age of
the patient, ranging from precocious puberty, viril-
ization, or postmenopausal bleeding. The hormonal
production of SCSTs can result in pathology be-
yond that of the tumor itself, and physicians must
be aware of these patients’ increased breast and en-
dometrial cancer risk, particularly in the setting of
hyperestrogenism.

Sex cord–stromal tumors can be separated
into the subcategories of granulosa–stromal or
Sertoli–stromal cell tumors. The former include
granulosa cell tumors, thecomas, and fibromas; and
the latter include Sertoli cell tumors, Sertoli–Leydig
cell tumors, and Leydig cell tumors. These
two subcategories comprise the majority of sex
cord–stromal tumors. In addition, gynandroblas-
tomas are rare SCSTs that are benign, containing
a minimum of 10% of both Sertoli–Leydig and
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Table 11.1 Hormonal profiles of sex cord–stromal
tumors

Tumor type Hormonal profile

Granulosa-cell tumor Estrogenic

Thecoma Estrogenic

Fibroma Hormonally inert

Sertoli-cell tumor Estrogenic

Sertoli–Leydig cell tumor Androgenic

Sex cord tumor with
annular tubules

Estrogenic

Gynandroblastoma Androgenic or estrogenic
(most commonly
androgenic)

Leydig cell tumor Androgenic

Stromal luteoma Estrogenic

granulosa cell elements.2 Sex cord tumor with an-
nular tubules (SCTAT) is a rare SCST that is fre-
quently associated with Peutz–Jeghers syndrome.3

SCTAT tumors contain cells that are characteristic
of both Sertoli and granulosa cells.

Granulosa–stromal cell tumors

Granulosa–stromal cell tumors comprise 70% of
sex cord–stromal tumors. The most common tu-
mor in this group is the fibroma, which is a be-
nign, unilateral, solid tumor typically found in a
postmenopausal population. When associated with
ascites and pleural effusions, ovarian fibromas are
part of a condition known as Meigs’ syndrome.4

Granulosa cell tumors have malignant potential.
They are subcategorized into adult and juvenile
types, with the former comprising 95% of cases
reported.5 These tumors tend to be large, unilat-
eral, and predominantly solid. Thecomatous com-
ponents (granulosa–thecomas) result in areas of
yellow coloration. Histologically the characteristic
findings include cells arranged in rosettes called
Call–Exner bodies,6 and cells containing pale cy-
toplasm with “coffee bean”–shaped grooved nu-
clei. These histologic findings are frequently found
in the adult variety of granulosa cell tumors, but
rarely observed in the juvenile subtype. Pure theco-
mas are highly hormonally active but benign solid
tumors, which feature luteinized cells.

Pathology notes

Adult granulosa cell tumor
Granulosa cell tumors are uncommon neoplasms
comprising 1% to 2% of all ovarian neoplasms.
The discussion here will focus on adult gran-
ulosa cell tumors. Adult granulosa cell tumors
are low-grade malignant neoplasms with approx-
imately 93% of cases presenting as stage I. The
most relevant factors related to pathologic diag-
nosis of adult granulosa cell tumors are exclu-
sion of other more or less aggressive neoplasms
with similar histology and the documentation of
potentially important prognostic factors. Tumors
with morphology similar to adult granulosa cell
tumors include cellular fibroma/thecoma, stromal
sarcomas, carcinoid tumor, small-cell carcinoma,
and poorly differentiated endometrioid adenocar-

cinoma (Plate 11.1). Special stains including in-
hibin, synaptophysin (neuroendocrine marker),
cytokeratin, and reticulin are often helpful in
the classification of ovarian neoplasms consist-
ing of monomorphic small blue cells. Distinction
from carcinomas, particularly the highly aggres-
sive small-cell carcinoma, is of utmost clinical
importance. Small-cell carcinomas are typically
unilateral and comprised of a relative monomor-
phic population of epithelioid cells with high nu-
clear/cytoplasmic ratios, similar to granulosa cell
tumors. An elevated mitotic count is the first clue
that a tumor may represent a carcinoma with un-
usual histology rather than a granulosa cell tumor
and indicates the need for special stains.
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Pathology notes (continued)

Stage is the most important prognostic factor
for adult granulosa cell tumors. As most granu-
losa cell tumors present at stage I, there has been
a lot of interest in evaluating prognostic factors to
predict which patients are at higher risk of recur-
rence. Most of the reported studies have a lim-
ited number of cases due to the rarity of adult
granulosa cell tumors. The results in the litera-
ture have been conflicting for several of the prog-
nostic factors evaluated in stage I patients.7 Cap-
sular rupture appears convincing as an adverse
prognostic indicator associated with higher risk
for developing recurrent disease. Large tumors
(�15 cm) have been reported to have a lower
5-year survival when compared to small tumors
(�5 cm). Mitotic index has been evaluated in sev-

eral studies, with variable results. A study using
clearly specified and reproducible methodology
found no correlation between tumor recurrence
and mitotic count or Ki-67 staining index.8 Addi-
tionally, there was no difference in proliferation
between stage I and higher-stage tumors.

Pathology reports for adult granulosa cell tu-
mors should include tumor type, tumor size, and
intactness of the ovarian capsule. Reporting of mi-
totic count is reasonable to include, as the prog-
nostic significance of an elevated mitotic count is
not yet completely resolved. Tumors with � 10
mitoses/10 high-power fields deserve considera-
tion as carcinomas or sarcomas mimicking a gran-
ulosa cell tumor and may indicate the need for
special stains to confirm the diagnosis.

Sertoli–stromal cell tumors

Sertoli–stromal cell tumors include Sertoli, Ley-
dig, and Sertoli–Leydig cell tumors and are sex
cord–stromal tumors that mimic the sex cord cells
found in the male testis. They are a rare group of
tumors, making up 0.5% of all ovarian neoplasms.9

Up to 82% of these tumors are hormonally active.10

They are named according to their cellular compo-
nents, with the most common form of this tumor
type being the mixed Sertoli–Leydig form. Pure
Sertoli cell tumors tend to be somewhat larger than
the pure Leydig cell tumors (4–7 cm compared
with 1–3 cm).10 This may reflect diagnosis of the

Leydig cell tumors at an earlier point in their de-
velopment because of their greater production of
male hormones. Pure Sertoli cell tumors may se-
crete either estrogen or renin, leading to hyperten-
sion and hypokalemia10,11 in approximately 50%
of cases. Sertoli–Leydig or pure Leydig cell tumors
are highly androgenic, and in women are usu-
ally discovered in the evaluation of hirsuitism or
virilization.12 These tumors are almost always uni-
lateral and clinically confined to the ovary at the
time of diagnosis.9 They almost always contain at
least one solid component on imaging, with 70%
being purely solid.10 As a group, they are consid-
ered to have very low malignant potential.

Pathology notes

Ovarian sex cord–stromal neoplasms
Sex cord–stromal tumors of the ovaries are
a diverse group of neoplasms comprising ap-
proximately 10% of all ovarian tumors. Most
sex–cord stromal neoplasms show either benign
(eg, fibroma, thecoma) or low-grade malignant

(eg, granulosa cell tumor, steroid cell tumor,
Sertoli–Leydig tumor) biological behavior. Adult
granulosa cell tumor has been discussed previ-
ously and will not be further discussed here. The
diversity of histology observed in this group of
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Pathology notes (continued)

tumors presents several challenges for the
pathologist, especially for the uncommon sex
cord–stromal tumors. The pathologist’s chief task
is to segregate the true sex cord–stromal tu-
mors from other tumor types that show similar
histopathologic features. Special stains are often
required to make this distinction. Pathology re-
ports from these tumors should include tumor
type, tumor size, grade/differentiation (if appli-
cable), and statement clarifying likely biological
behavior for borderline and low-grade malignant
neoplasms.

Almost 90% of ovarian sex cord–stromal neo-
plasms fall into the fibroma/thecoma group and
are clearly benign. The diagnosis and manage-
ment of the usual fibroma/thecoma is straight-
forward. Predicting the biological behavior of the
small subset of tumors in this group that shows
increased mitotic activity is problematic. Most
cellular fibromas showing increased mitotic ac-
tivity (�3 mitotic figures/10 high-power fields)
without associated cytologic atypia demonstrate
benign biological behavior.13 Tumors associated
with marked adhesions show a higher risk of re-
currence. Tumors showing both increased mitotic
rate and cytologic atypia are classified as fibrosar-
coma. Cellular fibromatous tumors showing cyto-
logic atypia and a low mitotic index fall into the
uncertain malignant potential group, but these
tumors are exceedingly rare.

The Sertoli–Leydig cell tumors show tremen-
dous variation in histologic appearance. The tu-

mors are classified into well, moderately, and
poorly differentiated tumors based on the histo-
logic pattern. The main challenge for the pathol-
ogist in these cases is to exclude other tumors, es-
pecially carcinomas, mimicking a Sertoli–Leydig
cell tumor. A classic example includes some
endometrioid adenocarcinomas that form small
tubules resembling a Sertoli–Leydig cell tumor
(Plate 11.1).

Steroid cell tumors are rare tumors compris-
ing �1% of all sex cord–stromal neoplasms.
The WHO currently recognizes three groups of
steroid-producing tumors, including (1) stromal
luteoma, (2) Leydig cell tumor, and (3) steroid
cell tumor, NOS. The diagnosis of Leydig cell tu-
mor is defined by the identification of crystal-
loids of Reinke. Tumors that cannot be classi-
fied as stromal luteoma or Leydig cell tumor fall
into the steroid cell tumor, NOS group. In con-
trast to the benign behavior of stromal luteoma
and Leydig cell tumor, steroid cell tumors (NOS)
show uncertain malignant potential. Studies have
shown that up to 34% of these tumors behave
in a malignant fashion.14 Gross and histologic
features more frequently associated with aggres-
sive clinical behavior include high mitotic index
(� 2/10 high-power fields), large tumor size
(�7 cm), geographic tumor necrosis, and moder-
ate to severe nuclear atypia. Pitfalls in the diag-
nosis of steroid cell tumor include pregnancy lu-
teoma and metastatic renal cell carcinoma.

Clinical Scenario 1

A 15-year-old girl (para 0) presents with acute
abdominal pain, hemoperitoneum, and a 12-cm
complex mass on ultrasound. Spontaneous rup-
ture of a largely solid unilateral ovarian mass is
found at laparotomy, with no apparent metas-
tases. Frozen section reveals “poorly differenti-
ated ovarian malignancy.”

What are appropriate tumor
markers to consider?
The most commonly found ovarian cysts in ado-
lescent populations are functional cysts. How-
ever, the most commonly found solid ovarian
tumors in the juvenile population are germ cell
tumors and sex cord–stromal tumors.15 Many
germ cell tumor types are associated with ele-
vations in a variety of serum tumor markers.
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Alpha-fetoprotein is frequently elevated in en-
dodermal sinus tumors, mixed germ cell tumors,
and immature teratomas. Lactate dehydroge-
nase (LDH) is frequently elevated in dysgermi-
nomas. Human chorionic gonadotropin (hCG) is
often elevated in ovarian choriocarcinoma and
in mixed germ cell tumors. CA-125 is a sensi-
tive but nonspecific marker for epithelial ovar-
ian cancer, but can also be elevated in other
malignancies or in a number of benign condi-
tions in a premenopausal population such as en-
dometriosis, intraperitoneal infection or inflam-
mation, and ascites.16

Juvenile granulosa cell tumor should also be
considered in this 15-year-old patient, and can be
associated with elevations in serum inhibin lev-
els. Inhibin is an ovarian glycoprotein hormone
that is produced by the granulosa cells of the
ovary and acts at the pituitary to inhibit FSH se-
cretion. It consists of an alpha unit and two beta
subunits. Inhibin levels have been found to be el-
evated in most granulosa cell tumors and 100%
of thecomas.17 It is also found to be elevated in
a number of other benign and malignant tumors
of the ovary, such as mucinous cystadenocarci-
noma. While both alpha and beta units can be
elevated, it is inhibin B which is the predom-
inant form in GCTs.18 A normal inhibin value
does not exclude this pathology, because juve-
nile granulosa cell tumors are less commonly as-
sociated with an elevated inhibin level compared
to adult granulosa cell tumors.19 Additionally, in-
hibin levels are difficult to interpret in a pre-
menopausal female, because this is a hormone
produced by normal granulosa cells of the ovary,
and inhibin secreted by a tumor may not elevate
inhibin levels above normal range. Estrogen lev-
els might well be within normal range for a men-
struating woman. Serum specimens for all tumor
markers mentioned above should be obtained
either preoperatively or within a few hours of
surgery, because many are cleared rapidly and
may become undetectable within a few days after
removal of the tumor.

Müllerian inhibitory substance (MIS) is an
emerging potential tumor marker for GCTs. Like
inhibin, MIS is also produced by granulosa cells

of the ovary.20 MIS has been found to be elevated
in a significant number of GCTs preoperatively,
reducing in values after treatment, and reemerg-
ing with elevated levels more than 11 months be-
fore clinically detectable recurrence.21 However,
MIS is not as yet available clinically as a tumor
marker because investigation into its clinical ap-
plications is not yet complete.

What is appropriate intraoperative
management for this patient?
When an adnexal mass is removed, immedi-
ate pathologic evaluation with frozen section
should be requested.22 Accuracy of frozen sec-
tion evaluation is thought to range between
91% and 97% for gynecologic pathologies.23,24

The ovarian tumor types that present the great-
est numbers of misdiagnoses or challenges at
the time of frozen section are mucinous tumors
and metastatic ovarian malignances.25 However,
frozen section evaluation of sex cord–stromal tu-
mors can also present diagnostic difficulties. In
particular, it may be difficult for the pathol-
ogist to appreciate the differences in mitotic
activity that distinguish fibromas from fibrosar-
comas, and the histologic morphology of gran-
ulosa cell tumors on frozen section may be
confused for cellular fibromas, transitional cell
carcinoma, undifferentiated carcinomas, or yolk
sac tumor.26

While at least 75% of premenopausal pa-
tients with complex adnexal masses undergoing
surgery will have benign pathology,23 all patients
undergoing surgery for adnexal masses should
receive preoperative counseling about the surgi-
cal staging options should the pathology reveal
malignancy. When there is no evidence of gross
metastatic disease, and clinically the tumor ap-
pears to be confined to the ovary, it is appropri-
ate to perform fertility-sparing surgery in a pa-
tient who has not yet completed child-bearing.27

In fertility-sparing surgery, the uterus and con-
tralateral ovary are not removed. However, sur-
gical staging should include peritoneal cytology,
omentectomy, performing biopsies of the peri-
toneum, sampling pelvic and para-aortic lymph
nodes, collecting cytology of the diaphragm, and
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performing a thorough exploration of the ab-
domen. Of course, any suspicious lesions should
be excised. If there is any question of the diag-
nosis or if comprehensive surgical staging can-
not be performed and a unilateral ovarian tumor
is encountered, it is preferable to simply obtain
washings, remove the affected adnexum, manu-
ally and visually explore the upper abdomen, and
await permanent histology to determine whether
further surgery is needed.

At the time of surgery, close inspection of
the contralateral ovary should take place, be-
cause 2% to 8% of sex cord–stromal tumors
are bilateral,28–30 but a normal-appearing con-
tralateral ovary should not be biopsied, because
this is more likely to produce adhesions or re-
sult in complications from bleeding than to yield
a diagnosis of an occult bilateral lesion. Five-
year survival is equivalent (97% versus 98%,
p = 0.061) between premenopausal women with
low grade sex cord–stromal tumors who re-
ceived fertility-sparing sugery and those who
were fully staged.27 Patients who have under-
gone fertility-sparing surgery should consider
hysterectomy and contralateral oophorectomy
once child-bearing is completed.27

What is the prognosis of juvenile
granulosa cell tumor?
Stage of disease is the most important prognostic
factor for juvenile granulosa cell tumor (JGCT).31

Ninety percent of JGCTs are stage IA or IB with a
97% 3.5-year survival rate. Isosexual precocious
puberty is associated with favorable prognosis,
although it is unclear as to whether this is sec-
ondary to symptoms prompting earlier diagnosis.
While early-stage JGCT is associated with good
prognosis, advanced JGCT is associated with ag-
gressive and rapidly progressive disease. In this
way JGCT differs from the adult form of the
tumor, which behaves more indolently and is
associated with a longer time to recurrence.32

Therefore, the period of intense postoperative
surveillance for a patient with stage I juvenile
granulosa cell tumor can be reduced given that
recurrence is anticipated to occur earlier in the
course of disease.

Clinical Scenario 2

A 7-year-old girl presents with telarche, vaginal
spotting, and on ultrasound has a 5-cm right ad-
nexal solid mass.

What is the differential diagnosis
in this patient?
This child is presenting with signs of isosex-
ual precocity. Precocious puberty can be di-
vided into two classifications: gonadotrophin
releasing hormone (GnRH)-dependent preco-
cious puberty, and GnRH-independent precoc-
ity. GnRH-dependent precocity is “true” preco-
cious puberty, and involves early activation of
the hypothalamic–pituitary–gonadal axis. GnRH-
independent precocious puberty results in sexual
maturation due to extrapituitary secretion, ex-
posure to human chorionic gonadotropin (hCG),
or sex steroid secretion independent of the
hypothalamic–pituitary–gonadal axis. In girls,
GnRH-dependent processes predominate, the
majority of which have an idiopathic etiology.33

Nonidiopathic causes include central nervous
system (CNS) tumors,34 CNS irradiation,35 pre-
vious excess androgen exposure,36 and pri-
mary hypothyroidism.37 The latter is felt to be
a result of thyropin (TSH) directly activating
FSH receptors secondary to hormonal structural
similarities.38

GnRH-independent isosexual precocity results
from unregulated secretion of excess sex hor-
mones from either the gonads or the adrenal
glands, or from exogenous sources. Examples of
these pathologies include granulosa, Sertoli, or
theca cell tumors of the ovaries, exogenous es-
trogens, or adrenal pathologies such as congeni-
tal adrenal hyperplasia or androgen-secreting tu-
mors. McCune–Albright syndrome (MAS) is a
genetic disease that is a rare cause of GnRH-
independent precocious puberty and is also char-
acterized by café-au-lait skin pigmentation and
fibrous dysplasia of the bone.39 Because this pa-
tient has an adnexal mass, a sex cord–stromal tu-
mor would be the most likely diagnosis, but other
causes must be excluded.
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What is an appropriate evaluation
before surgery?
The question of what age constitutes pathologic
or precocious sexual development is a controver-
sial one. There is a wide range of normal age
of onset of pubertal development. Factors such
as gender, race, and genetics all influence age
of puberty.40 Taking these factors into account,
evaluation for an underlying pathologic cause of
precocity should be reserved for Caucasian girls
with breast or pubic hair development before the
age of 7, and African-American girls before the
age of 6.41

It is important to perform a thorough his-
tory and physical examination to help determine
the underlying etiology of isosexual precocity.
Particular focus should be made to enquiring
about symptoms of central nervous system disor-
ders including a history of CNS disease, trauma,
headaches, or seizures. The patient should be
asked about a history of exogenous estrogen ex-
posure or abdominal pain. The pattern of sex-
ual characteristic development should be estab-
lished. Girls who report a normal sequence and
pace of pubertal development are more likely to
have a GnRH-dependent etiology for their pre-
sentation, whereas girls whose pubertal charac-
teristics have developed at an abnormal pace or
order are more likely to have a peripheral or
GnRH-independent pathology.42

On physical examination, fundoscopy should
be performed as well as evaluation of vi-
sual fields. Breast and hair development should
be observed and objectified using Tanner and
Ferriman–Gallway stages. Plain radiographs of
the wrist should be obtained to evaluate for
bone age. Finally, in order to differentiate be-
tween central precocity and GnRH-independent
precocity, a GnRH stimulation test should be per-
formed. Basal luteinizing hormone (LH) levels
are assessed, and then drawn again after ad-
ministering GnRH. GnRH-independent precocity
(such as from ovarian GCT) is associated with
stable inhibin levels at baseline and after GnRH
administration, and this result should prompt
the physician to perform abdominal and pelvic
imaging (such as with ultrasound and CT scan).

Serum levels of estradiol, cortisol, DHEAS, and
17-hydroxyprogesterone should be obtained. If
levels of inhibin increase from baseline with
the GnRH stimulation test, imaging of the brain
(with MRI or CT scan) should follow to evaluate
for a central cause of precocity, although 90% of
central precocity is idiopathic and not associated
with measurable central nervous system disease.

Clinical Scenario 3

A 34-year-old nulligravida presents with a solid
9-cm adnexal mass and menorrhagia. She de-
sires to preserve fertility, if possible. At surgery,
a bosselated 9-cm solid tumor replacing the
left ovary is removed intact and is classified
as “mixed granulosa and theca cell tumor” on
frozen section. No apparent metastases or ascites
are noted; the uterus and contralateral adnexal
structures appear normal.

What is the significance of
granulosa cells or other histologic
features in a mixed
granulosa–thecal cell tumor?
In adult-form GCTs, the granulosa cells ap-
pear round, pale with little cytoplasm, and
contain a classically grooved nucleus (coffee
bean). They arrange themselves in rosettes called
“Call–Exener bodies.” Seventy percent of adult-
form granulosa cell tumors contain a mixture of
granulosa cells and theca cells that are lipid laden
(luteinized) ovarian stromal cells. It is the an-
drostenedione produced by these theca cells that
is converted into estradiol by the granulosa cells,
and therefore it is the theca cell component of the
granulosa–theca cell tumor that in turn produces
many of the clinical manifestations of these tu-
mors such as sexual precocity in children, abnor-
mal uterine bleeding in premenopausal women,
and postmenopausal bleeding in an older
population.

Thecomas are benign tumors that contain
theca cells and fibrous tissue, and are typically
very hormonally active. They may contain
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granulosa cell components, and pathol-
ogy separately categorizes tumors as either
granulosa–theca cell or granulosa cell tumors
depending on the relative proportion of gran-
ulosa cell composition. A granulosa cell tumor
contains less than 25% theca cells. A theca
cell tumor contains less than 25% granulosa
cells, and a granulosa–theca cell tumor contains
greater than 25% of each cell type. Theca cell
tumors (TCTs) are virtually all benign, while
GCTs are malignant but exhibit less malignant
activity than most ovarian carcinomas.1 Because
of the difference in prognosis associated with
each tumor subtype, it is very important that
an accurate histologic diagnosis is obtained. A
frozen section finding of greater than 25% gran-
ulosa cells within a theca cell tumor suggests a
malignant tumor and the surgery should proceed
accordingly.

What is appropriate surgical
management of this patient?
Surgery for ovarian malignancies serves two
important functions: diagnostic staging and ther-
apeutic tumor reduction. In order to accom-
plish the former, surgery for ovarian malignan-
cies usually includes removal of both ovaries, the
uterus, biopsies of pelvic and peri-aortic lymph
nodes, biopsies of the omentum, biopsies of the
peritoneum, consideration for an appendectomy,
and cytology from both peritoneal washings and
the diaphragm. Without evaluation of all of these
tissues, a physician cannot assign the tumor a
surgical stage, and discussions about prognosis
and future therapies become more speculative.
Ovarian granulosa cell tumors are staged accord-
ing to the guidelines created by FIGO to stage
ovarian malignancies (Table 11.2).

Among sex cord-stromal tumors that have
been completely staged, 80% of granulosa–theca
cell tumors were stage IA. However, within that
same study population, 58% of granulosa cell
tumors were stage IA defined at comprehen-
sive staging but only 8% were stage III, and
most advanced-stage patients had grossly appar-
ent disease.1 These findings once again raise the

Table 11.2 FIGO staging of ovarian malignancy

0 No evidence of primary tumor

I Tumor confined to ovaries

IA Tumor limited to one ovary, capsule intact
No tumor on ovarian surface
No malignant cells in the ascites or peritoneal
washings

IB Tumor limited to both ovaries, capsules intact
No tumor on ovarian surface
No malignant cells in the ascites or peritoneal
washings

IC Tumor limited to one or both ovaries, with any of
the following:

Capsule ruptured, tumor on ovarian surface,
positive malignant cells in the ascites, or positive
peritoneal washings

II Tumor involves one or both ovaries with pelvic
extension

IIA Extension and/or implants in uterus and/or tubes
No malignant cells in the ascites or peritoneal
washings

IIB Extension to other pelvic organ
No malignant cells in the ascites or peritoneal
washings

IIC IIA/B with positive malignant cells in the ascites or
positive peritoneal washings

III Tumor involves one or both ovaries with
microscopically confirmed peritoneal metastasis
outside the pelvis and/or regional lymph node
metastasis

IIIA Microscopic peritoneal metastasis beyond the pelvis
IIIB Macroscopic peritoneal metastasis beyond the

pelvis 2 cm or less in greatest dimension

IIIC Peritoneal metastasis beyond pelvis more than 2 cm
in greatest dimension and/or regional lymph node
metastasis

IV Distant metastasis beyond the peritoneal cavity

question for the necessity of complete staging in
low-risk tumor populations.

It is acceptable practice to perform fertility-
sparing staging in premenopausal women with
clinical stage I granulosa–theca cell tumors, as
the likelihood of finding distant microscopic dis-
ease is extremely small.27 However, an exten-
sive evaluation of the peritoneal cavity and
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retroperitoneal structures should take place.
When planning surgery to address an adnexal
mass, a preoperative discussion should be held
with the patient that addresses her desire for fu-
ture fertility should malignancy be diagnosed.
In the patient who is nulliparous and has ex-
pressed a desire for future fertility, it would be
appropriate to perform staging that does not in-
clude hysterectomy and contralateral salpingo-
oophorectomy.

If fertility-sparing surgery is performed, it
is important to perform sampling of the en-
dometrium as part of the staging procedure, as
granulosa cell tumors are associated with an in-
creased risk of endometrial hyperplasia or en-
dometrial cancer, thought to be secondary to
their generation of a hyperestrogenic state.1,44

One-third of patients with ovarian granulosa
cell tumors and menstrual irregularities or post-
menopausal bleeding are found to have hyper-
plasia with atypia and approximately 20% have
endometrial adenocarcinoma.27,29,44–46

What factors influence outcome
in patients with granulosa
cell tumors?
Stage of disease is the most important prognos-
tic factor when dealing with GCTs.27 Ninety per-
cent of GCTs are FIGO stage I or confined to the
ovary. Stage I tumors have a 5-year survival rate
of greater than 90% even among incompletely
staged patients,30 with the 10-year survival rate
being 85% to 95%.45 Conversely, stage III/IV tu-
mors are associated with a 22% to 50% 5-year
survival, and 17% to 33% 10-year survival.45

There are several additional factors that are de-
bated in the literature that might play a role
in prognosis such as tumor size, tumor rupture,
histologic pattern, nuclear atypical, and mitotic
index.

It has been postulated that, independent of
stage, tumor size greater than 5 cm is asso-
ciated with poorer outcomes, such as shorter
progression-free survival and 10-year survival in
patients with GCT.28–30 However, these findings
have not been consistently reproduced in the

literature,45,48,49 and conversely, there have been
recurrences documented in women where the
original tumor was microscopic.50 Tumor rupture
is not a consistently demonstrated prognostica-
tor, particularly if the rupture has occurred in-
cidentally at the time of surgery.51 However, a
26% reduction in 25-year survival was demon-
strated in patients with spontaneous rupture of
cysts compared with those patients whose GCTs
were removed intact.45 This may reflect a more
aggressive underlying pathology for tumors that
spontaneously rupture. Other postulated, but
not well-substantiated, factors that are associated
with poor prognosis in GCTs include histologi-
cally diffuse architecture compared with follic-
ular pattern of growth, increased mitotic index,
and nuclear atypia.28,52,53 However, the most im-
portant and consistent association for prognosis
in GCT continues to be stage.

What is appropriate follow-up of
patients with granulosa cell tumors
treated by surgery?
Adult granulosa cell tumors have an overall
good prognosis but with a tendency to late
recurrence.20 The medium time to onset of re-
currence is 4 to 6 years.30 However, recur-
rence can be as late as 40 years after initial
diagnosis.54 Therefore, lifelong follow-up is nec-
essary. Follow-up visits are recommended at 3-
month intervals in the first 2 years, every 6
months in the subsequent 3 years, and then
annual but lifelong follow-up thereafter. Visits
should include performing a thorough physical
examination and drawing serum inhibin levels.
Some authors propose performing annual chest
radiographs,20 but the value of this is question-
able, and in general, radiographic imaging should
be reserved for follow-up of abnormal symp-
toms, physical examination findings, or elevating
serum inhibin levels. The mainstay of treat-
ment of recurrence is early detection of recur-
rence and secondary surgical resection, because
chemotherapy and radiation therapy have lim-
ited success in treating this disease, particularly
in advanced stages.55
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Clinical Scenario 4

A 40-year-old woman has progressive symptoms
of increased libido, clitoral enlargement, “hoarse-
ness,” and hair growth in a beard distribution
and over her chest plate, while noticing temporal
balding.

What is the appropriate evaluation
for this patient?
This patient is demonstrating symptoms consis-
tent with virilization. Virilization in adolescent or
adult women involves the acquisition of clitoral
enlargement, increased muscle mass, acne, hir-
suitism, frontal or crown hair thinning, deepen-
ing of the voice, and menstrual disruption with
annovulation.56 The etiology is one of androgen
excess, which may be caused by:
� Polycystic ovarian syndrome
� Androgen-producing tumors of the ovary,

adrenal glands, or pituitary glands
� Hypothyroidism
� Anabolic steroid exposure
� Congenital adrenal hyperplasia due to 21-

hydroxylase deficiency (late onset)
Virilization should not be confused with hirsuit-
ism, which is one of the symptoms of virilization
but can occur as an isolated benign condition
without other virilizing signs or symptoms. Hir-
suitism is defined as excessive terminal hair that
appears in a male pattern in women.57 It can be
distinguished from hypertrichosis, which is ex-
cessive hair growth in a nonsexual pattern not
caused by androgen excess.58 The etiology of
hirsuitism is androgen exposure (both relative
amount, and hair follicle sensitivity to the hor-
mone) causing increased development of termi-
nal hairs, which are thicker and more pigmented.
It is free testosterone that exerts this effect, and
therefore it is associated with conditions that in-
crease total testosterone or androgens, or those
that involve a reduction in sex-hormone binding
globulin. Benign conditions such as idiopathic
hirsuitism and PCOS make up the majority of
causes of hirsuitism. However, when the devel-
opment of hirsuitism is abrupt and short in onset,

occurs after the 3rd decade of life, or is associated
with symptoms or signs of virilization (such as
those seen in this patient), further workup with
serology and imaging for underlying pathology
should take place.58

Evaluation should begin by taking a thorough
history, with care to address features such as
menstrual history, weight history, medication
history, and family history.59,60 This informa-
tion can assist in identifying causes of hirsuit-
ism such as PCOS (with anovulatory cycles and
weight gain), exogenous hormone exposure, or
familial causes such as adrenal hyperplasia. A
physical examination should be performed that
identifies the degree and pattern of hair growth
and loss. An objective tool developed to measure
these changes is the Ferriman–Gallwey score.61,62

Scores greater than 8 are considered pathologic
in Caucasion and black women, and are concern-
ing for underlying androgen excesses. Physical
examination should also include survey of the
body habitus, skin (for signs of acne), evalua-
tion for clitoromegaly, and evaluation of laryn-
geal cartilage development. The abdomen and
pelvis should be examined to evaluate for the
presence of an adrenal or pelvic mass.

Laboratory testing should be reserved for
women with severe hirsuitism of abrupt devel-
opment, in the 3rd decade of life or later, and
for those who exhibit signs of virilization. The
cornerstone of laboratory testing for hirsuitism is
measurement of serum androgens. Serum total
and free testosterone are recommended. How-
ever, it is total testosterone (not free) that is
more widely available, and more standardized.
It includes measurement of both bound (by sex-
hormone binding globulin) and free testosterone.
Total testosterone may be normal in conditions
of low SHBG, such as PCOS, and yet hirsuitism is
present because free testosterone is elevated and
available to interact with receptors at the hair
follicles. Values of total testosterone are rarely
greater than 150 ng/dL in benign conditions such
as these. A total testosterone value exceeding
150 ng/dL is highly suspicious for an androgen-
secreting tumor (such as a Sertoli–Leydig cell tu-
mor of the ovary, or adrenal tumor).63–66 In order
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to help differentiate an ovarian versus adrenal
source of the increased testosterone level, serum
dehydroepiandrosterone sulfate (DHEAS) or de-
hydroepiandrosterone (DHEA) levels can be
drawn. DHEAS or DHEA levels greater than
700 �g/dL are highly suspicious for an adrenal
tumor.63 Additional hormonal evaluation includ-
ing serum prolactin, basal or stimulated 17-
hydroxyprogesterone, and TSH can also be eval-
uated, particularly if serum androgens are not
found to be elevated or if menstrual irregularities
are present.56

If an androgen-secreting ovarian neoplasm is
suspected from the physical examination or lab-
oratory values (total testosterone � 150 ng/dL), a
pelvic ultrasound should be performed. Certainly
large solid masses in the adnexae would be con-
cerning for a Sertoli–Leydig cell tumor. However,
many of these tumors are too small to detect by
ultrasound, even if they are able to produce an-
drogen concentrations that can exert a virilizing
effect. Sertoli–Leydig–stromal tumors tend to be
predominantly solid in ultrasonographic appear-
ance. Leydig tumors are typically smaller (up to
3 cm) than Sertoli cell tumors, which can av-
erage 9 cm. Sertoli–Leydig cell tumors are typ-
ically of intermediate size.10 As has been previ-
ously mentioned, it is the Leydig cell tumor that
is most typically found in an older population
(such as that of our patient). Seventy-five per-
cent of Leydig cell tumors are associated with
excess androgen production, compared to 50%
for Sertoli or Sertoli–Leydig cell tumors.68 How-
ever, these tumors tend to be small, and there-
fore may evade identification by either pelvic
ultrasound or CT scan of the abdomen and
pelvis. Therefore a patient who exhibits new-
onset virilization, with elevated serum androgen
levels and negative imaging, should be offered
surgical exploration with possible biopsy of the
ovaries.

If a Sertoli–Leydig cell tumor is
diagnosed at surgery, what is the
appropriate surgical management?
Sertoli–Leydig cell tumors have unknown ma-
lignant potential.12 Tumors are defined as ma-

lignant based on the degree of histologic
differentiation.69 Malignant potential is absent in
well-differentiated tumors, and as high as 59% in
poorly differentiated tumors. Therefore, accurate
reporting of frozen section pathology is critically
important for the surgeon in making intraopera-
tive decisions. Well-differentiated Sertoli–Leydig
cell tumors are confined to stage IA, and there-
fore, in a premenopausal patient who desires fu-
ture fertility, a unilateral salpingo-oophorectomy
is the recommended surgical management.12

However, because their malignant potential is
unknown, the patient should be recommended
to undergo a hysterectomy with contralateral
salpingo-oophorectomy after fertility is no longer
desired. For the younger patient desiring fu-
ture fertility whose frozen section pathology re-
veals a poorly differentiated Sertoli–Leydig cell
tumor, the risk for malignant potential is higher
(59%), and therefore fertility-sparing surgery
with lymph node, omental, and peritoneal sam-
pling should take place, followed by comple-
tion hysterectomy with contralateral salpingo-
oophorectomy when child-bearing is completed.
In older women with a tumor not confined to
the ovary, surgical debulking and surgical stag-
ing including bilateral salpingo-oophorectomy,
hysterectomy, omentectomy, and peritoneal and
lymph node sampling is recommended.

What factors influence outcome
in patients with Sertoli–Leydig
cell tumors?
As with other sex cord–stromal tumors, the prog-
nosis of Sertoli–Leydig cell tumors is most closely
associated with tumor stage.70 Other important
prognostic factors are patient age and tumor
differentiation. Young age at diagnosis tends to
be associated with poor tumor differentiation,9

and both are associated with worse prognosis.
In a combined review of almost 250 cases of
Sertoli–Leydig cell tumors, stage IA was found
among all well-differentiated tumors, 93% of
intermediate-differentiated tumors, and 98% of
poorly differentiated tumors. Tumor recurrence
occurs in approximately 20% of stage I tumors
(of all histologies) and approximately 22% of
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all stages,9 and is associated with a 34% risk of
mortality.

Unlike its cousin the granulosa cell tumor,
most recurrences of Sertoli–Leydig cell tu-
mors occur within the first 36 months after
diagnosis.70 However, they have been reported to
have recurred as late as 35 years after diagnosis,
and therefore lifelong follow-up is recom-
mended. Initially more intensive surveillance
should take place with evaluation every 3
months in the first 2 years, followed by every 6
months until 5 years postoperatively, and annu-
ally thereafter. Evaluation should include quan-
tification of serum testosterone levels, thorough
physical examination, and imaging of the ab-
domen and pelvis with CT scanning. Recurrences
are most commonly intra-abdominal.

Clinical Scenario 5

A 70-year-old woman presents with right pleu-
ral effusion, ascites, and a 10-cm solid adnexal
mass. Ca-125 is 125 units/L. Paracentesis yields
an acellular transudate.

What is the differential diagnosis in
this case?
This clinical scenario is particularly worrisome
for an ovarian malignancy. The constellation of
signs—pleural effusion, ascites, adnexal mass,
and elevated CA-125)—are particularly sugges-
tive for an epithelial ovarian malignancy, which
is the most common cause of ovarian can-
cer. Other non-epithelial ovarian malignancies
should also be considered. Benign ovarian neo-
plasms are also a possibility. In a review of 70
patients with an ovarian tumor, 27 of the 38
(71%) patients with malignancy had an eleva-
tion in CA-125, whereas only 8 of 32 (25%)
patients with a benign tumor had serum ele-
vations in CA-125.71 Elevations in CA-125 may
be found with any condition that causes peri-
toneal, pleural, or pericardial irritation, includ-
ing ascites, pleural effusions, infection, or inflam-
matory conditions (such as arthritis). Therefore,

in this patient, the elevation in CA-125 may be
from mesothelial stimulation secondary to the
ascites or pleural effusions, and not a function
of the ovarian mass.72 An important considera-
tion in this patient with a modest elevation in
CA-125, and acellular acites, is Meigs’ syndrome.
Meigs’ syndrome includes the triad of ascites,
pleural effusions, and benign ovarian fibroma.4

Given the concern for malignancy in a patient of
this age, it is important that diagnosis of a benign
process such as ovarian fibroma is confirmed by
surgical intervention with oophorectomy and ex-
ploration of the abdomen.

What is the optimal management
of this patient’s asymptomatic
pleural effusion?
The explanation for the etiology of fluid ac-
cumulation within the peritoneal and pleural
spaces seen in Meigs’ syndrome is controver-
sial. It has been proposed that secretion of
substances such as vascular endothelial growth
factor (VEGF) causes neovasculature within the
fibroma to have increased permeability to pro-
teins that allow for generation of a transudate.73

This transudate is created at a volume that ex-
ceeds peritoneal resorptive capacity, and subse-
quently exerts an effect across the diaphragm,
resulting in sympathetic pleural effusions.74 Ef-
fusions associated with benign fibromas resolve
spontaneously after removal of the fibroma.75

Therefore, expectant management should be
followed when observing asymptomatic pleural
effusions in the setting of ovarian fibroma. Tho-
racentesis or a chest tube would be considered
preoperatively if it were felt necessary to improve
pulmonary function.

Discuss surgical management of a
fibroma and features that might
suggest a rare scarcoma
Ovarian fibromas are considered benign if they
do not contain mitotic activity and have a low
cellular density. Cellular fibromas contain in-
creased cellular activity, but fewer than 3 mitoses
per 10 high-power fields, and are also considered
benign. Surgical management of fibromas can
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include either a unilateral salpingo-oophorec-
tomy or removal of the tumor alone.76 Frozen
section evaluation should be obtained in order to
confirm the benign nature of the lesion. Because
the majority of these tumors are benign and re-
quire only exision of the tumor, a minimally in-
vasive approach may be considered when plan-
ning surgery.

Fibrosarcomas contain 4 or more mitoses per
10 high-power fields, in addition to marked
increased cellularity and nuclear atypia. They
are aggressive tumors that should be surgically
staged.
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Background

Germ cell tumors of the ovary (GCTs) are derived
from primitive germ cells of the embryonic gonad
and may be either benign or malignant. The benign
germ cell tumor (mature teratoma or dermoid) is
familiar to all gynecologists and may be managed
by ovarian cystectomy in nearly all cases.

This chapter will discuss the malignant germ cell
tumors, which are discovered in young women.
While these tumors are highly malignant, proper
management will usually result in long-term sur-
vival as well as preservation of fertility. Success in
treating malignant GCTs has resulted from knowl-
edge gained in the treatment of the male (testic-
ular) form of the disease (seminoma and other
testicular malignancies), and collaborative clinical
trials by groups both inside (Gynecologic Oncology
Group) and outside gynecology (Pediatric Oncology
Group/Children’s Oncology Group).

Ovarian germ cell tumors comprise about 20%
to 25% of ovarian neoplasms, but only 3% of these
are malignant. The malignant germ cell tumors are

relatively rare and very sensitive to chemother-
apy, which makes their treatment highly success-
ful. GCTs occur primarily in young women be-
tween 10 and 30 years of age (average age 19
years), and represent 70% of ovarian tumors in this
age group. Before the late 1980s, treatment con-
sisted of radical surgical resection, followed by pro-
longed courses of chemotherapy. However, over
the past 3 decades, clinical trials have demonstrated
excellent outcomes with more conservative surgi-
cal and chemotherapy approaches.

GCTs are staged surgically using similar surgi-
cal and pathologic criteria as the more common
epithelial ovarian cancers according to the Inter-
national Federation of Gynecology and Obstetrics
(FIGO) staging criteria (Chapter 10, Table 10.1).1

GCTs of the ovary are very similar in histologic sub-
type to those found in the male testicle. The most
common GCT is the benign mature cystic teratoma,
which accounts for 25% to 30% of all ovarian tu-
mors. These tumors are typically found in women
in the 2nd and 3rd decades of life and rarely in the
elderly. Only 10% are bilateral, which makes them
amenable to fertility-sparing surgery.

Malignant GCTs, which account for 2% to 3%
of ovarian cancers, have several pathologic diag-
noses including: dysgerminoma, endodermal sinusGynecological Cancer Management: Identification, Diagnosis and

Treatment, Edited by Daniel L. Clarke-Pearson and John T.
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Table 12.1 Classification of ovarian germ cell tumors

Dysgerminoma
Endodermal sinus tumor
Embryonal carcinoma
Polyembryoma
Non-gestational choriocarcinoma
Teratoma

Immature
Mature
Monodermal or highly specialized

Struma ovarii
Carcinoid

Mixed germ cell tumors

From DiSaia PJ, Creasman WT. Clinical Gynecologic
Oncology. 6th ed. St. Louis: Mosby; 2002.

tumor, immature teratoma, and the mixed prim-
itive germ cell tumor (Table 12.1). Pure embry-
onal carcinomas, polyembryomas, and nonges-
tational choriocarcinomas are exceedingly rare.
Tumor markers are frequently elevated in patients
with specific germ cell tumor types, as discussed be-
low (Table 12.2).

Brief description of ovarian GCTs

Dysgerminomas (analogous to male testicular semi-
noma) are malignant tumors that account for
half of ovarian GCTs and 2% of all ovarian
malignancies.2,3 Approximately 75% of women are
diagnosed with stage I disease. Bilateral ovarian dis-
ease is more common with dysgerminomas than
any of the other malignant GCTs, with involve-
ment of the contralateral ovary occurring in 10%
of cases. Patients typically present with acute onset
of abdominal pain and a pelvic mass. Grossly, the
ovary contains a large, lobulated, solid mass that is
cream or tan colored. Central necrosis may be ob-
served. Dysgerminomas can be found in the dys-
genetic ovaries of phenotypic females who have a
Y chromosome. Women included in this group are
those with pure gonadal dysgenesis (46X,Y), mixed
gonadal genesis with mosaicism (45X/46X,Y), or
complete androgen insensitivity (46X,Y). Given the

Table 12.2 Germ cell tumor cell types with associated
tumor marker

Cell type Tumor marker

Dysgerminoma LDH, hCGa

Endodermal sinus tumor AFP, LDH
hCG, AFP

Embryonal carcinoma LDHa

Polyembryoma hCG, AFP
Choriocarcinoma hCG, LDHa

AFPa

Mixed germ cell LDHa

Immature teratoma AFPa, LDHa

hCG, human chorionic gonadotropin; AFP,
alpha-fetoprotein; LDH, lactate dehydrogenase.
aMarker may or may not be present.

increased risk of recurrence and of developing a go-
nadoblastoma if the dysgenetic ovary is left in situ,
a normal karyotype must be confirmed for fertility-
sparing surgery.

The tumor marker most frequently elevated in
dysgerminomas is lactate dehydrogenase (LDH)
(Table 12.2). Occasionally, human chorionic go-
nadotropin (hCG) can be elevated, and does not
necessarily indicate the presence of choriocarci-
noma elements.

Endodermal sinus tumors, also called yolk sac tu-
mors, are malignant tumors that account for 20%
of ovarian GCTs, representing the second most
common tumor type. They are found primarily
in young girls and women with a mean age of
18 years of age at presentation.4 About one-third
of patients are pre-menarchal. Grossly, the ovar-
ian mass is yellowish and more friable than those
seen with dysgerminomas. These tumors are usu-
ally necrotic and contain areas of focal hemorrhage.
Patients typically present with the acute onset
of abdominal pain and a pelvic mass. Endoder-
mal sinus tumors are known to behave very ag-
gressively, often resulting in rapid growth and ex-
tensive intraperitoneal dissemination. The tumor
marker commonly elevated in endodermal sinus
tumors is alpha-fetoprotein (AFP) (Table 12.2).
Serum LDH may also be elevated.
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Embryonal carcinomas represent 5% of malignant
GCTs. These are one of the most aggressive tumors
of the ovary and are typically found in teenagers.
The most common presentation of embryonal
carcinomas is abdominal pain and a pelvic mass.
Clinically, patients also may also present with pre-
cocious puberty, abnormal uterine bleeding, hir-
sutism, or amenorrhea due to the endogenous pro-
duction of testosterone and estrogen. Serum hCG
and AFP are often both elevated (Table 12.2) and
can be used to follow patients with embryonal car-
cinoma. Pregnancy tests may be deceivingly posi-
tive since these tumors produce hCG.

Polyembryoma is a rare tumor that is normally
found as a component of mixed germ cell tu-
mors. This tumor is very aggressive with exten-
sive local invasion and often distant metastases.
The typical patient is pre-pubertal and may show
signs of sexual precocity. Patients with these tu-
mors often have elevated levels of hCG and AFP
(Table 12.2).

Non-gestational choriocarcinoma in its pure form
is extremely rare. Most patients who present
with this tumor are younger than 20 years old.
Precocious puberty (50% of patients) and irregular
vaginal bleeding are common among women
with these tumors. Gestational choriocarcinoma
associated with pregnancy and non-gestational
choriocarcinoma are histologically identical; how-
ever, DNA analysis can reliably distinguish between
these two entities. If paternal DNA is found within
the tumor, this confirms a gestational or placental
origin. Ovarian choriocarcinomas, similarly to
their gestational counterparts, have a tendency for
early hematogenous metastases to such sites as the
lung, liver, brain, bone, and vagina. Unfortunately,
in contrast to gestational choriocarcinomas, pure
ovarian choriocarcinomas respond poorly to
chemotherapy and are most often fatal. hCG is a
well-known tumor marker for all choriocarcinomas
(Table 12.2).

Teratomas present in mature (benign) and im-
mature (malignant) forms. Mature cystic teratomas
(dermoid cysts) are common, benign, and contain
the three germ cell layers: ectoderm (hair, skin,
teeth), mesoderm, and endoderm. They account for

95% of all teratomas and have a characteristic ap-
pearance on ultrasound. Dermoid cysts are surgi-
cally managed by ovarian cystectomy or unilateral
salpingo-oophorectomy. These lesions can be bilat-
eral in 10% to 15% of cases. Malignant transforma-
tion of dermoid cysts is rare, occurring in less than
2% of cases. The most common cell type in patients
with malignant transformation of a dermoid cyst is
squamous cell carcinoma.

Immature teratoma is the third most common type
of malignant GCT but comprises less than 1% of
ovarian teratomas. It consists of all three germ cell
layers (ectoderm, mesoderm, and endoderm) and
contains immature or embryonal structures (Plate
12.1). These tumors are found classically before the
age of 20. They are graded according to the quan-
tity of immature neural tissue seen on histopatho-
logic evaluation, where grade 0 lesions are well
differentiated with rare foci of immature neural
tissue and grade 3 lesions have large amounts of
immature neural tissue, embryonal tissue, atypi-
cal cells, and mitotic figures. Tumor grade is an
important indicator of the risk of extra-ovarian
spread and overall prognosis. Immature teratomas
have lost the ability to secrete hormones, and thus
there are no characteristic tumors markers. How-
ever, AFP and LDH may be elevated in rare cases
(Table 12.2).

Mixed germ cell tumors contain at least two ma-
lignant germ cell components. Dysgerminoma is
the most common malignant GCT found in mixed
germ cell tumors (69–80%) and is usually associ-
ated with an endodermal sinus tumor. If a dys-
germinomatous element is found, the contralateral
ovary is involved 10% of the time.

Patients with stage IA dysgerminomas and stage
IAG1 unruptured immature teratomas do not re-
quire additional therapy. For all others, as well as
those with advanced-stage disease, multimodality
therapy is required, consisting of fertility-sparing
surgery and platinum-based chemotherapy. Ad-
vanced stage GCTs is not as ominous a prognos-
tic factor as it is epithelial ovarian cancer. Ad-
vanced cases of malignant GCTs are typically very
chemosensitive and should be considered poten-
tially curable.
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Pathology notes

The most commonly encountered germ cell tu-
mor is the benign mature cystic teratoma (MCT),
which is the most common benign tumor in
reproductive-age women. Approximately 15% of
MCTs are bilateral. Pathologic evaluation of MCT
is typically straightforward. The pathologist needs
to exclude any immature elements, particularly
for younger patients with more solid masses. Im-
mature elements are rare in patients over 30 years
of age. Intraoperative diagnosis of MCT can usu-
ally be made by gross examination alone when
the classic cystic appearance is seen in association
with hair and keratinous debris. Frozen section
evaluation is appropriate for teratomas showing
areas of solid growth. A definitive diagnosis of im-
mature elements on frozen section should be cau-
tioned unless the pathologist sees clear formation
of primitive neuroepithelial rosettes (Plate 12.1).
A frozen section diagnosis of immature teratoma
based solely on immature mesenchymal elements
is unreliable, as benign mesenchymal elements or
cerebellum formation may lead to an incorrect di-
agnosis. The pathologist also needs to exclude the
presence of carcinoma arising in a mature cystic
teratoma. Histologic types of malignant degenera-
tion include squamous cell carcinoma, carcinoids,
and thyroid carcinomas. Struma ovarii are mon-
odermal teratomas comprised almost exclusively
of thyroid tissue. These tumors are expected to
show benign biological behavior unless malignant
change is observed. Most malignant struma ovarii
have pathologic features of papillary thyroid car-
cinoma. Evidence of thyroid differentiation can
be confirmed with immunohistochemical stains
for thyroid transcription factor-1 (TTF1) and thy-
roglobulin for problematic cases. Teratomas may
also show carcinoid differentiation with multiple
architectural patterns including insular, trabecu-
lar, and goblet cell. Immunohistochemical stains
for neuroendocrine markers (synaptophysin and
chromogranin) are usually required to make the
diagnosis.

Immature teratomas occur predominantly in
the first 2 decades of life. Tumors containing im-

mature elements or showing atypical gross fea-
tures including solid tumor growth should be
well sampled. Thorough sampling is required to
accurately assess the quantity of immature el-
ements for grading purposes. Tumor grade and
stage should be reported for all cases containing
immature elements. Immature teratomas should
be graded based either on a three-tier scheme
from 1 to 3,5 or a two-tier scheme6 where the
terms “low grade” and “high grade” are used. The
grades are determined by the volume of immature
elements quantified at 40× magnification. Grade
1 (low-grade), stage I tumors contain scant im-
mature elements (�1 per 40× field on a given
slide), and most are expected to show indolent
clinical behavior. Peritoneal “metastatic” deposits
of mature teratomatous elements composed of
mature glial tissue are observed in approximately
10% of patients with immature teratoma, and
this phenomenon is termed gliomatous peritonei.
This change should be considered biologically
benign provided the implants are histologically
mature.

Other malignant germ cell tumors include dys-
germinoma, yolk sac tumor, embryonal carci-
noma, and choriocarcinoma. These tumors are all
considered high grade and are not further graded
or classified. The pathologist’s task for these tu-
mors is to correctly classify the tumor, often with
the help of special stains such as alpha-fetoprotein
and hCG, and determine whether the neoplasm
is pure or mixed. For malignant mixed germ cell
tumors, each component should be documented
in the pathology report along with their relative
percentages.

Frozen section evaluation of malignant germ
cell neoplasms can be difficult as they are poorly
differentiated tumors with subtle defining fea-
tures. Multiple sections and special stains are typ-
ically needed to classify these tumors. Some car-
cinomas, such as clear cell carcinoma, show his-
tologic features similar to germ cell tumors, and
a definite distinction between the two may not
always be able to be made at frozen section. In
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Pathology notes (continued)

young patients where malignant germ cell tumor
is high on the differential, communication of any
preoperative AFP or hCG results to the patholo-

gist during intraoperative consultation is helpful
in subtyping a malignant neoplasm as germ cell
in origin.

Incidence

In the United States, the age-adjusted incidence
for malignant GCTs is about 0.5 per 100,000,
which is about 40 times less than epithelial ovarian
cancer. The incidence peaks in the early 20s, and
these tumors are three times more common in
Asian and black women than Caucasian women,
for unknown reasons. GCTs account for about
60% of all ovarian tumors; and of these, 3% are
malignant.7

Etiology/Biology

The biology of ovarian GCT, like testicular can-
cer, is thought to originate from defective meiosis
leading to the activation of multiple pathways in-
volved in gametogenesis and ultimately, resulting
in the development of the unique phenotypes seen
in GCT. Genetic instability may result from a defec-
tive switch from mitosis to meiosis and in essence,
renders cells that are able to express functions and
structures unique to both states.8 Surti and col-
leagues found that 65% of teratomas are derived
from a single germ cell after meiosis I and failure of
meiosis II. Approximately 35% of teratomas arise
from failure of meiosis I or mitotic division of pre-
meiotic germ cells.9 Karyotypic abnormalities are
common and include chromosome abnormalities.
The short arm of chromosome 12 (12p) has been
implicated in both ovarian and testicular GCT, sug-
gesting that this region plays an important role in
the neoplastic transformation of these tumors.10,11

PTEN is a tumor suppressor gene that is altered
in endometrioid adenocarcinoma of the uterus and
has been shown to be absent in 86% of embryonal
carcinomas and virtually all teratomas.12,13

Risks/Clinical presentation

Clinically, the typical patient with a GCT is young
and may present with any of the following: acute
abdominal pain (sometimes mistaken for appen-
dicitis), abdominal bloating, precocious puberty,
abnormal vaginal bleeding (if the tumor is estrogen
secreting), or with a positive pregnancy test (if the
tumor is hCG producing). When patients with ma-
lignant GCTs experience abdominal pain, it may be
due to rupture, hemorrhage, or torsion of the ad-
nexal mass. Symptoms may arise acutely due to the
characteristic rapid growth of these tumors. Torsion
and rupture are reported in 5% and 20% of cases,
respectively.

GCTs can present in pregnancy or immediately
postpartum. Currently, many pregnancy-related
cases are first diagnosed during fetal ultrasound
evaluation. Persistently elevated AFP, despite sono-
graphic absence of neural tube defects, should war-
rant evaluation of the adnexa for a possible GCT
(yolk-sac tumor, embryonal carcinoma). Surgery
may be required for an enlarged adnexal mass di-
agnosed during pregnancy, particularly if serum
markers are elevated and/or the patient is symp-
tomatic. The optimal time for surgery is generally
in the mid-second trimester (See Chapter 13 for
a more detailed discussion of management of the
adenxal mass in pregnancy).

Malignant GCTs tend to enlarge and progress
rapidly. The most common symptom is abdominal
pain (55–80%). Stage distribution is virtually
the opposite from epithelial ovarian cancer.
Approximately 60% to 70% of cases are FIGO
stage I or II, 20% to 30% are stage III, and stage IV
is rare. Bilateral ovarian involvement is typically
seen in patients with dysgerminomas (10–15%)
or with metastases from advanced disease;
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Table 12.3 Comparison of survival according to stage for
GCTs and epithelial ovarian cancers

FIGO
stage

5-year survival (%)
germ cell tumors

5-year survival (%)
epithelial ovarian
cancers

I 95–100 78
II 85 71
III 79 40
IV 71 13

otherwise, most tumors are unilateral. Benign
cystic teratomas are seen in 5% to 10% of cases
and involve the contralateral ovary of patients
with unilateral malignant GCT. Malignant tumors
metastasize through spread to peritoneal surfaces
or via lymphatic and hematogenous routes. Dys-
germinomas have a predilection to metastasize
via the bloodstream and lymphatic channels.14

Malignant GCTs in general are more likely than
epithelial ovarian cancers to metastasize to the lung
and liver parenchyma. There are several recognized
prognostic factors for malignant GCTs, including
stage, histology (dysgerminoma and immature
teratoma are relatively favorable histologic types),
preoperative serum tumor marker level (hCG,
AFP), and residual disease after primary surgery.
Age at diagnosis is not a significant prognostic
factor. Five-year survival for GCTs is 100% for
stage I, 85% for stage II, 79% for stage III, and
71% for stage IV disease.15,16 Overall survival is
much better for GCTs as compared to epithelial
ovarian cancers (Table 12.3).

Clinical Scenario 1

A 19-year-old college student presents to the
emergency department with the acute onset of
abdominal pain, nausea, and vomiting. She also
reports worsening vaginal bleeding during her
menstrual cycle and feeling bloated. A 15-cm
abdominal-pelvic mass is found on clinical exam-
ination.

What is the differential diagnosis
of this mass?
Acute onset of abdominal pain in a young
woman of child-bearing potential can have many
different etiologies and should be quickly triaged
to avoid further complications that might com-
promise fertility. These acute symptoms could
be attributed to ectopic pregnancy, appendicitis,
ovarian torsion or cyst rupture, tubo-ovarian ab-
scess (TOA), or trauma/domestic violence.

The differential diagnosis for a pelvic mass
varies by age group (Table 12.4). In adolescent
patients, the etiology of a pelvic mass could
be the result of an anatomic anomaly such
as Müllerian malformations, appendiceal ab-
scesses, and ovarian tumors (ie, teratomas). In
premenopausal patients, etiologies include func-
tional cysts and other benign ovarian neoplasms
as well as pregnancy-associated masses such
as tubal or corneal pregnancies. Inflammatory
causes, such as an appendiceal abscess, tubo-
ovarian abscesses, or hydrosalpinx, can also
produce the same symptoms. Malignant adnexal
masses in this age group are often unilateral and
can present with symptoms of acute abdominal
pain. The incidence of an ovarian malignancy

Table 12.4 Differential diagnosis of pelvic masses in
premenopausal women

Ovarian Masses in Young Women
• Follicular cysts
• Hemorrhagic cysts
• Corpus luteum
• Endometrioma
• Theca lutein cysts
• Neoplasms (benigh, borderline, malignant)
• Metastatic disease (breast, colon, endometrium)

Extra-Ovarian Masses
• Ectopic pregnancy
• Hydrosalpinx
• Tubo-ovarian abscess
• Paratubal cyst
• Inflammatory bowel disease
• Pedunculated fibroid
• Appendiceal abscess
• Fallopian tube cancer
• Pelvic kidney
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in the premenopausal age group is only about
8%. Epithelial ovarian cancer is extremely
rare in women under the age of 20. However,
malignant masses may have additional findings
on imaging such as ascites, bilateral ovarian in-
volvement, and thick internal septations. There
may also be findings consistent with hormone
overproduction such as hCG in the case of
dysgerminomas17 or elevated levels of estrogen
produced by a granulosa cell tumor. Uterine
leiomyomas can also present as distinct pelvic
masses, especially those that are pedunculated,
and these may undergo torsion or infarction and
cause significant discomfort.

What should be included in the
evaluation of this patient?
Pregnancy, including ectopic pregnancy, should
be immediately ruled out as a cause of abdomi-
nal pain in a woman of child-bearing age. A thor-
ough medical history is important to help estab-
lish a narrowed differential diagnosis. Menstrual
history, use of contraceptives (including an IUD),
or past history of STIs may suggest a higher prob-
abability of tubo-ovarian abscess. A history of
infertility or symptoms of endometriosis (dys-
menorrhea, dyspareunia, dyschezia) can lead the
examiner to consider endometrioma as the cause
for the adnexal mass. A family history of ma-
lignancies such as breast or ovarian cancer can
place a woman at a much increased risk for ep-
ithelial ovarian cancer, raising the suspicion for
this as the etiology of an ovarian mass (although
epithelial ovarian cancer is very unlikely in a 19-
year-old).

A chronic or acute history of gastrointestinal
symptoms may suggest appendicitis or inflamma-
tory bowel disease. Onset of pain, fever, nausea,
vomiting, undulating pain, bloating, early satiety,
and bowel or bladder dysfunction can all serve as
clues to assist in making a diagnosis.

A unilateral mobile adnexal cyst that is less
than 7 cm in diameter is most often benign,
particularly in this patient’s age group. Rapidly
enlarging, fixed, nodular, or bilateral masses
are more concerning for malignancy. However,
many benign conditions encountered in the

younger premenopausal age group, such as en-
dometriosis or pelvic inflammatory disease with
tubo-ovarian abscesses, might produce similar
physical findings. Germ cell tumors do not have
specific physical findings.

Imaging studies can be useful in establishing
an operative plan prior to surgery and can be
used to better counsel the patient and/or fam-
ily members. Ultrasound is currently the best,
easiest, and least invasive study for evaluat-
ing the adnexa and should be used as the first
study of choice. Transabdominal combined with
transvaginal ultrasound (TVU) has a high sen-
sitivity and specificity for establishing the diag-
noses of certain adnexal masses (endometrioma,
dermoid cyst) due to their distinctive characteris-
tic features. Other valuable information includes
a description of the complexity of the mass—solid
and/or cystic, presence of internal septations,
ascites, nodularity, or excrescences. Endometri-
omas often show homogenous echoes, may have
thick walls, and can be unilocular or multilocu-
lar (Fig. 12.1). Dermoid cysts (benign cystic ter-
atoma) have densities that differ across the mass
due to the presence of bone, hair, and sebaceous
material (Fig. 12.2). Serous cysts are typically
anechoic, smaller, and bilateral while mucinous
cysts have internal echogenicity due to the vis-
cous nature of the mucinous fluid, and tend to
be larger and unilateral.18

While ultrasound is fast, easy, and relatively
inexpensive in evaluating adnexal masses, CT
and MRI can also be helpful in establishing a di-
agnosis. The use of CT exposes the patient to ion-
izing radiation and iodinated intravenous con-
trast, which may be relatively contraindicated in
circumstances where the patient is pregnant, has
impaired renal function, or has an allergy to in-
travenous contrast. There may also be a delay
in acquiring the study or the results in a timely
fashion. MRI is excellent at differentiating tis-
sue planes and provides detail in three dimen-
sions. MRI can be limited by the time it takes to
obtain the study or if the patient is claustro-
phobic or allergic to the intravenous contrast
agent (rare).19 CT or MRI are typically not
indicated in circumstances where the patient
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Figure 12.1 Ultrasound image of an endometrioma illustrating the heterogenous echogenic material (arrow)
representing liquefied coagulated blood; the uniform consistency of the cyst and the clear demarcations are also
representative of an endometrioma. (Image compliments of Alice Chuang, MD, Department of Obstetrics and
Gynecology, University of North Carolina.)

Figure 12.2 Ultrasound of benign cystic teratoma (dermoid cyst). Arrow shows an echo-dense area of the cyst
representing one of multiple calcified portions of the cyst that may consist of teeth, cartilage, or bone. Dermoid cysts
may also contain echo-lucent cystic pockets containing sebum, hair, or serous fluid. (Image compliments of Alice
Chuang, MD, Department of Obstetrics and Gynecology, University of North Carolina.)
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Table 12.5 Conditions that elevate serum CA-125

Gynecologic Non-gynecologic Non-gynecologic cancers

Ovarian cancer Ascites Breast cancer
Pelvic inflammatory disease Mesothelioma Lung cancer
Uterine fibroids Lupus Pancreatic cancer
Uterine cancer Pleural effusions Colon cancer
Endometriosis Liver disease and cirrhosis
Fallopian tube cancer Congestive heart failure
Adenocarcinoma of the cervix Diverticulitis
Adenomyosis Colitis
Ovarian cysts Diabetes
Benign ovarian neoplasms Pericarditis
Meig syndrome Renal disease
Pregnancy Sarcoidosis
Menstruation Tuberculosis

is acutely symptomatic from a pelvic mass,
because the patient will likely need surgical
intervention regardless of the radiographic find-
ings. Postoperatively, CT or MRI imaging may
be helpful particularly in cases of ovarian cancer
where there is gross residual tumor remaining,
and these studies may be used to follow the pa-
tient’s progress through chemotherapy.

Tumor markers can be useful in suggesting a
diagnosis. In this patient’s case, a germ cell tu-
mor would be the most likely malignancy and
obtaining serum markers for germ cell tumors
would be most appropriate (Table 12.2). hCG is
useful to exclude pregnancy but can also be ele-
vated in dysgerminomas, embryonal carcinomas,
polyembryomas, choriocarcinomas, and mixed
germ cell tumors. AFP and LDH can be useful to
follow endodermal sinus tumors and other GCTs,
but laboratory results of AFP frequently will not
be available for several days. In an acute setting,
hCG may be available relatively quickly but it is
not necessary to delay intervention while await-
ing results of other tumor markers, as they will
usually not change the initial management of the
patient.

CA-125 is another tumor marker frequently
used to assess adnexal masses. It is elevated in
over 80% of all women with epithelial ovarian
cancer. However, other medical conditions may

cause CA-125 serum levels to rise, particularly in
premenopausal women (Table 12.5). Common
gynecologic conditions that can lead to an in-
crease in CA-125 include pregnancy, infection,
uterine fibroids, and endometriosis. Any condi-
tion that causes disruption or inflammation of
the peritoneum may also elevate the serum CA-
125. For young premenopausal patients where
the risk of epithelial ovarian cancer is extremely
low, CA-125 is not very useful in narrowing the
differential diagnosis.20

Clinical Scenario 2

The patient is an 18-year-old with a pelvic mass
that is solid and cystic based on ultrasound find-
ings and measures 15 cm. The mass has a smooth
capsule. Intraoperatively, there is 100 mL of as-
cites and the mass arises from the right adenxae.
It is not adherent and there is no other evi-
dence of metastases upon survey of the peri-
toneal cavity. A cystectomy cannot be performed,
so the entire mass (salpingo-oophorectomy) is
removed. Frozen section reveals either a germ
cell tumor or a granulosa cell tumor. The two
diagnoses cannot be confirmed until permanent
sections and special stains are used.
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What is the proper surgical
procedure? Does she need a TAH,
BSO? Should the appendix be
removed?
Patients with malignant ovarian GCTs or sex
cord–stromal tumors (such as granulosa cell tu-
mors) found on frozen section can present a
dilemma from the surgeon’s point of view. Fortu-
nately, the surgical approach is very similar for all
histologic subtypes. The primary message is that
ovarian cancers in young women should be man-
aged in a more conservative fashion as compared
to older women with epithelial cancers. Most pa-
tients with germ cell tumors are young (average
age 19 years) and desire to preserve fertility if at
all possible. Fortunately, most germ cell tumors
are confined to one ovary. Furthermore, given
the extreme sensitivity of GCTs to chemotherapy
with excellent survival results, we have found
that extensive debulking (including a TAH, BSO)
is not helpful. Therefore, the surgeon should plan
to preserve fertility and avoid hysterectomy and
BSO in these cases.

In most cases, a unilateral salpingo-oophorec-
tomy is performed, followed by surgical staging.
Staging should include:
� Complete exploration of the peritoneal cavity

and palpation of pelvic and paraaortic lymph
nodes

� Washings from the peritoneal cavity are sub-
mitted for cytologic examination.

� Care should be taken to avoid manipulation
and trauma to the contralateral ovary and tube
in order to preserve fertility

� Additional staging should include:
� Omentectomy
� Pelvic and para-aortic lymphadenectomy
� Excision of any suspicious lesions

If laparoscopy was used to remove the affected
ovary, it is acceptable to proceed with laparo-
scopic surgical staging if the surgeon is appropri-
ately trained. For advanced-stage disease, laparo-
tomy is still the approach of choice.

Surgical treatment in women who have
completed child-bearing traditionally includes
total hysterectomy with bilateral salpingo-
oophorectomy, bilateral pelvic and para-aortic

lymphadenectomy, and biopsies of the pelvic
peritoneum including the posterior cul-de-sac,
bladder reflection, para-colic gutters and di-
aphragmatic surface. The omentum should also
be removed. In younger women, however, the
contralateral ovary and uterus should be pre-
served if at all possible. Removal of the appendix
is not necessary, given the low probability of
metastases.

Can fertility-sparing surgery be
performed in women with germ
cell tumors of the ovary? What are
the chances of having a normal
pregnancy after being treated
with surgery and chemotherapy?
GCTs tumors tend to be unilateral and present at
an early stage in about 70% of cases. Fertility-
sparing surgical staging is indicated for both
malignant GCTs and sex cord–stromal tumors be-
cause the ovary is the most common site of dis-
ease at diagnosis (95%). Fertility-sparing surgery
consists of unilateral salpingo-oophorectomy,
pelvic and para-aortic lymph node dissection,
peritoneal biopsies (bladder reflection, posterior
cul-de-sac, bilateral para-colic gutters, and di-
aphragmatic surface), and omentectomy. The ip-
silateral fallopian tube should be removed be-
cause of the intimate vascular and lymphatic
connections between the ovary and tube. Sur-
vival does not seen to be compromised by us-
ing conservative management for patients with
early-stage malignant GCTs.

A critical question is whether a patient’s fer-
tility is affected by surgery alone. In a study
at Charing Cross Hospital, 86% of patients un-
derwent fertility-sparing surgery for primary
ovarian disease with the majority (93%) only
having unilateral salpingo-oophorectomy. Ap-
proximately 54% of these patients had a subse-
quent successful pregnancy.21 Another study of
86 patients with malignant GCTs had a fertility-
sparing surgery rate of 74%, and 76% of those
patients achieved at least one pregnancy. Half of
the patients who achieved a pregnancy had re-
ceived adjuvant chemotherapy, and none of the
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children born to these patients had any evidence
of congenital anomalies.24

Fertility-sparing surgery in malignant GCTs
does not compromise survival. In a study by
Low and Perrin, 74 patients underwent fertility-
sparing surgery for malignant GCTs. The aver-
age age in their series was 21 years. Approx-
imately 75% were stage I, 4% were stage II,
15% were stage III, and 5% were stage IV. At
a follow-up period of 52 months, survival was
98% for early-stage disease (stage I, II) and 94%
for patients with advanced disease. Of those pa-
tients who underwent chemotherapy, 62% de-
veloped amenorrhea but 92% had a normal re-
turn to menstrual function at the conclusion of
chemotherapy. There were 14 babies born to this
cohort of patients who underwent chemother-
apy, with no reported congenital anomalies.25

For those women who undergo chemother-
apy, there is a risk of ovarian dysfunction
and failure. Fortunately, the majority of young
women who are cancer survivors can anticipate
normal menstrual (� 80% of women) and repro-
ductive function. Factors such as older age at the
initiation of treatment, greater cumulative drug
dose, and longer duration of chemotherapy may
contribute to the compromise of ovarian func-
tion. The only established method for preserva-
tion of child-bearing potential in women at risk
for ovarian failure is embryo cryopreservation.
This technique should be offered to appropriate
candidates before the initiation of chemotherapy.
Other experimental techniques with unknown
efficacy include cryopreservation of oocytes or
ovarian tissue.

Is biopsy of a normal-appearing
ovary appropriate or necessary as
part of staging?
Staging for malignant GCTs calls for inspec-
tion and palpation of gynecologic organs, the
peritoneal cavity, and retroperitoneal lymphatic
chains. Once the affected ovary is removed
and staging is complete, the contralateral ovary
should be thoroughly inspected. If the con-
tralateral ovary appears normal, it is best to

avoid biopsy or extensive manipulation, includ-
ing avoiding trauma to the fallopian tube, as this
may lead to secondary infertility due to adhe-
sion formation or ovarian failure.14 Results from
reports of fertility-sparing surgery for malignant
GCTs have given further credence to keeping the
contralateral ovary completely intact. Even if the
contralateral ovary contained occult metastatic
disease, postoperative chemotherapy will usually
result in cure and fertility may be maintained. In
cases where there is a small tumor implant on the
contralateral ovary, we would advise excision of
the implant but preservation of the ovary.

How often is the contralateral
ovary involved?
Contralateral involvement of the ovary in ma-
lignant GCTs occurs in 10% to 15% of cases.
In cases where there is a contralateral lesion,
15% of those tumors are benign cystic ter-
atomas (dermoid cyst). The normal ovary should
be smooth and white but may include areas
of yellow hue (resolving corpus luteum). Nor-
mal ovaries should measure approximately 2 to
3 cm × 2 to 3 cm × 1 to 2 cm in height, length,
and width, respectively. Patients with polycys-
tic ovarian syndrome may have ovaries that are
double the size of normal.

If the contralateral ovary appears to have a le-
sion or is enlarged, a wedge biopsy can be safely
performed via either laparotomy or laparoscopy.
During laparotomy, a fresh #11 scalpel and a pair
of smooth forceps can be used to grasp and in-
cise the ovary at the site of the lesion and prefer-
ably immediately opposite the hilum. If there is a
solid and cystic component to the ovary, it is best
to biopsy the solid portion. The size of the biopsy
does not need to be large. A portion the size of a
small pea is more than sufficient. The specimen
should be sent for frozen section for evaluation.
Care must be taken in performing biopsies of
contralateral ovaries due to the concern of post-
operative adhesion formation and impairment
of fertility. In most cases, patients with micro-
scopic involvement of the contralateral ovary can
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be treated successfully with chemotherapy, and
the ovary may be preserved.

What tumor markers should
be obtained?
Malignant GCTs and sex cord–stromal tumors
(such as granulosa cell tumors of the ovary)
secrete many different serum tumor markers.
When frozen section cannot differentiate be-
tween tumor types, markers for both suspected
diseases should be obtained as soon as possi-
ble (even in the operating room if feasible). For
germ cell tumors, AFP, hCG, and LDH may help-
ful in the follow-up of the patient (Table 12.2).
In a young patient, CA-125 will not be useful,
as the likelihood of an epithelial ovarian cancer
is very small, and this value can be falsely ele-
vated (Table 12.5). Serum total inhibin is a very
specific tumor marker for granulosa cell tumors
and should be used to follow patients with this
disease.2

What would be the appropriate
management if the frozen section
were not obtained and the final
pathology returned with a
malignant GCT with no evidence of
disease on the surface of the ovary?
Data from the Pediatric Oncology Group indicate
that restaging is not needed for a patient who was
incompletely staged at the initial surgery for ma-
lignant GCT. Five-year survival and overall sur-
vival are excellent (�90%) for virtually all stages,
even among incompletely staged patients.21,22 It
is important to provide a thorough description of
all peritoneal surfaces in the operative report. In
addition, it is essential to note if there was pre-
or intra-operative rupture of the mass. This in-
formation will be valuable for the gynecologic
oncologist upon patient referral. If it is unclear
as to the presence of metastatic disease, the on-
cologist may obtain further imaging followed by
debulking surgery if necessary. The final surgi-
cal stage will dictate expectant management ver-
sus the need for postoperative chemotherapy.
The most common chemotherapy regimen for

germ cell tumors is a combination of intravenous
bleomycin, etoposide and cisplatin given for 3 to
4 cycles.
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Background

Adnexal masses have always occurred during preg-
nancy; however, with the routine use of ultrasound
in prenatal care, the finding of an “incidental” ad-
nexal mass in pregnancy has become more com-
mon. In 1986, Lavery and colleagues evaluated
the presence of adnexal masses in pregnancy de-
tected during ultrasounds on 3918 asymptomatic
pregnant patients. During the first trimester, sig-
nificant adnexal masses were observed in 8.8%
of patients, whereas by 16 to 20 weeks, persis-
tent masses were noted in only 1% of patients.1

Similar series have been performed, which taken
together demonstrate that adnexal masses persist
into the second trimester in 1% to 2% of preg-
nant women.2,3 Given the relatively high poten-
tial that the general obstetrician/gynecologist may
encounter an adnexal mass in his or her gravid
patients, it is important to address the etiology of
these masses as well as appropriate diagnostic mea-
sures, management options, and potential compli-
cations.

Etiology

Similar to the non-pregnant state, adnexal masses
detected in pregnancy have a variety of potential
etiologies, which are generally uterine or ovarian
in origin. The differential diagnosis of the adnexal
mass in pregnancy is shown in Table 13.1.2–4

Because pregnant women are generally in the
earlier reproductive age group, the types of tu-
mors found are often different than those tumors
found in the later reproductive age group and dur-
ing menopause. These include functional cysts, en-
dometriosis, benign ovarian neoplasms, borderline
(low malignant potential) tumors, and germ cell tu-
mors, rather than malignant epithelial ovarian tu-
mors. Most masses detected in the first trimester
are corpus luteal cysts that generally regress spon-
taneously by the 16th week of pregnancy; this ac-
counts for the significant difference in prevalence
of masses diagnosed in the first compared with the
second trimester of pregnancy. The relative fre-
quency of all nonfunctional cysts is basically related
to the age group of the pregnant patient population
rather than the gravid state itself.

Ovarian malignancy is the second most common
gynecologic cancer diagnosed during pregnancy af-
ter cervical cancer.5 Between 2% and 10% of ad-
nexal masses in pregnancy are malignant.3–5 The
most common malignant ovarian tumor diagnosed
in the pregnant population is the borderline ovar-
ian tumor or tumor of low malignant potential
(LMP). This is in contrast to the general popula-
tion, where approximately 90% of ovarian cancers
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Table 13.1 Differential diagnosis of the adnexal mass in
pregnancy

Benign masses Malignant masses

Functional
cysts—follicular,
corpus luteum

Benign teratomas

Serous cystadenomas

Mucinous
cystadenomas

Paraovarian cysts

Endometriomas

Luteoma of pregnancy

Pedunculated
leiomyomas

Borderline epithelial tumor
(low malignant potential; LMP)

Germ cell tumors
—dysgerminomas,
endodermal sinus tumors,
immature teratoma, etc.

Epithelial cancers (serous,
mucinous, endometroid, etc.)

Sex cord–stromal tumors
—granulosa cell,

Sertoli–Leydig cell,
gynandroblastoma

Metastatic tumors to the ovary

are invasive epithelial cancers. The younger age
of the pregnant patients likely accounts for the
higher incidence of the less aggressive borderline
tumor, which has a highly favorable prognosis.
In a population-based study, ovarian malignancies
identified during pregnancy (excluding LMP tu-
mors) were evaluated.6 Of the 87 invasive ovarian
cancers identified during pregnancy, germ cell tu-
mors were most common, accounting for 39.1% of
tumors. This is significantly higher than the 15%
to 20% incidence of germ cell tumors seen in the
non-pregnant population. Dysgerminomas were
the most common germ cell tumors identified.6

Other tumors identified included epithelial tumors,
sex cord–stromal tumors, and less common miscel-
laneous pathology. In general, the overall distribu-
tion of ovarian tumors identified in pregnancy is
reflective of the younger patient cohort as opposed
to intrinsic effects of pregnancy itself.

Diagnostic evaluation

Given overall safety to the fetus and ability to char-
acterize adnexal masses, ultrasound is the most im-
portant diagnostic tool used in the evaluation and
management of the adnexal mass in the pregnant
patient. The same ultrasound parameters for eval-

Table 13.2 Risk of ovarian malignancy based on
sonographic criteria

Risk of ovarian cancer Sonographic criteria

Low Unilocular
Simple
Thin walled
Size < 5 cm

Intermediate Multilocular
Complex
Thin septations

High Solid mass
Nodules
Papillary formations
Excrescences
Thick septations
Size > 5 cm

uation of an ovarian mass in the nongravid patient
can be used (Table 13.2). Based on a literature re-
view of studies evaluating ultrasound of ovarian
tumors, ultrasound is more able to make an accu-
rate diagnosis of benign tumors rather than malig-
nant tumors.2 Use of color-flow Doppler has also
been suggested to aid in the differentiation of be-
nign and malignant ovarian masses. However, sig-
nificant overlap exists in blood flow patterns be-
tween the two groups, so Doppler does not offer
a significant advantage over ultrasound alone.

Because of its known safety in pregnancy, mag-
netic resonance imaging (MRI) has also been dis-
cussed as potentially providing additional diagnos-
tic information in the evaluation of the adnexal
mass during pregnancy. Potential benefits of MRI
include its ability to develop three-dimensional im-
ages, delineate tissue planes, and characterize tis-
sue composition.2 In a small case series, MRI was
able to correctly identify the etiology in 17 out of
17 adnexal masses in pregnancy compared to ul-
trasound, which only identified 12 out of 17.7 In
general, however, the additional information that
MRI provides to the clinical situation is limited
by its cost and availability. Most clinical decisions
can be made utilizing the information provided by
following ultrasound characterization of the ad-
nexal mass alone.
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Management: expectant versus
surgical

The majority of discussion about the management
of the adnexal mass in pregnancy surrounds the de-
cision of expectant versus surgical management. In
considering expectant management, the provider
must consider the risks to both the mother and the
fetus. Adnexal masses identified during pregnancy
are associated with a unique set of potential compli-
cations to the pregnant patient. Similar to the non-
gravid state, patients are at risk for torsion, hemor-
rhage, and rupture. The incidence of torsion for an
adnexal mass in pregnancy has been reported to be
from 3% to as high as 43%.5,8 Studies have also re-
ported the incidence of cyst rupture to be between
9% and 17%. These complications pose a unique
threat during pregnancy, where both the mother
and the fetus are at risk. Emergency surgery dur-
ing pregnancy has been linked with adverse fetal
events. Hess and associates reported that patients
who underwent emergent surgery for management
of complications of an adnexal mass during preg-
nancy had an increased incidence of spontaneous
abortion and preterm delivery compared with pa-
tients who underwent non-emergent, elective sur-
gical management.9 While several subsequent case
series have shown no difference in perinatal out-
come between the elective and emergent laparo-
tomy groups, the patient should be clearly in-
formed of potential risks of observation, emergency
surgery, and elective surgery.6 Another potential
benefit for removal of the mass during pregnancy
includes preventing obstruction of labor if the mass
is located in the posterior cul-de-sac at the time of
delivery.10

If the decision is made to proceed with surgical
removal of the adnexal mass, timing of the proce-
dure is important. Because most masses identified
during early pregnancy are corpus lutea or other
functional cysts that usually resolve by 16 weeks
gestation, elective removal of an adnexal mass is
generally recommended if it persists into the sec-
ond trimester. Delaying surgery until around 16
to 18 weeks prevents unnecessary surgery by al-
lowing resolution of these functional cysts. Addi-
tionally, delaying surgery until the second trimester

may also decrease the rate of miscarriage from
potential disruption of the corpus luteum. Delay
also prevents exposure of the fetus to anesthesia
during organogenesis, which is typically complete
by the end of the first trimester. Additionally,
surgery past the early second trimester may re-
quire a larger incision to obtain adequate exposure
and places the patient at higher risk for premature
labor.

While laparoscopy has become the preferred
method for evaluating most abnormal ovarian
masses in young, nongravid women, adnexal
masses in pregnancy have traditionally been re-
moved via laparotomy through a vertical midline
incision. Cited concerns for the use of laparoscopy
during pregnancy have been related to the en-
larged gravid uterus and possible penetrating
injury from trocar placement as well as a limited
surgical field. Recent case series, however, indicate
that laparoscopic removal of adnexal masses in
pregnancy is safe and is associated with decreased
blood loss, shorter hospital stays, and reduced
postoperative pain.2,3,10–12 In two retrospective
laparoscopic case series, there were no major intra-
operative or postoperative complications reported.
Some considerations when performing laparoscopy
on the pregnant patient include using an open
technique or left upper quadrant entry for initial
trocar placement to decrease potential penetrating
injury to the gravid uterus. No cervical or uterine
instrumentation should be performed. Excessive
manipulation of the uterus during the procedure
should also be avoided to prevent potential uterine
irritability. While laparoscopy appears to be a
safe approach in the management of the adnexal
mass during pregnancy, the ultimate decision on
surgical approach must be based on the skill level
and comfort of the provider.

Clinical Scenario 1

A 23-year-old woman presents with an asymp-
tomatic 8.5-cm complex mass with internal
echos diagnosed by an obstetric ultrasound at
8 weeks gestation (Fig. 13.1).
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Figure 13.1 Clinical Scenario 1. Ultrasound of cystic mass at 8 weeks gestation. Note diffuse internal echos inside a
smooth-walled cyst. (Image compliments of Glenn T. Yamagata, MD, Interventional Radiologist, Greensboro Radiology
PA, Greensboro, NC.)

What is the differential diagnosis?
The differential diagnosis of an adnexal mass
detected during pregnancy is similar to that of
a nongravid reproductive-age female. The most
common etiology is a functional cyst either of
follicular or corpus luteum origin.2 The differ-
ential diagnosis must also include hemorrhagic
cysts, mature cystic teratomas, serous cystade-
nomas, paraovarian cysts, mucinous cystadeno-
mas, endometriomas, pedunculated leiomyomas,
and malignant tumors. There are several other
masses unique to pregnancy that, although much
less common, should be considered. One exam-
ple is hyperreactio luteneinalis, which is thought
to result from hypersensitivity of the ovary to
circulating human chorionic gonadotropin and
has a similar appearance to that of a hyperstim-
ulated ovary.13 Additionally, a luteoma is a rare
solid ovarian lesion that occurs in pregnancy and
is often associated with maternal hirsuitism or
virilization.

What characteristics of adnexal
masses in pregnancy are helpful
in distinguishing benign from
malignant masses?
Ultrasound characteristics are used to help
differentiate benign from malignant masses
(Table 13.2). Characteristics associated with a
benign adnexal mass include simple-appearing,
unilocular fluid-filled cysts that are less than
5 cm in diameter. An adnexal mass that per-
sists into the second trimester and is solid, has
thick septations, and is greater than 5 cm is
likely to be a true neoplasm, benign or malig-
nant, and not likely to resolve with further ob-
servation. Some studies that have tried to estab-
lish a scoring system to determine the risk of ma-
lignancy of an adnexal mass in pregnancy have
showed that it is easier to establish the diagnosis
of a benign tumor than a malignant one based
on ultrasound.2 In a prospective study on the
predictability of ultrasonography, Hermann and
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Table 13.3 Effects of pregnancy on gynecologic tumor
makers

Tumor
marker

Related
malignancy

Altered by
pregnancy

CA-125 Epithelial ovarian
tumors

Yes, increased

CEA Mucinous ovarian
tumors
Gastrointestinal
malignany

No

AFP Germ cell tumors
Hepatic carcinomas

Yes, increased

Beta-hCG Germ cell tumors
Choriocarcinoma

Yes, increased

LDH Dysgerminoma No

colleagues found 95.6% accuracy for nonmalig-
nant masses.14 Therefore, the likelihood that a
mass is malignant cannot be entirely excluded
with ultrasound evaluation alone.

How does pregnancy affect
frequently used tumor makers?
Tumor markers (eg, CA-125, AFP, hCG, LDH,
CEA) are frequently used in the nongravid pa-
tient to aid in the diagnosis of adnexal masses,
to monitor disease progression, and to moni-
tor response to therapy. The alterations of the
most commonly used gynecologic tumor markers
caused by pregnancy are shown in Table 13.3.

Because most tumor markers are proteins and
antigens associated with cell proliferation and
differentiation, they can be altered due to biolog-
ical functions associated with fetal development
and differentiation. Since these many markers
may be “falsely positive” in pregnancy, their use
is limited.15 This is especially true for AFP, beta-
hCG, and CA-125, which are all elevated dur-
ing a normal pregnancy. While CA-125 has lim-
ited diagnostic use in the differentiation between
benign and malignant masses in pregnancy, it
can provide a baseline value for future treat-
ment purposes if malignancy is diagnosed.2,15

CEA concentrations are not influenced signifi-
cantly by pregnancy and therefore can be used
as a reliable tumor marker in pregnancy. Ad-

ditionally, with the exception of patients with
preeclampsia, LDH values change little during
pregnancy and therefore can also be used for
clinical correlation and monitoring of disease
activity.

What are potential complications
of an adnexal mass in the
first trimester?
The most frequent complication of the adnexal
mass in pregnancy is torsion. Retrospective case
series have reported the incidence of torsion
from 5.4% to 43.8% with the majority occur-
ring during the first trimester.5 Other potential
complications include cyst hemorrhage or rup-
ture. Because the nature of the complications of
the adnexal mass during pregnancy can lead to
a potential need for emergent surgery for the
mother, these complications pose a unique situ-
ation where both the mother and the fetus are at
risk. Hess and coworkers reported that women
who underwent emergent surgery related to
complications of an adnexal mass in pregnancy
were at greater risk for spontaneous abortion and
preterm delivery than patients who underwent
elective management.9 If surgery does occur dur-
ing the first trimester of pregnancy and there
has been potential disruption of a corpus luteal
cyst, progesterone support of the pregnancy is
indicated.2 Depending on type of progesterone
used, administration is generally two to three
times daily vaginally up through 10 weeks
gestation.

If the mass persists, what is the
optimal gestational age for
surgical intervention?
If the decision is made to remove the adnexal
mass during pregnancy, it is generally recom-
mended to wait to perform surgery until around
16 to 18 weeks’ gestation. Delaying surgery un-
til the second trimester has several potential
benefits to the patient. First, most masses di-
agnosed during early pregnancy are functional
cysts and will spontaneously resolve early in the
second trimester. Additionally, repeat ultrasound
allows for observation of the mass to evaluate for
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Figure 13.2 Clinical Scenario 1. Follow-up ultrasound of adenxal mass at 14 weeks. Note multiple thin septations. No
nodules, solid masses, or free fluid in the cul de sac are noted. (Image compliments of Glenn T. Yamagata, MD,
Interventional Radiologist, Greensboro Radiology PA, Greensboro, NC.)

possible enlargement and changes in morphol-
ogy that may indicate malignancy. As noted
above, surgery during the first trimester can po-
tentially disrupt the corpus luteum and thus pos-
sibly lead to spontaneous abortion. Also, because
the period of organogenesis for the fetus is dur-
ing the first trimester of pregnancy, it is com-
monly recommended that all but truly emergent
surgery be postponed until later in pregnancy
to avoid potential teratogenicity and intrauterine
fetal death.

During follow-up scan at 14 weeks gestation, the mass

is now 9.5 cm, multicystic with thin septae, and re-
mains asymptomatic (Fig. 13.2).

What are the potential
complications of a benign
adnexal mass that persists into
the second trimester?
The potential complications of torsion, cyst rup-
ture, and hemorrhage all remain the same if the
adnexal mass persists into the second trimester.
An additional complication is delaying the diag-

nosis of a potentially malignant mass as observa-
tion during pregnancy continues. This is differ-
ent from the first trimester as the adnexal mass
in the second trimester has already proven that
it is not resolving spontaneously and therefore
less likely to be a benign functional cyst. Further-
more, the consequences of disrupting the corpus
luteum have resolved as the pregnancy is now
supported fully by the placenta.

What are options for management
of this mass?
When discussing the management of the persis-
tent adnexal mass in pregnancy, the risks of ex-
pectant management must be weighed against
the risks of immediate surgical intervention. The
largest benefit of delaying surgery until after de-
livery of the baby at term would be to avoid
the potential adverse effects of surgery and anes-
thesia on the fetus and the mother. In elec-
tive surgery, these risks are very low (2%),
whereas Hess and coworkers reported a 40% rate
of adverse pregnancy outcomes associated with



Adnexal Masses in Pregnancy 169

emergent surgery.9 More recent studies, how-
ever, have shown lower complication rates of
emergent surgery during pregnancy.16 It is dif-
ficult to make a single definitive recommenda-
tion, as most of the studies investigating adnexal
masses in pregnancy are small and retrospective.
Therefore, after counseling and thorough evalua-
tion, a patient can be managed expectantly in the
appropriate situation, when the risk for malig-
nancy is small. Generally, the indications for ex-
pectant management should include ultrasound
characteristics strongly consistent with a benign
mass, size less than 5 cm, and an asymptomatic
mass.

If the patient is not an appropriate candidate
for expectant management, then the focus must
turn towards a surgical approach. Traditionally,
during pregnancy the adnexal mass has been re-
moved through laparotomy via a midline vertical
incision. Although laparoscopy has been widely
embraced as the gold standard for evaluation of
a presumed benign adnexal mass in the non-
gravid patient, surgeons have been hesitant to
perform minimally invasive surgery during preg-
nancy. The main concerns for laparoscopy dur-
ing pregnancy involve potential trauma to the
gravid uterus as well as a possible negative im-
pact of CO2 on pregnancy. In recent years, how-
ever, there have been several retrospective stud-
ies that indicate laparoscopic management of the
adnexal mass is safe during pregnancy.4,5,10–12

Laparoscopy also offers significant benefits to
the patient including decreased operative blood
loss, shorter hospital stay, decreased postopera-
tive pain, and quick recovery.

In general, if laparoscopy is performed for the
management of adnexal masses, it should be
done by a skilled laparoscopic surgeon comfort-
able operating on the gravid patient. Fetal heart
tones should be checked pre- and postoperatively
in the second trimester. Abdominal access should
be attained with the open technique or left upper
quadrant port placement to decrease the poten-
tial for penetrating trauma to the uterus. Port lo-
cations should be made based on the anatomy
of each patient to allow best access and visualiza-
tion of the adnexal mass. Additionally, given that

pregnancy is a hypercoaguable state, pneumatic
compression devices should be utilized through-
out the procedure and postoperatively.17 General
inhalation anesthesia should be used for both la-
paroscopy and laparotomy, as regional anesthe-
sia may be related to a higher risk of preterm
labor.18 If fertility-sparing surgery can be per-
formed, then cystectomy is recommended for
this younger reproductive-age population. If the
surgery is being performed for concern of malig-
nancy, then oophorectomy should be considered
and attempts should be made to avoid intraperi-
toneal rupture or spill.

Are there measures to prevent
premature labor during surgical
intervention?
There is no uniform consensus as to whether to-
colytics should be used pre- or postoperatively
in the management of the adnexal mass dur-
ing pregnancy to prevent preterm labor. The
largest known risk factor for preterm labor in
this patient population is the potential need for
emergent surgery, which is only preventable by
scheduling an elective removal of the mass. Con-
sultation with a maternal–fetal medicine spe-
cialist at the institution where the surgery is
performed may be considered preoperatively to
discuss this issue. In general, though, tocolytics
in the second trimester of pregnancy are not rou-
tinely used because of the issue of fetal viability.

Other general precautions that might reduce
the risk of premature labor include:
� Positioning on the OR table in a right lateral

decubitus position to avoid compression of the
vena cava and maternal hypotension

� General inhalational anesthesia for both la-
paroscopy and laparotomy

� Minimizing manipulation of the uterus
� If surgery occurs in third trimester, providing

an adequate incision to obtain easy exposure
to the mass

� Avoiding air drying of the uterine serosa (apply
saline periodically)

� Fetal heart rate monitoring beginning in the
postoperative recovery unit



170 Chapter 13

Is there a role for cyst aspiration as
management of the adnexal mass?
Given the ability of ultrasound to accurately
identify a benign mass, conservative manage-
ment with needle drainage of the simple cyst
offers an additional management option to dis-
cuss with the patient who is unable or unwill-
ing to undergo surgical intervention. There are
several case reports in the literature of both un-
complicated transabdominal and transvaginal as-
piration of ovarian cysts using local anesthesia.19

Drainage clearly offers the advantage of avoid-
ing surgery and its potential risks to the mother
and fetus. It should only be considered when
ultrasound characteristics are clearly consistent
with a simple cyst. The patient must be aware of
risks, which include reaccumulation of the cyst
fluid, which has been reported in 30% to 50%
of cases, and potential need for surgery later in
pregnancy when there are more risks and po-
tential need for laparotomy.18 There is also the
potential risk of rupturing the mass during as-
piration, resulting in a chemical peritonitis or
spread of a potential malignancy. This technique
should be considered in a patient who is not
an ideal surgical candidate (eg, obese, anticoagu-
lated, severe pulmonary dysfunction, cardiac dis-
ease) who is symptomatic from a simple benign-
appearing mass.

If an ovarian malignancy is
encountered during the surgery,
what is the appropriate
management?
If an ovarian malignancy is suspected preoper-
atively, then surgery should be performed by a
gynecologic oncology specialist capable of com-
pleting standard surgical staging. This may in-
clude oophorecomy, omentectomy, peritoneal
washings, and ipsilateral pelvic/para-aortic lym-
phadenectomy. The same approach to surgical
staging in the nongravid patient with an ovar-
ian tumor should be applied to the pregnant pa-
tient with the same diagnosis. The level of stag-
ing is dependent on the pathology demonstrated
at the time of the surgical procedure. In all cases

where malignancy is a concern, evaluation by
frozen section should be utilized to direct fur-
ther surgery.21 Given the desire for future fer-
tility in most pregnant women, the removal or
biopsy of a normal-appearing contralateral ovary
should not be performed. Further, because of the
extreme chemosensitivity of ovarian germ cell
malignancies, radical debulking is of little value
in these tumors.

The primary types of malignant tumors en-
countered among adnexal masses diagnosed dur-
ing pregnancy are similar to their nongravid age
equivalents—borderline (LMP) epithelial, germ
cell, invasive epithelial, and sex cord–stromal
tumors.3 Given the age of the reproductive pa-
tient, the majority of patients with malignancy
on frozen section will present with early-stage
disease confined to the ovary. For dysgerminoma
confined to the ovary (the most common germ
cell malignancy) and sex cord–stromal tumors,
unilateral salpingo-oophorectomy and peritoneal
washings with preservation of the contralateral
ovary are generally appropriate.20 Ovarian tu-
mors of low malignant potential are indolent in
nature and in the case of young patients where
fertility is a concern, ovarian cystectomy may
be performed to preserve the affected ovary. Al-
though this conservative treatment leaves the
patient with a 30% risk of recurrence, overall
survival is not adversely affected.20 Surgical re-
section of the LMP tumor by unilateral salpingo-
oophorectomy is also acceptable management for
women in their later reproductive years or for
women whose tumor is too large to allow for
cystectomy. Very few women will present with
invasive epithelial ovarian tumors, as this is gen-
erally a disease of older women. If the pathol-
ogy is consistent with an invasive epithelial
tumor, then conservative surgery with unilat-
eral salpingo-oophorectomy, peritoneal wash-
ings, omentectomy and peritoneal biopsies,
and sampling of suspicious pelvic and periaor-
tic nodes should be performed during preg-
nancy. The complete management plan with
total abdominal hysterectomy and contralateral
salpingo-oophorectomy may be postponed until
after delivery.3
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The need for adjuvant chemotherapy after a
diagnosis of ovarian cancer is dependent on the
tumor stage, grade, and histologic type.2 Poten-
tial risks of chemotherapy—including teratoge-
nesis, growth retardation, developmental hand-
icaps, and systemic toxicity—must be considered
carefully prior to treatment of the pregnant pa-
tient. Deciding upon the most appropriate thera-
peutic strategy must be case dependent. It is gen-
erally not advisable to delay chemotherapy for
completion of pregnancy if the risk of cancer pro-
gression threatens maternal survival. However,
if the tumor is diagnosed in the first trimester,
postponement of chemotherapy until the second
trimester following the completion of organo-
genesis is reasonable. In the case of an aggres-
sive tumor such as invasive epithelial cancer,
a therapeutic abortion should also be offered
to the patient.20 In general, most experiences
with chemotherapy during pregnancy are retro-
spective and observational, and no studies have
evaluated the long-term outcomes of children
exposed to intrauterine chemotherapy. Overall,
management and treatment of ovarian cancer
diagnosed in pregnancy should be coordinated
by an interdisciplinary team including a gyne-
cologic oncologist and maternal–fetal medicine
specialist.

Clinical Scenario 2

A patient presents at 29 weeks gestation and is
found to have a 6-cm asymptomatic adnexal cys-
tic mass on ultrasound.

What are potential complications of
a benign mass that persists into the
third trimester of pregnancy?
If the clinical and radiologic suspicion is low
for malignancy, then a mass first noticed in the
third trimester of pregnancy is best managed con-
servatively with observation until after delivery.
The risk of torsion is significantly lower in the
third trimester because the large gravid uterus
decreases mobility of the adnexa. If surgical man-

agement is performed in the third trimester for
emergent indications such as torsion, the patient
is at increased risk for premature labor, preterm
delivery, and poorer pregnancy outcomes com-
pared to the procedures performed in the sec-
ond trimester.21 Clearly, if the mass is suspicious
for malignancy, then surgical removal is recom-
mended. Given the large size of the gravid uterus
in the third trimester, laparotomy via vertical
midline incision is the recommended method of
surgical intervention. If the surgery is performed
and is non-emergent, then there should be a con-
sideration of steroid administration during the
third trimester to improve fetal lung maturity.
Either dexamethasone or betamethasone can be
administered in standard fashion for a scheduled
surgery to be performed 48 hours following the
initial dose. Emergent surgery should not be de-
layed for steroid administration.

There is no indication that delivery in the pa-
tient with the adnexal mass should be accom-
plished by elective cesarean section. Regardless
of mass size and location, the patient can await
spontaneous labor with the plan for vaginal de-
livery and reevaluation and likely laparoscopic
removal of the mass following the postpartum
period. If the patient with an adnexal mass does
undergo a cesarean delivery for other maternal
or fetal indications, then consideration for re-
moval of the mass at the time of delivery is ap-
propriate. Careful inspection of the contralateral
ovary should also be performed in the setting of
a cesarean section.
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Background

The first records of gestational trophoblastic
disease (GTD) date to antiquity. The first micro-
scopic description of a hydatidiform mole, and less
commonly, a normal pregnancy preceding chorio-
carcinoma, was by Marchand in 1895, when he de-
scribed the proliferation of the syncytium and the
cytotrophoblasts of the villi in molar pregnancies.1,2

Hydatidifom moles and malignant gestational tro-
phoblastic neoplasia (GTN) were recognized as rel-
atively uncommon, but potentially devastating dis-
eases occurring in women of reproductive age.
Malignant GTN was a rapidly progressing lethal
malignancy until Li and associates reported the
first complete and sustained remission using
chemotherapy in a patient with metastatic chori-
ocarcinoma who was successfully treated with
methotrexate.2 Thus, GTNs were described by An-
drew George Ostor (1943–2003) as “God’s first can-
cer and man’s first cure.”3

The normal gestational trophoblast arises from
the peripheral cells of the blastocyst in the first

few days after conception. Trophoblastic tissue ini-
tially grows rapidly into two layers: an inner popu-
lation of mononucleated cytotrophoblast cells that
migrate out and fuse together, forming an outer
population of large multinucleated syncytiotropho-
last cells that aggressively invades the endometrium
and uterine vasculature generating the placenta.

The development of GTD occurs when the nor-
mal regulatory mechanisms controlling the tro-
phoblastic tissue are lost with the subsequent de-
velopment of partial or complete hydatidiform
moles, and other forms of GTD. The World
Health Organization (WHO) classified gestational
trophoblastic diseases into premalignant GTDs and
complete and partial moles, while malignant GTD
was referred to as gestational trophoblastic neopla-
sia (GTN). Histologic criteria for GTN include (1) in-
vasive moles (direct invasion of molar tissue into
the myometrium without intervening stroma, with
potential for subsequent tumor embolization and
hematogenous spread), (2) choriocarcinoma, and
(3) placental-site trophoblastic tumors.1

Incidence

Estimates for the incidence of various forms of ges-
tational trophoblastic disease vary widely, largely
dependent on techniques of case accession. In the
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United States, hydatidiform moles are observed in
approximately 1 in 600 therapeutic abortions and 1
in 1000 to 1200 pregnancies.4 Approximately 20%
of patients will be treated for malignant seque-
lae after evacuation of hydatidiform mole.4 Ges-
tational choriocarcinoma occurs in approximately
1 in 20,000 to 40,000 pregnancies.4 Approximately
50% of choriocarcinomas present after term preg-
nancies, 25% after molar pregnancies, and the re-
mainder after other gestational events. Although
much more rare than hydatidiform mole or gesta-
tional choriocarcinoma, placental site trophoblastic
tumors can develop after any type of pregnancy.4

Classification of hydatidiform
moles

Complete and partial moles are distinct diseases
from a cytologic, pathologic, and clinical stand-
point. However, both arise from a nonviable preg-
nancy, and their management is similar. Table 14.1
compares the clinicopathologic features of com-
plete and partial moles.

Complete hydatiform moles
Complete hydatiform moles are the classic form of
molar pregnancy, characterized by the presence of
trophoblastic proliferation and hydropic degener-

ation in addition to the absence of histologic ev-
idence of a fetus or fetal vasculature. Complete
moles have a normal karyotype of 46,XX in 90%
of the cases, usually resulting from an empty ovum
fertilized by a single sperm with subsequent redu-
plication of its haploid set of chromosomes. In ap-
proximately 5%, the complete mole has a 46,XY
karyotype, which occurs when two sperms (one
carrying an X chromosome and the other carrying
a Y chromosome) fertilize an empty ovum.4 This
implies that some of the 46,XX karyotype complete
moles also result from dispermic fertilization. Fe-
tal development, blood vessels, and fetal red blood
cells are not observed in complete moles because
the fetus resorbs before the development of the cir-
culatory system.

Partial moles
Most partial moles have a 69,XXX or 69,XXY kary-
otype derived from a haploid ovum with either
reduplication of the paternal haploid set from a
single sperm, or less frequently, from dispermic
fertilization.4 Thus one-third of the genetic compli-
ment is derived from the maternal, and two-thirds
from the paternal chromosomes. A prominent fea-
ture is the presence of various amounts of fetal
parts, amnion, and red blood cells.

Table 14.1 Comparison of complete and partial moles

Feature Complete moles Partial moles

Karyotype Most often 46,XX Most often 69,XXX or
5% 46,XY 69,XXY
All paternal genome 2/3 paternal, 1/3 maternal

Pathology
Fetus Absent Sometimes present
Amnion, fetal vessels Absent Usually present
Villous edema Prominent Variable, focal
Trophoblastic proliferation Diffuse, slight to severe Focal, slight to moderate

Clinical presentation
Diagnosis Mole Missed abortion
Uterine size Large for dates, 53% Small for dates
Theca lutein cysts 25–35% Rare
Medical complications 10–25% Rare
Postmolar GTN 7.8–30% 2.5–7.5%
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Pathology notes

The classic histopathologic features of complete
mole include generalized villous edema of essen-
tially all villi associated with central cistern forma-
tion and enlargement of most of the villi. The villi
typically lack vascular formations. The edges of
the villi show circumferential hyperplasia of tro-
phoblasts, although the degree of hyperplasia is
variable, with loss of the usual trophoblastic po-
larity. Focal cytologic atypia of trophoblast nuclei
is often present. Fetal parts including nucleated
RBCs are not identified. For early complete moles
(� 12 weeks gestation), the gross and histopatho-
logic features are more subtle. Gross inspection of
the villi may not reveal any hydropic change. The
degree of hydropic change seen microscopically is
also often muted and central cisterns may be ab-
sent. Histologic clues to early complete mole in-
clude villous edema, identification of trophoblas-
tic hyperplasia, and prominent karyorrhexis of
the stromal cells (Plate 14.1). Complete moles
are often associated with an exaggerated placen-
tal implantation site, and cytologic atypia within
the implantation site trophoblasts are typically
identified.

In contrast, partial moles show edema and tro-
phoblastic hyperplasia in a subset of the villi;
other villi appear small and fibrotic. A mixture
of large, edematous chorionic villi and smaller fi-
brotic villi should raise suspicion of a partial mole.
Other supportive features of partial mole include
irregular contours with scalloped borders of the
large villi associated with trophoblastic inclusions.
Irregular patchy trophoblastic hyperplasia is typi-
cally seen along the surface of villi. Fetal tissues,
while not invariably present, may be seen in par-
tial moles. The implantation site trophoblasts usu-
ally show only focal mild atypia.

Hydatidiform mole has historically been recog-
nized as an abnormal placenta characterized by
enlarged hydropic chorionic villi with evidence
of surrounding trophoblastic proliferation. Due to
the earlier clinical detection of possible molar ges-
tations, the classic gross and histologic features
are not always seen, or are less prominent. As

a result, the recognition and diagnosis of both
complete and partial moles has become more
difficult. The pathologist’s role is to identify hy-
datidiform moles in dilation and evacuation spec-
imens separating them from their mimics, includ-
ing hydropic abortus and placental mesenchymal
dysplasia. The second role of the pathologist is to
clearly distinguish a partial mole from a complete
mole.

The recognition of partial moles, particularly
early forms, from its mimics is a challenging area
for pathologists. A partial mole should always be
considered when some villi are dilated and hy-
dropic and others are not. A definitive diagnosis
of early partial hydatidiform mole may not always
be possible on routine histology. DNA ploidy stud-
ies are recommended for problematic cases, as ap-
proximately 99% of partial moles show a triploid
DNA content with the remaining 1% showing a
tetraploid DNA content. When evaluating DNA
content, it is important that the pathologist select
a test block containing abundant chorionic villi
rather than abundant decidua.

The recognition and diagnosis of complete
moles is typically more straightforward than with
partial moles, but a definitive diagnosis of early
complete mole still represents a challenge for the
pathologist. In most cases, the diagnosis can be
made on routine histology. For particularly prob-
lematic cases, immunohistochemistry for p57 can
be performed. This stain is positive when a ma-
ternal allele is present. Complete moles do not
have maternal chromosomes, resulting in com-
plete loss of p57 expression in chorionic villi
trophoblasts. Pathologists should ideally select a
block that contains both chorionic villi and de-
cidua as the decidua cells serve as positive internal
controls.

Placental site nodules (PSNs) are small, circum-
scribed foci of hyalinized implantation site con-
taining intermediate trophoblasts typically iden-
tified in endometrial biopsies/curettings. These
are benign lesions that typically occur in women
of reproductive age, although pregnancy history
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Pathology notes (continued)

may be remote, and may be associated with bleed-
ing. PSNs are benign non-neoplastic lesions and
are not to be confused with true trophoblastic
neoplasms such as placental site trophoblastic tu-
mors (PSTTs). On occasion the pathologist may
have difficulty distinguishing a benign exagger-
ated placental implantation site from a PSTT. Im-
munohistochemistry for Ki-67 can be particularly
helpful for these cases.5 The Ki-67 index in exag-
gerated placental implantation sites and placental
site nodules is typically near zero (� 5%). In con-

trast, the Ki-67 index in PSTT is usually 15% or
higher.

For frankly malignant trophoblastic tumors,
due to the differences in response to therapy, it is
important for the pathologist to clearly segregate
the tumors into the appropriate diagnostic cate-
gory distinguishing choriocarcinoma from PSTT
or epithelioid trophoblastic tumor. This segrega-
tion can usually be achieved with routine histol-
ogy and immunohistochemical studies for hCG,
hPL, and p63.

Clinical features of hydatidiform
moles

The availability of accurate and sensitive testing
for human chorionic gonadotropin (hCG) and the
widespread use of ultrasound have led to earlier di-
agnosis of molar gestations. Clinical features of mo-
lar pregnancies include the following.
1 Elevated hCG values. Average values are signifi-
cantly higher in complete moles when compared to
partial moles, which have a pre-evacuation value of
less than 100,000 IU/L in more than 90% of cases.1

2 First-trimester vaginal bleeding (89–97%)4,7 is
the most common presentation (mimicking a a
threatened spontaneous abortion). Some of these
patients may notice the passage of the hydropic
vesicles manifested as grape-like tissue. A minority
of these patients (5%) develop anemia.4

3 Enlarged uterus for gestational age (38–51% in
complete moles versus 8–11% in partial moles).
Retained blood and chorionic tissues may expand
the uterine cavity and contribute to the character-
istic ultrasound appearance (Fig. 14.1). The size of
the uterus is associated with hCG value.4,7

4 Hyperemesis gravidarum (20–6% of complete
moles). The presence of an enlarged uterus and/or
high values of hCG is associated with an increased
frequency of excessive nausea and vomiting.8

5 Preeclampsia in the first and early second
trimester (12–27% in complete moles versus 4% in
partial moles), with the rare occurrence of eclamp-

sia. The presence of early preeclampsia is highly
suggestive of a molar pregnancy. It develops in pa-
tients with excessive uterine enlargement and high
values of hCG.4

6 Hyperthyroidism, which occurs almost exclu-
sively in patients with very high hCG values, is due
to the cross-reactivity between the hCG and TSH at
the TSH receptor level.4 Thyroid storm may occur
at the time of anesthesia induction for molar evac-
uation if the hyperthyroid status is not well con-
trolled with medications.
7 Theca lutein ovarian cysts (Fig. 14.2) usually are
present at the time of presentation, but can develop
after molar evacuation. They are also caused by el-
evated hCG levels.9 Other signs of ovarian hyper-
stimulation, such as pleural effusion and ascites,
have been documented in rare cases. Theca lutein
cysts could be complicated by ovarian torsion or
rupture, depending on the size. They tend to re-
solve after molar evacuation over an interval of 8
weeks to several months, without specific interven-
tion. Patient education about symptoms of torsion
is crucial.
8 Respiratory insufficiency is a complication of
molar pregnancy that could result from em-
bolization of tumor tissue to the pulmonary ves-
sels, or cardiovascular complications of thyroid
storm, preeclampsia, anemia, and massive fluid
replacement.4 Pulmonary compromise is generally
observed in patients with excessive uterine size and
high hCG levels. The typical presentation of these
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Figure 14.1 Ultrasound of complete mole. Uterus with mixed echogenic “snowstorm” pattern of solid/cystic
components reflecting the multiple edematous villi.

patients is development of acute respiratory decom-
pensation either on the operating table or in the re-
covery room after molar evacuation. Chest radio-
graphy may show bilateral pulmonary infiltrates,
and auscultation of the chest usually reveals diffuse
rales. Arterial blood gases may indicate respiratory
acidosis and hypoxia. With appropriate cardiovas-
cular and respiratory support, the signs and symp-
toms of respiratory distress usually resolve within
72 hours. However, it is important to recognize that
some patients may require mechanical ventilation
to provide adequate oxygenation.10

Gestational trophoblastic
neoplasia

The prompt identification of malignant gestational
trophoblastic neoplasia (GTN) is important because

a delay in the diagnosis may increase the patient’s
risk and might adversely affect their response to
treatment.11 Malignant GTN is histologically clas-
sified into (1) invasive moles, (2) choriocarcinoma,
and (3) placental-site trophoblastic disease (PSTT).

Diagnosis of gestational
trophoblastic neoplasia
Gestational trophoblastic neoplasias can either be
postmolar GTNs or malignant nonmolar GTNs. Ap-
proximately 50% to 70% of patients with post-
molar GTN have persistent or invasive moles
and 30% to 50% have postmolar gestational
choriocarcinomas.4 Gestational choriocarcinomas
are derived from molar pregnancies in approxi-
mately half of all cases, while the remaining chori-
carcinomas are derived from term pregnancies,
spontaneous abortions, and ectopic pregnancies.
Placental site trophoblastic tumors (PSTT) are a
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Figure 14.2 Ultrasound of theca lutein cyst associated with the complete mole illustrated in Figure 14.1. Note multiple
thin septae.

rare form of GTN that can follow any pregnancy
event.11

Patients diagnosed with GTN after molar evacu-
ation are identified relatively early because the se-
rial evaluation of post-evacuation hCG levels usu-
ally allows for intervention before the development
of disseminated disease. The criteria for diagnosis
of post-hydatidiform mole GTN according to FIGO
200012 are:
1 Four values or more of plateaued hCG (± 10%)
over at least 3 weeks: days 1, 7, 14, and 21.
2 A rise in hCG of 10% or greater for 3 values or
more over at least 2 weeks: days 1, 7, and 14.
3 The histologic diagnosis of choriocarcinoma.
4 Persistence of hCG beyond 6 months after mole
evacuation.

In contrast, patients with malignant GTN follow-
ing nonmolar gestations often present with pre-
dominantly non-gynecologic symptoms and signs,
which include hemoptysis, cerebral hemorrhage,
gastrointestinal or urologic hemorrhage, or a clini-
cal diagnosis of widely metastatic malignancy from
an unknown primary site.11 Most of these patients
will have a history of irregular uterine bleeding,
amenorrhea, or recent pregnancy event. However,
the index pregnancy event may have occurred sev-
eral years before presentation, or may have been a
subclinical spontaneous abortion.11

The possibility of malignant GTN should be
suspected in any woman of reproductive age
who presents with metastatic disease from an
unknown primary site or undiagnosed cerebral
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hemorrhage.11 Under these circumstances, the di-
agnosis is facilitated by a high index of suspicion
coupled with serum hCG testing and exclusion of a
concurrent pregnancy, and most often without the
need for tissue biopsy.

Staging of gestational trophoblastic
neoplasia
Three staging systems have been used for patients
with GTN: the revised 2000 FIGO staging system,
the WHO prognostic index score, and the Clinical
Classification System. The current standard for re-
porting results of treatment for GTN is the revised
FIGO staging system, which incorporates both an
anatomic staging system with a modification of the
WHO prognostic index (Tables 14.2 and 14.3). The
WHO scoring system was revised by FIGO, elimi-
nating the determination of the patient and consort
blood types. This modified scoring system consoli-
dated the risk categories into low-risk and high-risk
categories with scores of � 7 and ≥ 7, respecti-
vely. 11,13 According to FIGO, hydatidiform mole
should be registered but not be staged as stage 0,
because if hCG persists and the patient requires
chemotherapy, restaging would be required. Pa-
tients with hydatidiform mole are placed on record
but staging only applies to trophoblastic neopla-
sia. Cases that do not fulfill the criteria for any
given stage should be listed separately as unstaged.
It should be realized that most cases of stage I and
II GTN are low-risk disease, while cases in stage III
may be either low or high risk depending on their
risk score. Virtually all patients with stage IV lesions
have high-risk disease. Additionally, PSTT is not in-
cluded in this staging (Table 14.2).

Patients with low-risk GTN are usually initially
managed with single-agent methotrexate or dacti-
nomycin regimens. Hysterectomy may be incor-
porated into treatment, but essentially all patients
with low-risk disease can be cured, with the ma-
jority retaining child-bearing capacity, and only
a few of these patients will require multiagent
chemotherapy.4

In contrast, patients with high-risk GTN require
multiagent chemotherapy and often require multi-
modality therapy directed against high-risk metas-
tastic sites, or salvage treatment with surgery or

Table 14.2 FIGO anatomic staging of gestational
trophoblastic neoplasia

Stage I Disease confined to the uterus

Stage II GTN extends outside of the uterus, but is
limited to the genital structures (adnexa,
vagina, broad ligament)

Stage III GTN extends to the lungs, with or without
known genital tract involvement

Stage IV All other metastatic sites

From FIGO committee report. Int J Gynecol Obstet.
2002;77:285–287.

radiation later in their course of treatment. The
most frequently used regimen is a combination
of etoposide-methotrexate-dactinomycin alternat-
ing on a weekly basis with vincristine and cy-
clophosphamide (EMA/CO). These patients should
be managed in a center with experience treating
high-risk GTN, where cure rates of up to 86%
among patients with high-risk disease have been
reported.4

Clinical Scenario 1

A 23-year-old P0010 undergoes D&C for an ul-
trasound diagnosis of “missed SAB” at 9 weeks’
gestation. Final pathology report indicates that
this is a partial mole pregnancy.

What evaluation and follow-up are
recommended?
When molar pregnancy is diagnosed after evacu-
ation, a chest x-ray should be obtained to screen
for metastatic lesions. Metastases complicate ap-
proximately 20% of complete moles compared to
�5% in partial moles.13

Serial quantitative serum hCG determinations
should be performed after molar evacuation us-
ing one of several commercially available assays
capable of detecting β-hCG to baseline values
(�5 international units/L). Ideally, serum hCG
levels should be obtained within 48 hours of
evacuation, every 1 to 2 weeks while elevated
until 2 or 3 normal values are recorded, and then
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Table 14.3 FIGO risk factor score for gestational trophoblastic neoplasia

Scores 0 1 2 4

Age < 40 ≥ 40 – –
Antecedent pregnancy Mole Abortion Term –
Interval months from index pregnancy < 4 4 – < 7 7 – < 13 ≥ 13
Pretreatment serum hCG (IU/L) < 103 103 – < 104 104 – < 105 ≥ 105

Largest tumor size (including uterus) – 3–5 cm > 5 cm –
Site of metastases – Spleen GI tract Liver

Kidney Brain
Number of metastases – 1–4 5–8 > 8
Previous failed
chemotherapy – – Single agent ≥ 2

drugs

From FIGO committee report. Int J Gynecol Obstet. 2002;77:285–287.

at 1 to 2-month intervals for an additional 6 to
12 months. While several studies have docu-
mented that the risk of developing postmolar
GTN is low if a single normal hCG value is
recorded after evacuation of complete and par-
tial moles, all of these studies are limited by the
large number of patients lost to follow-up.4

A pelvic examination should be performed of-
ten in order to recognize and diagnose early gen-
ital metastasis and any other signs that could in-
dicate pelvic metastases of GTN.4

A reliable method of contraception is highly
encouraged during the period of surveillance to
avoid confusion between a new pregnancy and
postmolar GTN. The intrauterine device should
not be used due to a higher rate of uterine per-
foration when the hCG values are abnormal, in
addition to a higher rate of expulsion or infec-
tion. Oral contraceptives have been shown to re-
duce the incidence of intercurrent pregnancies
while not increasing the risk of postmolar GTN
when compared with barrier contraception in a
randomized trial conducted by the Gynecologic
Oncology Group (GOG). Once the patient suc-
cessfully achieves a period of 6 to 12 months of
normal hCG levels, she may be encouraged to at-
tempt another pregnancy.

Some authors recommend a period of surveil-
lance to be tailored according to the patient’s
clinical course. For example, if the hCG value

has fallen adequately within 8 weeks of evac-
uation, the follow-up might be safely reduced
to 6 months because none of these patients has
required chemotherapy.1 On the other hand,
among patients whose hCG values were ele-
vated beyond 8 weeks post-evacuation, follow-
up might continue for up to 2 years. Any ele-
vation of hCG values during surveillance should
be thoroughly investigated for the presence of
persistent or metastatic gestational trophoblastic
tumors, placental site trophoblastic disease, or a
new pregnancy.

When a patient with previous mole or or his-
tory of treatment for GTN conceives, the new
pregnancy should undergo an early ultrasound
examination for evaluation of the placenta and
fetus, because the risk for a second mole is 1% to
2%. Patients with a previous mole or GTN should
have an hCG evaluation 6 to 10 weeks after com-
pletion of each subsequent pregnancy, because
they are at risk for a disease recurrence.1

Clinical Scenario 2

A 43-year-old P3012 presents with uterine en-
largement to 16 weeks’ gestational size, bleed-
ing and passing tissue from the cervix. Serum
hCG is 250,000 IU/L. Ultrasound reveals a typical
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pattern for hydatidiform mole with bilateral
theca lutein cysts (Fig. 14.2).

What is the preferred management
for evaluation and evacuation of
this patient?
A workup should be performed in preparation
for molar evacuation if the clinical presenta-
tion was suggestive of molar pregnancy. Addi-
tionally, the patient should be carefully evalu-
ated to identify the potential presence of medical
complications including preeclampsia, electrolyte
imbalance, hyperthyroidism, and anemia that
might complicate surgical evacuation. A com-
plete blood count, clotting function studies, renal
and liver function tests, blood type and screen,
pre-evacuation hCG level, and chest x-ray should
be obtained before evacuation. A thyroid panel
should be obtained if the uterus is enlarged �14
weeks’ size or hCG elevated �50,000 U/L. The
mole should be evacuated as soon as possible af-
ter stabilization of any medical complications.

The purpose of molar evacuation is the re-
moval of all molar tissue from the uterus in a
manner that decreases the chances of malignant
sequelae. If the patient no longer desires to pre-
serve fertility, a hysterectomy may be performed
with aspiration of prominent theca lutein cysts
at the time of surgery. Although this eliminates
the risks of local invasion and reduces the risk of
postmolar GTN, it does not prevent metastasis or
eliminate the development of postmolar GTN.1

On the other hand, the majority of patients
desire to preserve fertility, and the preferred
method of evacuation is suction D&E.4 Medical
induction of labor with oxytocin or prostaglandin
are not recommended for evacuation because
they increase blood loss and increase the risk
for malignant sequelae compared with suction
D&E.4 Additionally, patients most often require
D&E to complete the evacuation of the mole af-
ter medical induction of labor.

Suction D&E for molar evacuation is usually
performed under general anesthesia, but local or
regional anesthesia may be used for a coopera-
tive patient with a small uterus. Pre-evacuation
insertion of cervical laminaria may facilitate cer-

vical dilatation in a patient who is medically sta-
ble. After serial dilation of the cervix, the uterus
is evacuated by introducing a suction cannula
and allowing the uterus to involute while rotat-
ing the cannula, rather than sounding the uterus
and performing sharp curettage. This reduces the
chance of perforation and may be assisted with
a bedside ultrasound. Intravenous oxytocin (20
U/L pitocin) is begun after the cervix is dilated.
If there is failure or delay of uterine involution,
bimanual uterine massage should be attempted
in addition to the oxytocin infusion. The use of
ergotamine in the form of methergine 0.2 mg
every 2 to 4 hours is encouraged. Routine sec-
ond and third evacuations were attempted in the
past, but are discouraged because they do not de-
crease the risk of postmolar GTN4 and may result
in perforation or uterine synechiae. Anti-D im-
munoglobulin should be given to patients who
are Rh negative because Rh D factor is expressed
in the trophoblast.

What are potential complications
during and following evacuation?
How might they be prevented and
managed?
Pulmonary complications are often observed
around the time of molar evacuation among
patients with uterine enlargement greater than
14 to 16 weeks gestational size.4 Baseline arte-
rial blood gases may be valuable in managing
patients with uterine enlargement. Respira-
tory distress syndrome may be caused by tro-
phoblastic embolization, high-output congestive
heart failure caused by anemia, hyperthyroidism,
preeclampsia, or iatrogenic fluid overload. In
general, these complications should be treated
aggressively with therapy directed by central
hemodynamic monitoring and ventilator sup-
port as required. Patients with hyperthyroidism
should undergo medical management prior to
evacuation to prevent thyroid storm during anes-
thesia. Pregnancy-induced hypertension may
require antihypertensive medications and mag-
nesium therapy, but will rarely result in eclamp-
sia. These medical complications usually regress
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promptly after evacuation of the mole and may
not require specific therapy after evacuation.4

Theca lutein cysts (Fig. 14.2) are associated
with hCG hyperstimulation of the ovaries.9 The
resolution of theca lutein cysts lags behind the
drop in hCG values. They may take several
months to resolve after molar evacuation but
rarely require surgical intervention for rupture or
torsion.

Blood loss during suction D&E is usually
�500 mL, but patients with uterine enlarge-
ment �14 weeks size are at an increased risk
for significant hemorrhage perioperatively. Often
they present with anemia from previous bleed-
ing, which places them at an increased risk of
respiratory complications. These patients should
have at least 2 U packed red blood cells avail-
able and a large-bore IV placed before beginning
the evacuation. Pitocin and ergotamine should
be used as previously discussed.

What are the chances a patient
with a mole will ultimately have
malignant GTN? Are there
features that make some patients
higher risk?
In the United States, approximately 20% of pa-
tients are treated for GTN after evacuation of
a hydatidiform mole.4 The following are recog-
nized risk factors for developing postmolar GTN.
It should be recognized that the risk of postmo-
lar GTN is seven to ten times higher for complete
moles than partial moles.
1 The size of the uterus at the time of diagno-
sis has been considered for many years to be sig-
nificant with regard to malignant sequelae; 25%
of patients with large-for-dates uteri developed
GTN when compared to 11% in patients with
small-for-dates.4

2 Theca lutein cysts (Fig. 14.2), irrespective of
uterine size, are associated with subsequent GTN.
In some series, patients with enlarged ovaries
had a 49% chance of developing GTN.1,2

3 Patients with signs of marked trophoblastic
proliferation (elevated hCG �100,000 IU/mL,
uterine size greater than gestational age, and
theca lutein cysts � 6 cm) had an elevated risk

of local invasion and metastasis at 33% and
8.8%, respectively, when compared to 3.4% and
0.6% in those without these signs of marked tro-
phoblastic growth.1,2

4 The method of molar evacuation; 36% of
those treated with hysterotomy developed GTN,
compared to 19% and � 10% if D&E or hysterec-
tomy were used, respectively.4

5 Patients who are more than 40 years of age
have a higher chance of developing postmolar
GTN. Tow and Xia and associates reported that
33% and 37% of women � 40 years old in their
studies, respectively, developed GTN.10,14

6 Previous molar gestation increases the chances
of developing GTN. Parazzini and coworkers re-
ported a threefold increased risk.14

7 The development of medical complications
such as ARDS, preeclampsia, or hyperthyroidism
also are associated with an increased risk of post-
molar GTN.4

8 Other factors that have been reported to be
associated with higher rates of postmolar GTN
are the occurance of uterine subinvolution with
bleeding after uterine evacuation, the degree of
trophoblastic hyperplasia, nuclear atypia, fibrin
deposition, hemorrhage, and necrosis on histo-
logic examination.4

Despite these recognized risk factors, several
studies have reported that “high-risk” moles ac-
counted for only 35% of the patients who devel-
oped postmolar GTN after molar evacuation.

In patients with high-risk clinical
features, is there a way to prevent
malignant sequelae?
Chemoprophylaxis after complete molar evacu-
ation is controversial. The debate concerns the
strategy of exposing all patients to toxic chemo-
therapy when only approximately 20% of
patients will develop GTN, and these patients
can be identified promptly using serial hCG
monitoring.14 In two randomized studies,4 pro-
phylactic chemotherapy with brief methotrex-
ate or dactinomycin regimens reduced the
incidence of postmolar GTN in women with
high-risk moles from 47.4% to 14.3% (p � 0.05)
and 50% to 13.8% (p � 0.05), respectively.



Gestational Trophoblastic Disease 183

One study found that the disease was diagnosed
later and needed more chemotherapy courses
to achieve remission in the treated cohort.4 Al-
though prophylactic chemotherapy reduced the
incidence of persistent trophoblastic disease in
high-risk patients, it likely increased tumor re-
sistance and morbidity.

Also, there are anecdotal cases of fatalities
caused by prophylactic chemotherapy, and it
does not completely eliminate the need for post-
evacuation follow-up. Because of the low mor-
bidity and mortality achieved by monitoring
patients with serial hCG determinations and
instituting chemotherapy only in patients with a
diagnosis of postmolar GTN, routine application
of prophylactic chemotherapy is not recommen-
ded.4 It may be useful in the management of the
rare high-risk complete molar pregnancy when
follow-up is unavailable or unreliable.

Three weeks after evacuation with D&E, the patient
had an initial decline in hCG to 10,300 IU/L, but on

the 4th week she has a rise of hCG to 12,500 IU/L with
intermittent vaginal bleeding.

What are the criteria for the
diagnosis of postmolar GTN? How
should this patient be managed?
Those diagnosed with GTN after molar evacua-
tion are recognized relatively early in the course
of disease because of the serial evaluation of
post-evacuation hCG levels and prompt identifi-
cation of trophoblastic proliferation causing pro-
gressive elevation of hCG. The criteria for di-
agnosis of post-hydatidiform mole trophoblastic
neoplasia as defined by FIGO consensus commit-
tee in 200012 are:
1 Four values or more of plateaued hCG
(± 10%) over at least 3 weeks: days 1, 7, 14, and
21.
2 A rise of hCG of 10% or greater for 3 values or
more over at least 2 weeks: days 1, 7, and 14.
3 The histologic diagnosis of choriocarcinoma.
4 Persistence of hCG beyond 6 months after
mole evacuation.
A pretreatment evaluation of a patient with GTN
should include:

1 A thorough history and physical examination
that should include a detailed gynecologic exam-
ination to exclude vaginal or pelvic metastasis. A
systematic examination of possible sites of metas-
tasis, including a detailed neurological, examina-
tion is recommended.
2 A complete blood count, blood type and
screening, and clotting function studies, in addi-
tion to liver and renal function tests.
3 An hCG quantitative test.
4 An evaluation of clinical risk factors to further
direct chemotherapy.
5 Radiographic evaluation should include chest
x-ray or CT scan, brain MRI or CT scans, and ab-
dominopelvic CT or MRI scan.
High-risk sites of metastases rarely occur with-
out symptoms from the metastases or pulmonary
metastases (Fig. 14.3), but up to 40% of patients
treated for postmolar GTN with negative chest x-
rays have small pulmonary lesions detected on
chest CT scan.4 Therefore, complete radiographic
evaluation is recommended in most cases of GTN
before initiating treatment.

Figure 14.3 Multiple pulmonary metastases of GTN
with large right pleural effusion.
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Should this patient have
a repeat D&C?
The role of a repeat D&C in the event of an hCG
rise or plateau after molar evacuation is yet to
be determined. In several studies, repeat curet-
tage was reported to induce remission or influ-
ence treatment in less than 20% of patients and
was complicated by uterine perforation in 4.8%
to 8% of patients.13,15 In contrast, Pezeshki and
associates16,17 reported that 368 (68%) of 544
patients entered spontaneous remission after re-
peat evacuation of a mole for rising hCG values,
with no patient requiring hysterectomy for per-
foration. Patients with persistent histologic ev-
idence of gestational trophoblastic disease and
those with hCG levels above 1500 IU/L were sig-
nificantly less likely to respond to the second
curettage.16,17 A randomized clinical trial is ob-
viously needed.

After establishing a diagnosis of
GTN and staging, what are the
management options?
A variety of chemotherapy agents have been
used for non-metastatic and low-risk metastatic
GTN and have achieved similar primary remis-
sion rates.13 Essentially, all patients in these two
categories can be cured, usually without the need
for hysterectomy.7 Most centers treat low-risk
patients with methotrexate or with actinomycin
D (Dactinomycin); various dosing schedules have
been used and are beyond the scope of this book.
Single-agent chemotherapy is preferred for pa-
tients who wish to retain their fertility.

Recently, the results of a prospective random-
ized trial comparing methotrexate and dactino-
mycin were reported.18 This trial was conducted
by the Gynecologic Oncology Group, comparing
weekly methotrexate (30 mg/m2 IM) with bi-
weekly dactinomycin (1.25 mg/m2 IV) as initial
treatment for patients with low-risk GTN. Among
responding patients, a median of 8 weekly cycles
was required in the methotrexate arm and 4 bi-
weekly cycles in the dactinomycin arm. Among
eligible patients, complete responses were ob-
served in 53% of patients in the methotrex-
ate group and 69% in the dactinomycin group

(p = 0.015). Both regimens were well tolerated.18

Chemotherapy is continued until hCG values
have achieved normal levels, and an additional
course is administered after the first normal
hCG value has been recorded. Hematologic in-
dices, and renal and liver function tests, must be
monitored, but significant toxicity during single-
agent therapy is infrequent. Most gynecologic
oncologists will use one agent at a time in or-
der to expose the patient’s tumor to the fewest
chemotherapeutic agents.4

In contrast, patients with high-risk GTN re-
quire aggressive multiagent chemotherapy and
often multimodality treatment for high-risk sites
of metastases. The EMA/CO regimen is most
frequently used as primary chemotherapy,4 but
management of high-risk GTN is beyond the
scope of this book. These patients should be man-
aged in centers with experience in treating these
extremely complex patients.

If hCG values have not fallen by at least
10% over a cycle of therapy, treatment should
be changed to an alternative single-agent reg-
imen unless there are new high-risk metas-
tases. If there is failure of alternative single-agent
chemotherapy, the patient should be treated
with multiagent chemotherapy. Hysterectomy
should be considered for refractory disease that
is confined to the uterus. Patients with non-
metastatic disease are less likely to require
second-line therapy than patients with low-risk
metastatic disease.4 There is no literature on per-
forming a repeat suction curettage for patients
who appear to be failing single-agent chemother-
apy. Overall, 85% to 95% of patients in these
categories can be cured without needing multia-
gent chemotherapy or hysterectomy. The overall
cure rate for patients with low-risk disease ap-
proaches 100%, with recurrence rates less than
5%.4

When should a hysterectomy be
considered in the management
of a patient with GTN?
In the group of patients with low-risk dis-
ease, early hysterectomy will shorten the dura-
tion and amount of chemotherapy required to
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produce remission, but hysterectomy should not
be used in lieu of chemotherapy.4 Hysterec-
tomy may be performed during the first cycle of
chemotherapy. However, further chemotherapy
and hCG monitoring should be employed simi-
lar to patients managed exclusively with chemo-
therapy.

What is the recommended
monitoring following apparent
remission? What is the risk
of recurrence?
Following hCG remission, serial determinations
of hCG levels at 2-week intervals for the first 3
months of remission and then at 1-month inter-
vals is recommended until monitoring has com-
pleted 1 year of normal hCG levels. The risk
of recurrence after 1 year of remission is less
than 1%,13 but late recurrences have been ob-
served. Approximately 80% of recurrences are
diagnosed within the first year after treatment
and 95% by 18 months.13 The risk for sub-
sequent recurrence after a second remission is
50%, indicating the need for even closer long-
term surveillance in patients successfully treated
for recurrent GTN.

Clinical Scenario 3

A 32-year-old P0010 has been successfully
treated for postmolar GTN and after 12 months
of normal hCG values wishes to pursue child-
bearing.

What are her risks of having
another molar pregnancy? If she
does become pregnant, what should
be the clinical management?
Pregnancy should be deferred for at least 1 year
to prevent disruption of hCG surveillance. A reli-
able form of hormonal contraception during the
first year of remission should be used.

There does not appear to be an increase in the
risk of congenital malformations or other com-
plications related to pregnancy after chemother-

apy for GTN.4 Because of the increased risk for
repeat molar gestation (1–2%), these patients
warrant early ultrasound to confirm fetal via-
bility and placental appearance, chest x-ray to
rule out occult metastases, histologic evaluation
of the placenta at delivery to exclude chorio-
carcinoma, and follow-up serum hCG 6 to 8
weeks after delivery to rule out recurrent malig-
nant GTN. Unlike the risk for repeat molar ges-
tation, a second gestational choriocarcinoma fol-
lowing successful treatment of choriocarcinoma
arising from a normal pregnancy has not been
reported.

What are chronic toxicities after
chemotherapy for GTN?
Most patients return to normal activity within a
few months of treatment and most side effects
are reversible.1 Patients treated with multiagent
regimens may develop secondary tumors such as
acute myeloid leukemia (most likely related to
etoposide), colon cancer, or melanoma. Fertility
was also found to be adversely affected in pa-
tients treated for high-risk disease with multia-
gent chemotherapy or after the age of 35 years.
Additionally, chemotherapy causes an earlier on-
set of menopause by approximately 1 year af-
ter methotrexate/folinic acid and by 3 years for
EMA/CO.1 Because this disease affects an inte-
gral part of a woman’s being, depression can be
severe and adequate support from multiple levels
is necessary.

Clinical Scenario 4

A 27-year-old nulligravida presents with slightly
irregular menses. Serum hCG is 80 IU/L. Ultra-
sound reveals a 2-cm simple cyst involving the
right ovary and normal endometrial stripe. Re-
peat hCG values at 48 and 96 hours are 77 and
94 IU/L. A simple ovarian cyst is observed at la-
paroscopy with normal fallopian tubes, and se-
cretory endometrium is obtained at D&C.
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How should this patient be
evaluated?
The measurement of apparent but spurious hu-
man chorionic gonadotropin (hCG) has been re-
ported in the literature over the last 3 decades,
and has recently been referred to as “phan-
tom hCG.” Such false-positive results have led
to some women being mistakenly diagnosed
with GTD and subsequently being subjected to
a variety of diagnostic procedures, chemother-
apy, hysterectomy, and other surgical proce-
dures before it is recognized that the assay is
giving spurious results, thus potentially leading
to unwanted side effects such as infertility and
induction of secondary malignancies. It is rel-
atively rare, but immunoassay interference is
still an important problem that can result in
misdiagnosis and medical-legal or malpractice
issues.21

Phantom hCG is caused by a substance in
serum that interferes with the hCG immunoas-
say. Causes of false-positive hCG measurements
have been summarized into four areas: (1) mea-
surement of pituitary hCG-like substance; (2)
production of free hCG alpha-subunit; (3) inter-
ference by non-hCG substances, including hLH
or hLH alpha-subunit, both species-specific and
heterophilic anti-animal immunoglobulin anti-
bodies, rheumatoid factor, anti-hCG antibodies,
and nonspecific serum factors; and (4) assay is-
sues such as carryover by positive displacement
pipettes and contaminants that affect label detec-
tion (radioactive iodine or fluorophores).21

Characteristics of false-positive hCG measure-
ments include the following:
1 Low-level positive result (generally � 1,000
mIU/mL and usually � 150 mIU/mL).
2 Positive serum but negative urine assays; se-
rial dilutions of serum that are not parallel to the
hCG standard and yield higher or lower levels of
hCG when multiplied by dilution factor.
3 Positive hCG results that are not consistent
with clinical or surgical findings.
4 No substantial changes in in serial blood levels,
even after therapeutic procedures.
5 Negative results using a different type of quan-
titative hCG assay.

When there are discordant hCG results or phan-
tom hCG is suspected, the following steps are
recommended22:
1 Measure urinary hCG—heterophilic antibod-
ies are not excreted in the urine.
2 Re-measure the hCG concentration using a
different method—some assays are affected less
by heterophilic antibodies, or errors in perfor-
mance may not be repeated.
3 Look for parallelism to the hCG standard in se-
rial dilutions of the serum—lack of an expected
drop in the hCG value during serial dilutions in-
dicates nonspecific interference with the assay.
4 Add normal mouse serum or other animal
serum to specimen prior to the assay—this strips
antimurine antibodies from the specimen.
5 Test for anti-hCG antibodies.
6 Measure serial hCG concentrations over sev-
eral days or weeks—random fluctuations in hCG
levels are typical of false-positive assays.
The U.S. hCG Reference Service is a consulting
service with a specialized clinical laboratory aid-
ing physicians in the interpretation of conflicting
or misrepresentative hCG results and can provide
assistance in management of these patients. It is
affiliated with the University of New Mexico. Ac-
cess can be through the following web address:
http://www.hcglab.com/.

Clinical Scenario 5

A 27-year-old Caucasian multigravida presents
for routine antenatal ultrasound examination at
12 weeks’ gestation. This reveals a placental tu-
mor suspicious for hydatidiform mole and an
hCG value of 278,666. The fetus, on the other
hand, has no visible sonographic anomalies.

How should this patient be
counseled?
Twin gestation comprising a normal fetus and
hydatidiform mole is a rare entity and is de-
scribed in the literature through small case se-
ries and case reports. Thus limited information is
present to guide the appropriate management of
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such patients. It occurs in 1 of 22,000 to 100,00
pregnancies; both complete and partial moles
with coexisting fetuses have been reported.23,24

Most of these are diagnosed by ultrasound exam-
ination during the antepartum period as a com-
plex cystic placental component distinct from the
feto-placental unit, but in a few cases the diagno-
sis was at the time of placental examination af-
ter delivery. A detailed antepartum sonographic
examination is necessary to rule out other possi-
ble causes of placental pathology such as retro-
placental hematoma, fibroids, or other placen-
tal abnormalities in addition to a detailed fetal
ultrasound examination to exclude any anoma-
lies. If molar pregnancy is still suspected and
the pregnancy desired, fetal karyotyping to doc-
ument normal fetal karyotype, chest x-ray to ex-
clude metastases, and serial hCG levels may be of
value in counseling the patient.

There is a higher rate of medical complications
of pregnancy in addition to more frequent devel-
opment of postmolar GTNs with a higher rate of
metastatic lesions or requirement for multiagent
chemotherapy when such pregnancies are com-
pared to singleton hydatidiform moles.13,25 Mat-
sui et al13,25 concluded from their national collab-
orative study that because the risk of malignancy
is unchanged with advancement of gestational
age, continued pregnancy may be allowed in pa-
tients with hydatidiform mole with twin fetus
provided that severe maternal complications are
controlled, and fetal karyotype and development
are normal. Such patients should be counseled
extensively prior to any treatment plan.

Viable infants delivered of such pregnancies
have not been found to have any congenital
malformations4,10; on the other hand, there have
been cases of documented choriocarcinoma of in-
fants delivered to these mothers.26–30 Because the
disease can manifest up to 6 months after deliv-
ery, monitoring of hCG levels following delivery
is recommended in these infants.1
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